


LIBRARY OF CONGRESS. 
(JIu~p.' .fI{;/o7 

·Shelf 11. l-~ ~J,.f-
PRE?;!;TE}f"B(fj 

UNITED STATES, OF AMERIOA. 



II Mining, Industrial &Scientific Journal, 


I)evoted to 


Tl'l8 J)evelopmellt of Virg'illia ancl vVest Virg~iniH). 


Edited and Published by 

Jed. Hotchkiss, 

Oonsulting~, Mini]lg~ and Oivil Ellg~ine8r. 

VOlllIIle IV, 1883. 

Staullton, Va. 


Printed by S. M. Yost & Son, 


" Valley Virginian" Office, Staunton, Va. 


1883. 




Index. 
-----------------~---------------------------.-----

A 
Alexander, Moses, iron ore . . . . 46 
Alleghany Iron M. & M. Co. 168 

Front ridge section, . . 60 
mns., so-called . " . 36 
springs, Galena. " . 190 

Altitudes,. . . . . . . . 34, 152, 192 
American Inst. M.Engs. I, I I, 33,63, 66, 

81,99, 117, 134 
Iron and Steel Association 169 
Manufacturer. . 25 

Amherst furnace 4 
Analyses, carbonite. . '" . . . 145 

cement rock . . 93 
coals, 7,8,24,41,5°,51, 104, 

112, 137, 147 
cokes,. . 40, 4 [, 99, 104, 1~6 
fire and china clay, ' ,47, 83 
fumes of blast furnace . , 168 
gypsum. . 61 
iron ores, 2, 19, 45, 94, 95, 96, 

168 
limestone,. . . . . 93 
manganese . .. .. 98 
mineral springs, . 128, 129, 130 
tin ore. . . . . .. 151 

Anthracite, Va.,. ,3,72, 105, 110, 150 
co~ . 41 

Apalachia, Va., . 134 
Arab, the 55., . 153 
Arcadia iron mine 63 
Arsenopyrite. . . . 190 
Army, U. S. coal tests, . . 27 
Asbestus. . . . . . . . 179 
Ashburner, C. A.. . . . 1.78 
Assaying, notes on. . . 37 
Atlantic & Danville Ry. . 
Atkinson, W. G." .. , 

B 
Baitimore. & Ohio RR, coals 

express ... ' . 
stations, Valley Br 
Valley Branch 

Balcony Falls cement 
rock 

Baltimore Sun . . . 
Barks, tannin in 
Barrens. coal measures 
Barren Springs furnace 
Baryta 
Beech, for charcoal ' 
Belmont Nail Co . . 
Bettie furnace 
Benwood Iron Works 
Big Hill iron ore . . 

Mary creek iron ores 
Black Rock ore bed. . . 
Blackwell, Harry G. . . 
Blast furnaces, condition of Va 

fumes . . . . . 
S. W. Va 
splint coals in . 

Blowpipe, notes on . . 
Blue copies. . . . . . 

grass Va 

103 
J60 

. . . 159 
. 90 

... 152 
. 152, 163 

Kidge, grand division ... 
mineral deposits, 21,37,42, 
55, 73, 92, 167, 178, 185 

tin ore . . . . ..• 151 

93 
. 43 
. 173 
. 29 
. 16 

5 
. 167 
• 64 

4 
136 

. 168 
2 

74 
58 

117 
. 6, 100 

. 168 
5 

. . I 18 
37 
18 

. 174 
134 

Blue bank ore bed , 58 

Bluestone Flat-top Coal Co, 50, 175 

Boat, wrecking . . 16, 109 
Body, Henry. " ...,.. 63 
Books, Va . . . . . . II8 
Botetourt county coals ..... 160 

Brainard, Alfred F. 37,166,168,173,180 

Bridge, Point Pleasant. 

B riggs, section by. . . 

Brine springs ' 

Brown Hill furnace . . 

Brush Creek gold mine 


galena 
Brushv mountain coal 
Buena Vista iron ore 

c 
Cabin creek coal, ete 

Ry. charges. 
Calciferous formation 

. 166 
15 

. . . 128 
5 

. 173, 189 
190 
115 
76 

I 
7 ! 

63 
2t 

Callie furnace . 4, 120, 166 
Campbell Creek coal co 48 
Campbell, Harry D . 127, ISO, 151 

Pro( J. L.,. II, 19, 72, 117, 
127, 133 

Canadian formation .... . 2 I 

Cannelton coal . . . . . 87 
Carbonite . 72, 145, 158, 164 
Carroll county . . . . 192 
Carver Bros. mine •. " 87, 194 
Cape Henry meteorology ... 101 
Carson ore bed 
Cassiterite . . . 
Catawba coal. . 

'furnace 
Catskill formation . 
Cattle traffic . . 
Cave Hill furnace . . 
Cedar Run furnace . . 
Cement, Balcony Falls. 

traffic 
Census, Va. statistics . . 

. . . . 74 

. . 151, 169 
. I I I, 146, 160 

. . . . 160 

. . . . 39 
. 82, 83, 148 

5 
• 	 5 

93 
. . . . 135 

133, 149, 174 
new of Va .. . . 181 

Chalybeate springs . . . , . . . 128 
Charcoal, beech for . . . . . . . 64! 

blast furnaces . . . 5, 6, 165 : 
__ ! f~el.value .. .. • 1 ~5 

! plK'lron . . . . . . . . 171 
Cheese made-in Va . . . . . . . 174 
Chemung formation ..... 38, 128 
Cheat River canyon geology . . 53, 77 
Ches. & Ohio Ry., altitudes on . . 34 

coal and coke traffic. (See under 
coal and coke.) 

lumber traffic . . 29, 69 
lumbering on . • 170 
new train . . . 18 
notes on . • . 163 
refrigerator cars • • . . 17, 100 
timber on .. 116 

Ches.'& Ohio & S. Wes. Ry ... 152 
Chestnuts, Spanish . . . 161 
China Clay & F.~B. Co . 63, 83 
Chincoteague meteorology ... 101 
Chinese in Va ......... 149 
Cincinnati iron market, 49, 86, 120, 133, 

164 
Clifton Forge iron ore . . 4 
Clinton formation . . . 13 
Club, Naturalists' field. • 173 

Coal, analyses: (See under Analyses) 
anthracite, Pa . . . 40, 137 

" Va., 3, 72, 105, 110, 150, 
160­

Baltimore & Ohio Ry. mines . 194 
Bennington ........ 194 
Bluestone-Flat-Top Co.. 175. 184 
Cabin creek . . ,7, 183 
cannel, by Ches. & Ohio Ry, 25, 26, 

34, 61, 69, 91, 102, 127, 
136, 154, 192 

cannel, Coal river. . 146 
Campbell Creek Co. . 48, 87, 191 
Cannelton Co. . . '. 87, 194 
Carkin Co .... 193 
Carver Bros , . . . 194 
Catawba , ' . I II, 146, 160 
Cedar Grove . I 94 
Clover HIll. . . . . . i71 
Coalburg 48!, • • '. ' • 

Coal Valley . 87, 193, 194 
Ches. & Ohio Ry. traffic, 25, 26,34, 

6[,69,91 ,102, 127, 136, 
154, 182, 192 

Chicago market. 194 
conglomerate. . , . . . . . 171 
Connellsville . . . . '. . 40 
Crescent . . . . . . . . 27, 194 
Crown Hill ... 27; 103, 1[8, 194 
Dana Bros. . ... .194. 195 
Davis & Co .. . . . . . . 194 
Dora. . . lOS, 114, 150, 178, 182 
duty on . . . . . . 24, 91 
Eagle Co. . . . . . ' ,63, 194 
Elk-garden . . . 31, 83, 166, 194 
Fairfields co .. 320 • • • 

Faulkner . 194 
Fayette co . . • . . . . 63, 193 
Flat-top, 3, 100, 137, 138, 162, 184 

1'96 
fuel value .. . . . . . . . 135 
Great Kanawha vs. Pittsburg, 4, 25 

Co . . . 98 
region . . . . 36 
shipments. 87, 149 

group No. X . . . . 110, 120 0 • 

No. XII ....... 71 

No. XIII . 88 

Hartford Co • . • 193 
Henson & Talley . . 194 
Henrico Co. . . . 171 
Kanawha Cannel Co . . ISO, 194 

1\1 ining Co .... 194 
lands, sales and values, 69, 106, 173, 

183 
Logan co ' •....... 194 
lower measures. . 71, 77, 110, 126 
Marmet Co. . . . . 1940 • • • 

map of Cabin cr. etc. . . .. 8 
Midlothian . . . . . . . 24, 171 
mining on Gt. Kanawha 48, 194 
Morris creek . . . . . 98 
1\1t. Morris. . . . ., " 194 
Newport News trade . . 122 

New River . . . . . .. 3, 50 
Norfolk & ·Wes. Ry. traffic, 82, 135 
Nuttallburg 126 

Peabody Co . . . 194 
Pioneer Co. . . . 194 
Potomac field . 31,93 



Coal. pig iron and bituminous . 171 

production Va. and W. Va, 177, 193 

Quinnimont . . . . . . 126, 162 

Rich. & Alleghany Ry. traffic. 93 

Richmond field . . . . 171 

Robinson Co ..... 194, lY5 

Rogers, W. B on No. X . 110, 120 

St. Clair Co. . . . . . . 63, 194 

San Francisco trade .. . 164 

sections, 7, 15.74,77,96, 105, 107, 


123, 126, 140. 155,162, 196 

Sewell . . . . . . . 24. 120. 126 

S. 

test U. S. Army 

Straughan & Co 

Trade Journal. . 

Union Co . . 

Vespertine . . .. 

Virginia fields, area 

West Virginia field 

Winifrede 

Wyoming Co.,. . 


W. Va. Improvement Co, 35,138 
splint in blast furnaces 
 I 18 

27 
194 
182 

. 193 
. 110, 120 

177 
., . 159 
193, 194 

194 
Coalburg .. .•... . 48 

Coal river lands. . . . . 130, 146 


. . . '" .. 130
Ry. 
timber ... . 183 


Coal Valley coal . ..... 87 

Coin, silver. .... 64, 118 

Coke, analyses of: f'ee under analyses. 


Baltimore & Ohio R y Works. 26 


natural of Va.•.72,145,158, ]64 

New river 25, 33, 40, 51, 70,84, 


Southwest Va. Improvement Co. ' 


blast furnaces.. ... 165, 166 

burning-, rules for. . . • 16, 137 

Ches. & Ohio traffic 25,26, 34,61, 


91, 102, 127, 136, 154, 192 

Connellsville, 24, 25, 33, 40, 51, 70, 


84, 99, 103 

Controversy, 49, 5 I, 65, 70, 84, 


103, 152 

cost of production. • . • . . 24 


fuel value. . . . . . • 135, 1.37 

Flat-top, . 120, 137, 138, 162,170 


hardness. . .. ... . . J 35 

industry, W. Va... •• .. 48 

in locomotives, ..... 26, 120 

Midlothian. . • . ..... 24 


103 

Norfolk & Western R y traffic 135 

porosity and specific gravity. 103 

properties of. • . . 41, 103, 152 I 


Soldenhoff-Coppee ovens' . 19 I 


'37, 162 . 

West Virginia. .. . ~3, 99 i 

Wise county . 17 

Victoria furnace . . 119 


Columbia furnace. . ' 18 

Conglomerate. . . . . . . 12, 42, 7 I 

Conoy Indians . 80 

Copper pyrites ..... .. . . 2, 97 


Howell mine. . 186 

Blue Ridge plateau ... 185 

Grassy Hill mine 

Toncray mine. 

traffic 


Cord of oak, weight . 

Cotopaxi furnace. . 

Cows in Va.. ..• .. 


... 179 
. . . . . 191 

. . 82, 135 
J 6 

. . . . 43 
. ... 174 

Index. 	 1] 

D. 	 I G. 
Dam,~glacjal. . . . 139 Gale iron ore . 


Davis, H on. H. G. . '.. . 32 

Decades, growth of Va. in three 133, 149 


Despard colliery. . . ., ,. 26 

Devonian formations. ., . 38 

Dewey, Prof. Fred. P. 49, 51, 70 , 84, 


103, 105. 149, 15 2, r66, 178 

Dora coal-field. 105, IIO, 149, 150, 178 

Dogwood Hollow iron ore. . .. 73 

Douglas, H. T.. . . . . . 14 


'174 


Douthat iron lands . . •.. . 30, I 68 

Doyle iron lands ........ 58 

Drill hole, Dora coal, 105, 106, 149, 178 

Drown, Dr. T. M., ...... 66, 145 

Dufrenite, .,. . . . . . 76 

Dug spur gap . 179, 186 

Duty on coal. . . . . . 24, 91 


E. 
Eagle colliery, . ...... 63, 194 


Furnace . . . . . . . . . . 4, 5 

Elevations, Va., 34, 65. 67,68,81, 152, 


192 


Elm Grove colliery. . 26 

Elk-garden coal,. • 32, 83, 166, 194 

Empire colliery, . . . . . . . . . 26 

Encrinites . . . . . . . 39 

Ensign Mfg. Co., . . • 18. 98 

Ethnological . . . . . 175 

Evening Post.. . . . . . . 193 

Excursions . • . . . . . 66, 85, 107 

Exports, Va" . . . . . . . . . • 85 


F. 
Fairs, Va., . . ... 134 

Fairfields Coal Co. . . . . 32 

F arlands colliery .. .. 26. 27 

Fayette Coal & coke Co.....• 63 

Fernferous shales. .• . . 43, 75 

Field club, naturalists ..... 173 

Fire·brick co.. . . . • . . . . 63,65 


for paving. .. ... 170 


Fire-clay, analyses. . . . . . . . 83 

New Cumberland .... 161 


Flat-top coal, 3, 50, 100, 137, 138, 162 

170, 175 


Flint ledge, black. • . . . . . . . 89 

Floyd, Va.. plateau . . . . . . . 167 

Fontaine, Pro[ W. M., 21, 33,42,55,73, 

92. 127, 167 

Forests, map of W. Va., .. 80,86, 118 


products, traffic . . . . . 148 

W. Va ..... 30 ,79 

Formations, Va., described, 12,23,38, 
. 59, 7 1 , 88 


Forney's forge. ..... 4 

Franklin co. minerals. 167 

Freeport coal and limestone 77, 109 

Free trade . . . .. 103 

Froehling, Dr. Hy. . 2, 18, 19, 83, 137 

Front Ridge, Alleghany mn .... 59 

Fuel, consumption in Vas ... " 3 


values of. . . . . 27,135 
Fulton, John " . 33,40,49,51 
Furnaces, blast, I, 4, 5, 6, 18, 19, 30, 65, 


84, 118, 119, 134, 143. 

160, 164, 166, 168 

condition of 6, 100, 162, 165 


Dana Bros. colliery 194 I Game laws, W. Va. 

Danville & New River RR, 17, 165 
 I 	 Gas, natural .. . 


Gem furnace . 

Geodetic survey notes . 

Geography, Va., notes. 

Geology, Cheat river .. 


coal measures: 
Coal. 

2, 19 
. 164 
. 136 

[,6,84, 166 
. . 148 

. . 64, 90, 1~8 
. 53,77 

See under 

Field study .... 87, 172 

Fontaine on Va., 21,33,42,55, 


73, 92 , 185 

Rogers on Va.. 12, 2~, 38,59, 


71,74,88, 110, 128, 158 

sections: See under Sec. 

St. Mary iron property. . 19 

White on W. Va., 53, 77, 96 , 

107,123,126,139,140,155 


Gibbs iron ore. 74 

Glacial lake . 139 

Glass House colliery . 26 


sand . . 57 

Gold, Va. . . 98, 167, 168, 173 

Grachian glove factory. . . 166 

Graham ore bed. . . . . . 75 


forge. . . .. . . 4, 169 

Grain, at Newport News 122 

Graphite ...... So 

Great conglomerate .. . . . .. 7 [ 


Flat-top mn.: See under Flat­
top. 


Great Kanawha coals: See under 

C03l. 


colliery .. . 48, 98 

improvement. 3 

valley. . . . . . 85 


Greenbrier limestone . . . . . . . 60 

mn. rocks. . 60 


Gypsum, Va . . . . . . . 61 

H. 

Hardness of coke.. . . . . . 40, 136 

Hawks-Nest Coal Co . . . 19,99 

Hayes, Prof. ...... 129, 130 

H~lderberg, lower, . . . . . . . 23 

HItchcock, Pro[ C. H . . I I, 87 

Hotchkiss, Maj, Jed., Cabin Cr. map 8 


St. 1\'1ary Iron map.. . 19 

Valley Campaign maps. 98 


I. 
Ilsley, John P.. . . . . . .. . 35 

Immigration of 1882, . . 14 

I mports, Va.. . . 85 

Indians, Conoy . . .. . . 80 


in Va, ...... , . . . 149 

Ingham iron mine,. .. .... 98 


, Iron companies . . . . 6, 30, 120, 162 

cost of making. . . 17, 18, 52, 91 

importations. . . . . .. I 


making with splint coal ... 1I8 

m~rket. reports . . 85, 86, J 33, 164 

meteOrIc. . . . . . . . .. 136 

mines: See after Ore. 


Iron ores, analyses: See under Analvses. 

Culpeper co .....: . 2 


beds 2, 6, 44-6, 55-8, 73-6, 92, 101 

foreign. . . • . . . . . . 120 

mining. . . •.. 63 

tariff and . . . • • . • 20 

traffic, . . . . 29, 135 




III 	 Index. 

Iron, Valley of Va , . . . . 94 


W. Va.. . . . . ... 85 

"Iron," Eng., quoted . .. .. 121 

Iron, outlook for 1883,. . . . . . . I 


pig traffic , . . 29, 135 

properties . . . . . 19 

pyrites,.. ...... 2,97 

trade, Am. . . . . . 121 

tests of Victoria .... .!I9 

& Steel-works Associa'n of Va. II9 

works, . I, 4,6, 148 


Irondale furnaces. . . .. . 4, 5 

1vanhoe furnace. . . .. .... 5 


J. 

Jackson, Valley campaign . · .. 98 

James River Iron-works. . .. 148 

Jefferson. Notes on Va., .. · .. 62 

Jolley town coal. . . . 141 


Jordan Alum Sps.. . . 13° 

K. 


Kanawha: 	 ~ee Great Kanawha. 

Indians ..... .80 

origin of name. 
RR. Co... 

Kaolin, analyses. . 
Black rock . 
Porcelain 

Kelly ore bed. . . 
Kenna, Hon.]. E. 
Kennedy iron lands . 

manganese. 
Kentucky petroleum 

L. 
Lard under microscope 
Lead ore. . . . . 

. .64 

.63 


.. S3 

·5S 


.. 16,47 

... ·59 


. .28 

. .. 2,56 


· .. y8 
184 


. . II7 

. 17 


Lennikbi.. . ., '....... '65 

Lesley,]. P. " . . 79 

Libertv furnace . . . . 4 


- & Columbia Mfg'. Co.. . . 18 

Live stock traffic.. . . . ... . . 149 

Limestone and lime traffic. . . . .:10 

Longdale fu!nace,. . . . . . . . . 4 

Low Moor turnace . . 4. 120 

Lumbering in Vas. .. 100, !I6 

Lynchburg meteorology. .. 101 


M. 
McCreath, A. S. 40, 65, 94, 10 4, 137, ISO 

McCormick ore bed . . 59 

Magnetite . . . . 167, 178 

Manganese. 30, 44, 55, 59, 75, 98, 120, 


Maps, Cabin cr. lands 
Forest, of W.Va. 
St. Mary iron lands. . 
U. S. Geol. Survey. . 

Marble 
Marmet Mining Co 
Marshall co, 

colliery. . . 
Martinsville section 

164 

. 8 


. . 80,86 

. .. . 19 


. . 18 

30 , 57 

. 194 


96, 123 

. . . 26 

. . 123 


Mass. Institute of Technology . . .122 

Massanlltton rocks. . .. . 12, IIO 


Mauch Chunk shales. . 53, 60, 77, 126 

Maybury gap minerals. . . 186 

Medina formation ..12,47,94 

Meigs, on coals . . . . 27 

Members Am. 1. M. E. . .... 99 

Memorial, Rogers. .. .... 132 


Meridian formation ........ 23 

Meteoric iron. . . . . . . , . . 136 

Mica. . . . . . 179 

Midland, Va, 133,174 


Ry, 163 

Middle Coal Measures. . , . 88,99 

Midlothian coal . . . 24,71 

Mike Knob ores. . . . - . . . . 44 

Mining Engs. Am. In: See Am. Inst. 

Mine bank, . 20,73 


Foreman's Pocket-book .. 170 

Mines: See under Coal, Iron, etc. 

Mineral Resources of U. S. . 168, 177 

Mining Herald. . , 159, 171 

Mispickel . r 	 • • 168 

Monongahela co,.. . . 53, 90 I Palatine colliery 	 26 


Ohio, bridge . . . .. . .. 166 

Central RR. . . . 122, 163 

glacial dam. .. .... 139 

& Guyandot RR. . ... 163 

river geology. 107, I23, 140, ISS 


Old Dominion Iron & Nail works: 169 

Steamship. 90 


Oneida formation . . . . . 12 

Ores: See under Iron, etc. 


demand for cheaper 
washing, etc., .... 

Orthography, changes in Va., 
The Virginias . 

P. 

Page, W. N. . . . . 119 


c?lhery . 26, 27 

nver, . 171 

terraces . , 139 


Montalban. . . . . . . ISS
' 
M k 	 II
ontau co lery. .. .... 26 

Montgomery co~ls ...... , ·.· ... ·........ II2 


gnts ............. ·.. ·59, IIO. 

Moonstone ................................ lY5 

Morgantown, meteorology ............ 102 


sandstone ............... 142 


. t~rraces.......... . .. ... 139 

Morns Cr. c~lhery ........................98 

Mounds, !ndIan.: ......................... 148 

MoundsvI.lle se~tIon ................ 96, 123 

Mt. Morns collIery...... .. ............ 194 


Tor~eYfurnace ................... 21, 55 

Mountam. lImestone ............. 53, 54,57 

Mutual LIfe Ins. Co, ..................... 17 


N. 
Nail mills. Va. and W. Va....... :..... 169 

Names, Geodetic stations .............. 148 

Narrow-back coals ...................... 1I4 

Naturalists' field club .................. 173 

Nelson co. tin ............................ 195 

New Cumberland clay .................. 161 


England rocks ...................... II 

Martinsville section ........ 125, 140 

Orleans exposition ................ 178 

York, Phil. & Norfolk Ry....... 163 


New River branch Ry. altitudes ...... 8( 

coal and coke: See Coal, etc. 

coal sections .............. 126 

furnace .......................5 

limestone................... 127 

origin of name .............. 65 


Newburg Orrel colliery ............. 26, 27 

Newport-News............... 122, 153, 196 

Niagara formation ........................ 13 

Nov. Weather laws .................... 177 

Norfolk, Va. meteorology ........... 101 

Norfolk & We5tern RR.. 16. 18, 148, 


163,184 
altitudes of stations 

65, 67, 8 [ 

metal and mineral 

traffic ............ 135 


North Mn. coals ................... IIO, 146 

Nuttallburg coal bed ................... 1,26 


O. 

Oak, tannin in .. .. .. . . 29 


weight of cord. ..... 16 

Ocean colliery . . . . . 26 

Ochre beds.. . . . . . 14, 45, 50, 58 


A. G. ore bed 46 

Papers, So. Hist. Soc. !I8 

Peaks of Otter , 11 

P t ld 149
ear ree, 0 •••• • 

Peat, value as fuel. . . 135 

Pencils, Dixon.. . . Y7 

Pennsylvania coal, coke, etc., 49, 51, 78, 


99, 103 

Permian, W. Va., 16, 107,123, 125,140, 


156 

Persimmons, Japanese. 178 

Petroleum, Ky.......... IS4 

Piedmont Va., ..... 133, 149, 174 

Pigg river minerals. . . . . 16 

Pig iron: See under Iron 

Pilot mn. . ..... 188, 190, 192 

Pine, fuel value . . 135 

Pinnie (Kinnie?) Kinnick colliery. 26 

Pittsburg coal: See under Coal 


bed in W. Va., IS, 96, 107, 

123, 141, ISS 


Pittsville iron ore ., ..... 167 

Pittsylvania baryta. . ...... 167 

Plaster, Va.,. ., 135 

Plateau, Blue Ridge,. 167, 178, ISS 

Pocahontas, Va., • 3, 34, 35, 50, 81, 120, 


138 

Pocono formation. .. . 53, 59, IIO 


Poor mn. iron ores.. . . 2, 81. 

Population, Va., .. : ...... 149 

Porcelain clay.. . . . . 16 

Pores in coke.. . . . . . 70. 84, 103 

Potomac, Fredg. & Piedmont RR. 91 

Potsdam formation. . . 21,42, 92, 188 


iron ores. . . . . 94 

Powell,_Maj.J. W. 13,35 

Precious stones . . . . 177 

Pre meridian formation . . . 23 

Preston co ., ....... 32 , 53,77 

Pridevale report. . . . . . . . . 62 

Primal and Primordial rocks, 21,42,94, 


188 

Proctor cr. section. . 124, ISS 

Protection . . . . . . . . 103 

Pumpelly, Prof. . . . . 32 

Pyrites. . . • 2, 97, 140 

Pyrrhotite. . . . . 188, 190 


Q. 

Quakertown coal . . . . • • 77 

Quartz vein .• 191 

Quartzite, Potsdam . .• 22,43 

Quinnimont coal bed .126 


Coal & Iron Co • • • 162 




Illdex. 	 IV 

Quinnimont coke 

<" furnace 
Iron 

R. 
Radford furnace 
Railways, co. subscriptions 

free law 
standard time . 
weather service 

Raven Cliff furnace 
Raymond- City Coal Co . 

Dr. R. W 
Redstone coal 
Reed Island furnace. 
Refrigerator cars 

. 104 

4, 18,29 


ICj6 


5 

173 

181 

175 


. 164 

5 


87 

145 


15 

5 


. 100 

Richmond & Alleghany R R, 14, 93, 163 


coal field .. - 17 I , 


city .. 29,30 

& Danville RR, 163 


Riordan, Owen, . '. . . . . . 32 

Riverside Iron-works - 6, 169 

Roanoke city !O3 


furnace . . 143 

meeting, IV1. Engs.. . . 66, 99 

river 81 


Robinson colliery 194, 195 

Rockbridge Alum Sps ...... 130 


tin ore 165, 182, 195 

Rockcastle Ry.. . . . 163 

Rockfish gap iron ores. 4S 

Rocky Mount minerals . -.. 179 

Rogers, Prof. W. B., Campbell on. 72 


memorial to . 132 

notes on Va., 12, '5, 23, 38, 59, 


7 1. 72, 82, 88, IIO, 158 

papers on Va , . 62 

on thermal springs 128 

on Vespertine coals .. 120, 120 


Rogers Dr. P. K. 65 

Rorer Iron Co., .. . . . . . 6, 6j, 81 

Roy. Andrew . ., 159 

Ruffner, Capt. E. H. . . I, 16 


Dr. Wm. H.. .. 117, 127 

S. 


St. Albans & Boone Co. RR. . . 163 

St!Clair Coal Co.. . . . 63 

St. Lawrence Boom & Mfg Co... 134 

St. Mary Iron lands. . . .. .. 19 

Salina rocks. . -. . 13 

Salt making. . . . . . . 3, 6 

Sanders, R. H. . . . . . 122, 175, 1'<)6 

San Francisco coal market. . 164 


, Sargent, Prof. C. S.. .. . 29, 30 

Scalent rocks 13 

Scheibert, Maj. F. . . . . 98 

School fund. Va., . . . 161 

Science journal. . . . . . . . . 117 

Sections, geol 15, 53, 77, 96, 105, 106, 


107, 123, 126, 140, 155 

Seral rocks. . , . . . . . . . . 7 I 

Sewell section . 
Sewickly coal bed. 
Shales, Potsda~. . 

GreenbrIer. . 
Sharples, Prof. S. P. . 
Shelor furnace . . ~ .. ­

. . 123, 126 

. . . . 15 

. . 42, 56 


. . . . 60 

. . 7, 7Cj 


191 


Shenandoah I. etc Co. 
Valley RR, 

Sherando ores ., 
Ship building. 
Signal Service, weather. 
Silicious limestone 
Silver coin. . . 
Sinking creek furnace 
Slate Mining Co . 

traffic 
Sleepy creek coal . 
Smith colliery. 
Smoking nuisance . 

.... 6, 84 

" . 82 


" 55 

. 16, II7, 173 


. _ . 18 


. . . 53 


. 64, 118 

19 


. . . 98 


. . . 30 

..... I 13 


. '. 26 

. 193 


Soapstone. . . . . . .. .,. 14 I 


Soldenhoff-Coppee coke ovens. . . 19 

South, progress of. . .. .. 150 

Southern Hist. Soc. . . 118 

Southwest Va.. . . . " " 4, 5 


. Improvement Co.. . 35 

Spamsh chestnuts. . . . 161 

Specific gravity of cokes . .' . 103 

Speedwell furnace. . . . 5 

Spelling reform.: ...... 66 

Splint coals, iron making. 
Springs, Va . . 
Standard Nail Co . 

t· line. . . . 
Staunton time. . . . .. 
Steamboats, fuel used. . .. 
Steamship lines . . .. '" 
Strata, calculating thickness 

tubulitic. . 
Sulphur springs 
Sumac trade. . 
Sun, Baltimore. 
Sunstone _ . 
Surgent, rocks. .'. 

118 

128 


. 169

6 


I 2,175
" 175 

'" 3 

yo, 15~ 

...... 
Survey, U. S. GeoI.: See under U. S.' 

Tannin in Va. wooI;. 29 


Tariff on iron ores. 20 

Thermal springs. Va . 128 

Third Hill mn. coal. 113 

T~dewater Va .. . ., 133, 149. J 74 

T~mber. . . . . 9, 10, 29, 69, 79, 116 

TIn ore, V~., 55,' ISO, 151, 165, 168, 169, 


Toncray copper mine. . . .I9~ 191
T 
op naIl mills. . . . . . . . . . 169 


Tulip·poplar.. . . . • • • 65
TIll' 
yrconne co lery. . . 26, 27 


U. 

.. 127 Washington & Lee University . I 


138

128 

196 

173 

182 


13 


I 


' 

Vespertine formation. .. 110, 120 

Vesuvius iron mines 2 


Victoria furnace, J9, II9, 134, 164, 166 

yirginia: Se~ Coal, Iron, Geology, etc. 


altItudes. . . . 34 ' 

areas. . . . .. . 134 

census in 1885. '" 181 

China Clay & Fire-brick 


. Co., 63, 83 

CrystalIne rocks . . I I 


divisions, natural. . . . 133 

exports and imports. . 85 

f:lirs ........ 134 

growth, 3 decades of 133, 149. 


174 , 

Hotchkiss' Summary. . 133 

Jefferson's Notes. . . . 62 

meeting Am. Inst. M. E.. 66 

meteorology. . . . 101 

Midland Ry. . . 163 

Rogers, W. B.. on; See 


Geology 

vote 162 


Vir..g-i1lias, 1/1e . 18,49, 181 

w. 

Walker, as geographical term . . . 90 

Walton furnace. . . . . . .... S 

Warner colliery . . 26 

Warwick, The, hotel. . 26 


Union Coal Co .. '. . . . 193 I White Rock furnace.. .... 5 

Steamship line... .. 153 i Williams.mineral veins. ... 191 


U. S. Army t~st of coals. ... 27; Winifrede coal. . . . 182, 193 

GeologIcal Survey 13, 18, 23. 35, . Wise county coke. . . . . . . . 17 


- coal bed .. . 107 

D. C. meteorology. . 102 

& Western RR .... 82 


Waynesburg coal bed. .... 107 

Weatper, Signal Serviq'! • 18 j II7, 164, 


h . 177 

Welc, Capt. 1. A. . . .,. 7, 10, 196 

West Fairmont coke works. .. 27 

WestVirginia: See Coal,Cokes,Geology, 


aft~~~des . 

. 34 


Central & Pittsburg Ry. 

fc 3 r, 963
orests, 30, 79, I I , 118 


twentieth birthda~~' . 87 


l!?li~rersitY'f.62, 98, 107
vv ute, Pro .,on geology: 
See geology. 

Wheat harvest, Va.. . . . . . . . 85 

Wheeling 	Iron & Nail Co. . . . . 6 


section at. . . 15,107 


. " 101, 177, 182 , Wolf Summit Colliery. . 

. I~lmlgratl~)ll:: . . . . 14 : Wood cross-ties. .. 


UmversIty of VIrgInia ...... 132 ! Woodland Fire-brick Co . 

V. : Woods river ~Ka')awha) . 


Valley of Va., area, pop. etc. 133, 149 ! Words: ne';v, wante,', . . 

Branch, B. & O. RR., II7, 152 ! WyomIng :Mfg. Co.. '1' • 

campaign.. . Wythe co. lead and zinc; .98 

cost of iron making-.. 52 -rnace. . .. 

dairying in . 174 ! 

iron ores 94.-S _' '11 


... 26 

. ~ 101 


.'... 65 

. 64­
. 90 


• 	 164, 194 

. '.. 82 


http:l!?li~rersitY'f.62




•••••• 

• • • • • 

-----------------------

----------------------

1 Number I. 

No. 37. Vol. lV.-No. I. 

Staunton, Va., January, 1883. 

Edited by Jed. Hotchkiss. 

. Table o.f Contents. 

EDITORIALS: All articles not·oth· Shenandoah Iron-works in 1882: 
erwise credited. No.2 and Gem furnaces, forge 

American Institute of M. Engs. etc .•••••.• 0 6•••••••••••• 0 • " 

Meeting................. _•• I Condition of Va. and W. Va. 
Proposals invited for lock and rna· 13last furnaces in 1882. Iron" 

sonry. I Age.... • • . . . • . . • • • • • . • •. • .. 60 ••••••• 0 • • •••••• •••• 

Refrigerater line ()f C. & O. R Y .. I Rorer Iron Co...... .•••..•••. 6 
Iron-working establishments of Cheapening Salt-making. 0 6 

Richmond, Va., in 1882 ..•••• I Cabin Creek Coal Co. Lands­
Washington and Lee University .. I By Prof. Sharples .••... 7, a~d 
Iron outlook for 1883, Rogers, Capt. Welch .•••• 0" IO0 0 0 0 0 0" 

Brown & Co .••• 0 o. I Th C tIl' R k f V'•••• 0 00 • . . e rys a me oc·s 0 IrglmaGem furnace. 000 ••• 0 I d 'th th f N•• 0.00000.f' d t l' compare WI ose 0 ewI t t · 
mpor a IOns a Iron an s ee m England. By Prof Hitchcock I { 

1882. _0 0 ... 0 I.......... 0 .... 


Virginia Iron Ores :-Gale, Ken- The Geol?gy of the Virginias : ­
nedy, Culpeper, Big Hill, Poor ~ormahon No. I)V a~? ~'orma- . 
Mountain (Hott and Hall) Ve- tlOn No. V. By \\ llham 13. 
suvius .• 00, • •• • • •• •• •• 2 H.ogers .•••...•••••. : ....•.. 12 

Iron Pyrites .................. 2 U. S. Geological Survey of the 
New River coal at Louisville... 3 Virginias: Letter of Director 
Pocahontas, Flat-top coal,etc .• o. 3 Powell and note by Senator Da-
Virginia Anthracite. 0 .0 •• 000.0 3 vis •• 0 •••• 0 •••••• 00 •• 130 0 000. 00 

Improvement of Great Kanawha 3 Soapstone quarry Campbell coun­
• 0 o. 00 •••• : •••••• 00 •• 0 • 0F~el consump.tion in th<; Virgin. ty 0 .14 

las a~d Umted St.ates ..•... o. 3 Ochre deposits, Page county•••• 14 
Great I~an.a\~Tha vs. P.lttsbu.rg coal~ 4 I~migration to U. S. in 1882.••• 14 
West \ lrgmla lro!l-\".orks ill 1882. Richmond & Alleghany RR.-

Irondale, Qummmont, Bel- Tonnage of a year 14 
mont, .•.. 4, and Riverside and G I . 1S . W·h" l~" o\~;
Wheeling . . . . . . .. • •• •. o. 6 eVo oglca e~tlOn, ee mg, ,v • 

Virginia Iron-works in 1882:- a. By Bnggs and Towmend, 
Liberty, Amherst, Low Moor, and. comments on by Profe~sor 
Longdale, Callie ............ 4 \Vhlte .. 150 .. 0 ............. 


s. W. Va Forges in 1882: For- N olfolk & Western RR.; 1882 
ney's, Graham's, Eagle ..•••• 4 .earnings,o~cers for 1883, open. 

S. W. Va. Blast furnaces in 1882: mg New River branch ....... 16 
Barren Springs, Beverly,Brown Wrecking boat for Great Kana-
Hill, Cave Hill, Cedar Run, wha .•.."•••.•....• .160 ••••••• 0 

Eagle, Irondale, Ivanhoe, New Rules for burning coke .•....•.. 16 
River, Radford, Raven Cliff, Physical Science, Renan..•...•. 16 
Reed Island, Speedwell, \Val- Cleaning kaolin by electricity ... 16 
ton, White Rock, Wythe .•••• 5 Ship building in Virginia .•.•.•. 16 

Index to The Virginias for 1882, Vol. III, will be sent 
"with the Feb. No.-Allsubscribers desiring to have this index 
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American Institute of Mining Engineers.-The Annual 
Meeting of the Institute will be held in Boston, beginning 
Tuesday, February 20th, 1883. A subsequent notice will 
give the detailed programme of the meeting. Members are. 
requested to give early information to the Secretary of their 
intention to read papers at this meeting. 

The Iron-working Establishments of Rich­
mond, Va., in 1882, according to the" Daily Dispatch" 
of Jan. 2, 1882,-including iron, nail, machine and stove 
work~, fonndries, etc.,-were 23 in number, employed 
3,185 hand~, had $1,830,550 capital invested, and the 
sales of their prod.ucts amounted to $4,934,387.-The 
]eadill~ c8tabiishUlents of this character are the Tredegar 
Iron-works and the Old Dominion Nail·works. 

Washington and Lee University, Lexington,' Va., is en­
joying a renewal of prosperity. At a recent meeting of its 
Maryland alumni in Baltimore, Prof. White stat ed that it 
has at present 130 students, a gain of 20 per cent on the pre­
vious year. The productive funds of the instituiion have 
been more than doubled in the last two years. The miner­
alogical and geological museums, recently added to the 
school's facilities for scientific instruction, and the completion 
of the railroads to Lexington, have contributed materially to 
its quickened prosperity. Colonel Allan expressed the opin­
ion that there is no institution oflearning in the South whose 
prospects are as bright for a healthy development in the 
near future. 

The second term of its current session begins the 5th of 
next Feb., and st,udents enteri'ng then pay but half the regu­
lar fees. 

The Iron Outlook for 1883.-Rogers, Brown & Co, of Cin­
cinnati, under date of January I, 1883, writes us: "The 
new year opens with every promise of healthful activity in 
most branches ofthe iron trade Prices of pig metal, after 
three months' steady decline, have apparently reached bot­
tom and are now firm and tending towards stiffness. Stocks 
everywhere-on fl1rnace banks, in dealers' hands, and in 
yards of consumers-are exceedingly light. A heavy con­
sumptive demand this month is inevitable The country 
has been using half a million tons more pig iron a year than 
it produces, and still the past three months' depression has 
driven many furnaces out of blast. Less iron probably will 
be made next year than this, and as much, or more, consum­
ed. We believe purchases made now will be better than 
those made later." 

These metal dealers now report Victoria furnace, Goshen, 
Va., daily capacity 200 tons, as one of their regular coke 
brands of pig iron. 

Gem furnace, of the Shenandoah Iron, Lumber, 
Mining and 11anufacturin~ Co., at l\lilnes, Va., is to 
have a "blowing in" on Thursday, Feb. 1\ 1883, for 
which invitations are out. A special car will bring guests 
from Harrisburg, Pa., and the Shenandoah Valley RR. 
Co. desires the guests to visit Hoanoke and the Ilew Cro­
zer furnace, and the machine- and car-works there after 
the Hblowing in" has been witnessed and the miIlf'S, etc.\ 
at :Milnes inspected.-We had been officially informed 
that this new furnace would be blown in the 20th of this 
IilOnth, hence the statement elsewhere. 

Onr Importations of Iron and Steel during the fiscal year 
ending June 30, 1882, as near as can be ascertained, amount­
ed to 1,486,478 gross tons. "The Bulletin" has made a care­
ful calculation of the quantity of raw materials and the value 
of labor represented in these importations, and finds them 
the equivalent of 1,750,000 gross tOilS 0/ pig iro1l, 3,Soo,coo 
tOilS of trOll ore, 3,500,000 t01/S of coal, and $56,000,000 if 
'wages. The last item would pay 95,000 men for 300 work­
ing days an average of $2 a day. 

Would it not have been greatly to our advantage if we 
had made this steel and iron ourselves rather than to have 
imported it, and so utilized the raw materials and labor rep­
resented by them? And yet this importation will continue 
and increase, to the detriment of our raw mater,als and labor, 
if these and their products are not adequately protected by a 
judicious tariff. 

Proposals are invited: 
By Baltimore & Ohio RR. for the masonry for a bridge 

over Brandywine creek at Wilmington, Del. 
By E. H. Ruffner of U. S. Engs., Charleston, \\T. Vall for 

building Lock NO.3 of Great Kanawha River Improvement. 
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Virginia Iron Ores. 

Analysis of Gale Iron Ores.-Under date of Dec. 22, 1882, 
Pro( A. S. McCreath of Harrisburg, Pa., sends the following 
analysis of the iron ore at the No.1 Gale mine of the Rorer' 
lron C,o.. south of Roanoke, Va., from his own sampling: 

Metallic iron. . 56.550 
Silicious matter. . . . . . . . .5.710 
Phosphorus. . . . 178 
Pl:lOsphorus in 100 parts of iron . .. .314 

Pro( McCreath writes :-"The sample consisted of 75 
pieces selected by me from ore in place to represent the 
clean ore, as development was. not sufficient at the. date of 
my visit to the property to justify the selection of a sample 
which might represent the average quality 'of the ore." 

"You will note that the percentage of phosphorus is quite 
low as compared with other ores from this district. Indeed 
this point was so striking that I made a duplicate determina­
tion of .the phosphorus with the same res~lt." 

Sale of Kennedy Iron Land.-Capt B M. E11is has sold to 

Maj. J. C. Green, of the firm of McMahon, Green & Powell, 

railroad contractors, and John F Slaughter Esq., of Lynch­

burg, his undivided half of the mineral tract, known as" Ken­

nedy," situated in the southern portion of Augusta county, 

near the line of the Shenandoah Valley Railroad. The en­

tire tract contains abo'lt 4,500 acres; the other half is owned 

by Maj. S. M. Yost. It is the purpose of the owners of the 

land, as soon as the weather will permit, to place a force on 

it to expose the several beds of iron ore, which are known to 

exist there.- V;t!/ey Virginzan. 


Culpeper County Iron Ore.- 'Th<; Exponent" states that 
specular irOll ore containmg 66.81 per cent metallic iron, by 
analysis of Maj. J. H. Morrison, analytical chemist of Va. 
Military Institute, has been found in a large vein on the farm 
of W. H. Wallis near Lignum in the lower part of Culpeper 
county. 

Iron Pyrites, free ofsiliea,arc now in demand by the 
cheulieal works of the country. There are a good many 
large deposits of.this ore of iron in this state and we 
think it would pay the owners to work and ship them, 
espeeially if near rail ways. They would bring about the 
sallle price as other iron. ore:;. Copper Pyrites are also 
wanted for the same purposes; they would command a 
higher price. These also aboulld in Vi.rgir)ia. 

Big Bill Iron Mines, Botetourt county, Va., will soon be 
connected with the Richmond and Alleghany RR. by a 
branch railway for Masons, Hoge & Gooch, railway con­
tractors, now have a large force at work grading the road 
bed, about 2~ miles long, to connect these mines with the 
R. & A. near its Galawater station. The owners of these 
very valuable iron mines, Mason, Lmvry, & Hughes, have 
developed them so that their great beds of iron ore show up 
finely; while doing this they have sold a quantity of excel­
lent or~.-.Jt is intimated that this iron property has 15een 

Priced .for a short time, to Northern capitalists who will, \ 

build a large furnace there if they conclude the purchase. 
They could not well select a better location. . 

Poor Mountain Iron Ores.-The Western Blue Ridge in 
the southwest part of Roanoke county, Va.,-the ragged 
chain along the base of which runs the Norfolk & Western 
Railroad between Salem and Big Spring,-is locally called 
Poor mountain, because its soil is poor. Recent develop­
ments that have been made along its western spurs prove 
that in iron ores it is a very riclz mountain. The natural out­
crops of No. I, or Potsdam, ores on the "Bott," "Thomas," 
"Hall," and other lands, a short distance from the Owens 
tank of N: & W. Ry., are quite conspicuous, but a few days 
of labor recently expended by Messrs. Rorer & Chapman of 
Roanoke, the owners of the lands named, on the "Bott" 
farm, exposed portions of a solid stratum of ore I 50 feet long, 
from 20 to 50 feet wide, and having a thickness that can 
only be a?certained by blasting. All the conditions indicate 
the existence there <?fa very large body of excellent ore above 
water level and within easy reach of the railway and a capi­
tal location for a furnace on Roanoke river and beside a lime­
stone bluff. 

Dr. Henry Freehling of Richmond, Va., recently analyzed 
samples of these ores with the following results; the samples 
were dried at 212 0 previous to analysis. 

No.1 No 2 

Iron sesquioxide .••..••.••••••..••••• 78.770 82.100 
Iron bisulphide ••••••••••••..••••••..••••• none 
Iron protoxide .•.•.•..•...•••••••••••••.•. 0.053 
Mang:mese sesquioxide .••••••••••..• 2.075 1.70 7 
Aluminum se;quioxide .•.•.•••.•••••• 1.160 1.630 

Lime oxide .•••..••••.••••••••.••••. 0.224 0630 

Magne~ia oxide............. • • •. • • •. 0.093 . 0216 
Zinc oxide .•.••.•••.••••••.•.•..•••...•.. trace 
Phosphoric acid ..................... 0.920 1.8849 
Sulphuric acid .•.......••••.....•••• 0.0245 0.0274 
Silica. • • •• •• • • • . . • •• •. . • . . • • • • . . • •• 8.120 6.030 
\Vater ....••........••..••••....... 8.176 5.0 42 

99.3208 

Metallic iron ..••..•...•..••.•••..•. 55. 140 57.521 

Metallic manganese ••• . ••••••••••• 1.444 1.360 

Phosphorus .•••.••.••.••.•••.••••••• 0.4009 0.8215 

Silica •••.••......•••••••...•...... 8.120 6 030 


NO.1 was from the "Bott" land, and No.2 from the "Hall" 
land. 

\Ve are greatly obliged to Dr. Freehling·for these very 
full analyses; they are a very important contribution to our 
knowledge of the constituent elements of our ~.bundant ores. 

Vesuvius Iron Mines.-We stated in our last that R. S. 
Merryman had leased the"Kelley" ore bank of the Vesuvius 
furnace tract, near Vesuvius station of Shenandoah Valley 
RR., and that negotiations were pending for another mining 
lease on same lands. We have since learned that Mr. Merry­
man has commenced mining' operations and that Messrs· 
Zach. T. and Ben. C. Rawlings, well known energetic rail­
way contractors living near Vesuvius station, have concluded 
the second lease before referred to, leasing for a term of c; 
years, on a royalty of 25 cents a ton. the "Patterson," the 
"Fulton," and the "McClung" ore banks of the Vesuvius es­
tate. Their mining operations will be in Still· house hollow, 
near line of S. V. RR. about a mile below Vesuvius station. 
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New River Coal in Louisville, Ky.-A letter to 
the Editor from George 'H. Hull & Co., metal, coal, etc. 
dealers, of Louisville, Ky., dated Dec. 30, 1882, contains 
these statements :-" We take pleasur.e in ad vising yon 
that the New Ri ver, W. Va., coal is giving excellent sat­
isfaction for blacksmith purposes in this market.-We re­
gard it as the pnre.st coal accessible to market in the 
Uniteu States." 

Pocahontas, the Flat-top coal mining village in Tazewell 
county, Va., the present terminus of New kiver branch of 
Norfolk & Western RR., begins the new year with good 
prospects for a large growth. Last February its location 
was a tangled forest through which wound Laurel creek a 
mile above its mouth in Bluestone river; now it contains 
.nearly 1000 people, has 7 mercantile establishments, a hotel, 
etc. The South-West Va. Improvement Co. has opened its 
mines so it can ship from 1000 to 1200 tons a day of the 
superior Flat-top New River coal found there as soon as the 
railway is completed, which will be about the first of March, 
as the track is now laid to within about 12 miles of the place. 
This company has built a coal tipple, about finished grading 
for ample sidings, nearly completed fou.ndations and yards 

,for 100 bank and ·100 block coke ovens, and has 40 miners' 
houses nearly finished; it mined 40,000 tons of coal in 1882 
in driving gangways, opening rooms, etc., to be ready for 
large mining operations. .... 

It is a pity that some less confusing name could not be 
given to this place, such as Coketown, or some other name 
that has not been so largely appropriated in the Virginias. ­
Recently a Virginia daily paper wrote about its to-be famous 
mines as in Pocahontas county, W. Va., and a lot of immi­
grant miners seeking it were sent to the village of Pocahon­
tas opposite Petersburg, Va. #' 

Virginia Anthracite.-The purchaee b.v Senator 
Burt, of Pittsylvania county, from Maj. John Howe, of 
the valuable coal land" in the northern part of Pulaski 
county, and his lease from Ro. S. Roge for a period of 
forty years, of the coal banks now being worked by Mr. 
Hoge, mean a big thing,for that portion of the county. 
These coal beds adjoin those of Maj. J. Roge Tyler, and. 
the coal mined by Mr. Tyler for a year past has gained 
a wonderful repntatio.n and is sought afte! to Stich an 
extent that he has been unable to supply one hundredth 
part of the demand, with his limited means of transpor­
tation. Mr. Hurt, in conjunction with Mr. Tyler, will 
immediately begin the construction of' a narrow-gauge 
railroad from their banks to the New River railroad, a 
dist~[}ce of four miles.-Pulaski Peoyle. 

J. R. Miller of Snowville, Va., writes The Vil'giriias 
that he has opened a bed of coal 6t ft. thick and proved 
2~ miles long and t mile wide, on Peak creeh, Pulaski 
county, about 2k miles west from ~Iartin statio11 of Nor­
folk & vVestern RR.; this railway runs centrally through 
this coal deposit. Fossil iron ore is fouud on the same tract. 

The above coals are those of the Lowest, Va.. Goal 
Measure8, formation No. X,-the anthracites and semi­
anthracites of the North or Kitatinny mountain ranges on 
the western side of The Valley, the coals that are known 
and used along the Norfolk & 'Vestern RR. as Brush 
Monntain coals. Mr. Miller's bed is in the Peak creek 
coal· field of these measures, the one in which are the Al­
toona mines that now supply coal to the _Holston Salt­
works at Saltville. 

Improvement of Great Kanawha River.-Pro· 
posals wili be recei ved un til noon of Jan. 31st, 18~3, by 

,Capt. E. H. Ruffner of U. S: Engs~, Charleston, W. ya., 
for building Lock No.2 of the Great Kanawha RIver 
Improvement, on the right bank of' t~e river, a?out a l~alf 
mile 'below Oannelton, W. Va. TIllS lock WIll be \ lIke 
No.3, the one at Paint creek, 300 feet long between 
quoins, and 50 ft. wide at level of mitre sills. The sum 
available for this work is $100,000; and it is to be comple­
ted by Jan. 1, tS86.-0nr contractors will do well to cor­
r~spond with Capt. Ruffner. 

It is good news for the Kanawha coal interests that 
this lock is to be constructed at once, for when it is com­
pleted the mine operators at and above Cannelton can 
use the river as well as the railroads for the weetward 
transportion ?f their excellent coals and cokes. 

Fuel Consumption ill. the Virginias and U. S.-Forestry 
bulletin No. 23 is a partial estimate of the consumption of 
forest products as fuel in the U. S'tJ during the Tenth census 
(1880) year, by C. S. Sargent, special agent. It is accom­
panied by amap of the U. S. showing the character?f the 
fuel used in the different sections of the settled portlOns of 
the country.' " 

The estimated consumption of wood for domestic purposes 
in the Virginias is: 

Cords. Value. 

Virginia. . . _ . . . . 5416,II2 $lo,404,I34 
West Virginia. . . 2,24I ,069 3,374,70I 

The following estimates of consumption of wood in the 
onited States for various purposes are interesting and sug­
gestive. 


Use. Cords. Value. 


Domestic purposes. 140,537,439 $306,950,0~0 
Railways 1,971,81 3 5,126,714 
Steam boats . 787,862 1,812,083 
Mining and amalgamating 

precious metals. . . 358,074 2,874,593 
Other mining operations - 266,771 673,692 
Manufacturing brick and 

tile. 1,157,522 3,978,331 
Manufacturing salt . 540 ,448 121,681 
Manufacturing wool 158,208 42.5,239 

Total. • 145,778,137 $321,962,373 

N urn ber of persons using wood for 
domestic fuel . . . . 32.375,074 

The consumption of charcoal in U. S. is estimated as fol­
fows: 

Use. Bushels. Value. 

In the 20 largest cities 4,319,194 $521 ,316 
In manufacturing iron . . 69,592,091 4,7 26,IJ 4 
In producing precious metals 97,687 2 9,306 

Total . . . - . - . 74,008,972 $5,276,736 
The map accompanying this bulletin indicates that co~l is 

the exclusive fuel in comparatively small areas of the Umted 
States outside of the coal-producing regions, and. that even 
in large portions of those regions wood is still the predomi­
nant fuel ;-we are still a nation ofwood-burners for our home 
fires. 
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Great Kanawha vs. Pittsburg Coals. 

"The remarkably low prices that have so long-prevailed at 
Cincinnati and Louisville, have existed at St. Louis, Mem­
phis. and all the lower markets, and are held down, in a great 
degree, by the \V est Virginia and Hocking Valley coals. 
Especially the former competes, flssiskd by natura! adzJantages, 
which seem likely ere long, to possess and control Ill! tlu lower 
markets. 

Throughout that large and abounding district, these ad­
vantages are immovable-they consist in cheaper coal-lands, 
cheaper mining, cheaper transportation, in being ISO miles 
nearer the markets, and in the more frequent -rises of the 
Kanawha presenting more frequent shipping opportunities. 
This being the situation, nothing can prevent the Kanawha 
region from controlling this trade, but the reality of.the as­
sumed superiority of the Pittsburg coal; and, as this is dis­
puted by the ~anawha operators, who claim that their pro­
duct is unsurpassec\ in the world, experience of its general 
use can alone determine their relative excellence."-American 
.ltltltllifarturer, Pittsburg, Pa., of Jan. 19, 1883. 

We had prepared a fe~ "reinforced" remarks for the ben­
efit of our highly valued contemporary, the "Americanl\Jan· 
u£'lcturer" of Pittsburg, by way of offset to some atrabilious 
comments on the slight differences between the" Keystone 
Courier" and ourselves concerning the comparative merits of 
the coals and cokes of the Great Kanawha, W. Va., and the 
Monongahela, Pa., coal basins, that appeared in one of its 
late issues,-but it would be in bad ta~,te to publish the re­
marks after the above candid confession, the drift of which 
we have italicised to show that the Pittsburg "coal and coke" 
man has reached no hasty conclusions upon this important 
matter,-one as to whether II few millioll tons of Pittsburg or 
of Kanawha coal shall supply certain markets. \Ve tender 
our thanks,and those of all interested in the Great Kanawha 
coal basin for this terse, clear. and forcible statement of the 
facts in the case. The whole .matter is settled when the ad­
vantages are not only "Ililtural" but "immovable," and we 
would commend these statements to the careful consideration 
of all·those that would become interested in coallands,either 
as investors or operators, or as carriers or consumers As 
the "~1 anufactllrer" has often stated, the Pittsburg region has 
no coal to spare, it will all be needed for the future use of its 
great industries; the Kanawha region has an unlimited quant· 
ity of better coals to spare, and so, as a matter of course, it 
will soon ''Possess and contfot' not only ",11! the lower 1llflrkets" 
but a good many of the higher 011"S. 

West Virginia Iron Works' in 1882. 

Irondale Furnace, Raccoon, Preston county, W. Va., Alex. 
Strausz, general manager, went into blast in Sept., 1881, and 
continues in to this time. It made in 1882, 8,500 tons 
(2268 lbs) of pig iron, 463 of which were on hand at the end' 
of year. It uses, ore, limestone and coke, mined and made 
at the furnace, using, per ton of iron made, 2.4 tons 
calcined ore, I ton limestone, and 1 ton (3,600 lbs) coke. 

QIlLmimont Furnace. at Quinnimont station, C. & O. Ry., 
Fayette county, W. Va., James F. Lewis, manager, made 
8,106 tons of pig iron in 1882, having been in blast about 8 
months; it had but 60 tons on hand Jan. I, 1883. The ores 
used were: "fossil" from Clifton Forge, "red specular" from 

Arcadia, and brown hematite from mines on Richmond & 
Alleghany and Ches. & Ohio railways. 

The Belmont Nail Co., of Wheeling W. Va., ran its 
b1ast furnace 8 months of 1882, and made about 12,000 
tons of pig iron, about 1,000 of which was on hand .J an. 
1. This furnace will continue in blast at least until 
April 1, consuming the stock on hand. -- The nail mills of' 
the company during the same 8 months made 196,000 
kegs of' nailR, about 9,000 remaining on hand Jan. 1.­
The materials used in the furnace are Lake Superior and 
imported ores, home limestone and Connellsville coke. 

(See page 6 for others,) 

Virginia Iron Works in 1882. 

Liberty Furnace. Shenandoah county, Va., was put in blast 
Sept. 8, 1881, and has been running ever since, except during 
a few days taken to clean boilers; it made on this run, to 
Jan. I, 1883, of cold blast, charcoal, car-,vheel iron 2,236 net 
tons. It will probably continue untiL spring, making 20 
months on one hearth. 

Amherst Furna.ce. William H. Jordan, manager, on line of 
Richmond & Alleghany RR., Amherst county, Va., made 
1,300 tons of charcoal iron during 1882 : it is still in blast and 
will continue so until about February Ist.-The ore used a.t 
this furnace comes from the Buena Vista beds, in The Val-. 
ley, which belong to the same estate. 

IJow Moor Furnace. at Low Moorstation. C. & O. Ry., Alle­
ghany county; Va., made 9,134 tons of p.ig iron from Sept. 17, 
1882, to the close ofthe year,-an average of 87 tons a day. 
From Jan. I, 1882, to June 14, when it went out of blast for 
repairs, it made"I5,058 tons; so its 1882 output was 24,192 
tons in the 270 days run during the year. 

The Longdale Iron Co's t\\'o furnaces at Lucy Selina, Alle­
ghany county, Va., made about 25,000 tons of pig in 1882, 
having been continuously in blast throughout the year; this 
is an average output of 70 tons for each day of the year. 

Callie Furnace. near Clifton Forge, Botetourt county, Va., 
connected with Ches. & Ohio RY. by' branch railway, the 
property of Hileman, Waring & Co., was in blast ih 1882, 
until Sept. 23d, when it blew out for repairs, having made in 
that year 2,220 tons of New River coke pig iron. It is 
reported in Swank's Iron and Steel Works ofU. S., '1882, as 
"one stack, 43x 10, built in 1873-4, for cliarcoal, but since en­
larged and changed to coke."-The repairs that are now be­
ing m~de are: A new Player hot-blast, raising the stack.5', 
making it 48' high, and putting in another tuyere, making 
the number 3 instead of 2. It is hoped repairs will be com­
pleted so the furnace can go into blast again Feb. I, 1883. 

The Southwest Virginia Forges in 1882.-W e learn the 
following facts concerning the operations of the forges of 
Southwest Virginia, during the year 1882, from John W. 
Robinson Esq., of Graham's Forge. 

Forney's forge, at Allisonia, Pulaski county, Va., was op­
erated about 8 months by Reed Island Iron Co., producing 
froll)- pig, about 50 tons (2000 lbs) of bar iron. 

Gr"lllllll's forl!e, owned by Graham & Robinson at Gra­
ham's Forge. Wythe county, Va., was in operation about 6 
monthsmade some 25 tom of bar iron from pig 

EllKle furnace fOlge of Crockett & Co., at Eagle furnace, 
Wythe county, Va., a new one started in July, running 2 
refinery fires, and made 20 to 25 tons of bar iron from pig. 

All these forges are run by the old process; they only 
make iron for use of local blacksmiths. 

http:Furna.ce
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The Southwest Va. Blast Furnaces in 1882. 

We' are indebted to our well-informed friend and corres­
pondent, John VV. Robinson, Esq.,ofGraham's Forge,Wythe 
county. Va., for the information, under date of Dec. 28, 1882, 
from which we have prepared the following full and accurate 
account of the operations, during the year 1882. of the group 
of 16 cJlarcoal irolz blast jitrllaCeS, located in The Valley, on 
New river and its branches, in Smyth, Wythe and Pulaski 
counties. Virginia,and known as the Southwest Virginia blast-
furnaces. . 

ln transmitting this data Mr. Robinson writes: "I am sorry 
to say that the outlook for 1883 is not very encouraging for 
the iron producers. The low price of iron ~nd the high price 
of labor, supplies, etc, together with our remoteness from 
railroad,will deter the most of us from operating our furnaces 
until things are better. There are no new enterprises on hand 
and there will be none until we can get cheap iuel." 

Unfortunately for these 1urnaces they are all on the easterly 
side of The Valley while the Norfolk & Western RR. is on 
the westerly, a detached mountain range, for most of the dis­
tance, rising between the furnaces and the railway-hence the 
above statements. J n order that the high grade coke-equal 
to any made in the U. S.- that will be made in the Flat-top 
coal-field, may reach the abundant and superior ores that 
supply these furnaces, it will be necessary to construct what 
is known as the Cripple Creek branch of the Norfolk & 
Western (one on 'which some work has been done). vVe 
hope to see work resumed on that branch early this year so that 
this region, highly favored in the character of its ores and 
limestones, may have a fair chance in the iron.making race. 
Give it cheap and good coke and railway transportation to 
market, and it will not need to ask favors of any; it can make 
a high grade car-wheel pig as cheap as the cheapest. 

The operations'of the furnaces in 1882, in 2000 lbs tons, 
were as follows: 

I. Barren SprinKswellt into blast April 1St ; stopped in May 
to put in a new hearth; is now running and will continue to 
Feb. 1,1883. Its average, daily make was from 5~ to st 
tons; it has on hand about 450 tons.-This furnace property 
was sold Nov. I, 1882, to C. B. Squier of New York city; it 
will not be run in 1883. 

2. Beverly blew in Apr. 1st; stopped 3 weeks in July to put 
in new hearth and then ran until Dec. 24th, working well and 
making an average of 6 tons a day. It has 2S0 tons on hand; 
it will probably run ihis year. 

3. Brown jii'll went into blast July I and blew out about 
1st of Jan. 1883; has made an average of 6 tons a day,doing 
well; has from SOO to 600 tons on hand; no preparations 
making for this year. 

4. Cave Hill, (Dry Run), owned by Col. Robt. Sayers, 
blew in about 20th of June and ran 3 or 4 weeks; went in 
again about 1st of Sept. ; has been running very well, making 
about 5 tons a day, and' will run to 1st of Feb. \\Till prob­
ably run this year,but no preparati0l1s have been made as yet. 

5. Cedar Run went into blast April 20th; was stopped 
about 4 weeks in Aug. by falling in of in-wall which necessi­
tated a new hearth; has been running since and will continue 
until Mar I, 1883. It has averaged 5 tons a day, and has 
about 200 tons on hand. It will probably make a short blast 
this year, but that has not been decided. 

6 Eagle, (Grey Eagle), went into blast Oct. 15 and will 
run to 1st of next March. It has been averaging 4f tons a 
day, and has about 2S0 tons on hand. It will run during 
1883' ­

7. Irondale blew in July 25 and ran 2 months. making 400 
tons, but had to blowout on account_of scarcity of transport­

ation, labor, etc. It blew in again Dec. I, and will run until 
1St of March. Furnace worked well, making an average of 
6!i- to 7 tons a day; has about 300 tons of iron on hand. No 
preparations yet made for this year, but owners say it will be 
run. 

8. Ivanhoe ran from 1st of Apr. to 1st of Nov., averaging 
10 tons a day; has from soo to 600 tons on hand. It has 
been put in order and some preparations are being madefor 
this year. 

9. New River (Pierce), was in blast in Jan. and Feb, was 
out in Mar. and Apr. to put in a new hearth; was in blast 
again from Apr. 15 to Dec. 25 when it blew out. It has 
worked remarkably well, making an average of nearly 7 tons 
a day; has about 1,000 tons on hand. If price of iron con­
tinues low it will not be run during 1883. 

10. Radford blew in about 1st of Apr. and out about 15th 
of Oct.; made from 4~ to 5 tons, a day while in blast; has 
about 250 tons of iron on hand; preparations are making for 
running this year. • 

I I. Ra'lJell Cliff went into blast May 1St and ran until Dec. 
20th, working finely all the time and made fully 7 tons a day 
on an averaoe. It has about 600 tons of pig on hand. It 
has not bee~ decided whether it will run in 1883, but it will 
not be unless prices for iron are better. 

12. Reed Islmid went into blast March loth; stopped 4 
weeks in Oct. to put in a new hearth; is running at. c!ose of 
year and will continue until 15th of Feb. 1883. ThIS furnace 
did well in] 882, running I I months and making an average of 
6~' tons a day during its blast. It has about 600 tons of pig on 
hand. It will probably run during 1883. 

13. Speedwell went into blast April I and ran ~o Aug. I, 
when it blew out on account of damage by hIgh waters. 
Went into blast again Sept. I and will continue to Feb. I of 
this year. It worked nicely,' made an average of 5 tons a 
day, and has 450 tons on hand. No preparations made for 
this year, as yet, and its running is doubtful. . 

14. Waltoll went into blast in Feh. and out about Nov. IS, 
making a good year of 9 months with a daily average of 5 
tons; has from 400 to SOO tons on hand. It will probably run 
this year. . . 

15. White Rock blew 111 Apr. 1st and out 111 Oct.; made 
about 7 tons a day while in blast; has small quantity of iron 
on hand; owners say it will run in 1883. 

16. I¥ytlze went into blast June 20th and ran to Nov. 20th, 
5 months, making an average of ?tons a day. It has about 
800 tons on hand, and will run thIS year. 

I~ appears from the above that each of these 16 furnaces 
was in blast more or less during the year 1882, and that they 
made between 19,000 and 20,000 tons ofcharcoal pig (prob­
ably most of it car-wheel grade), and that about 7,000 tons 
of this output was in hand at the close of the year.-The av­
erage daily capacity of all these furnaces was about 100 tons. 
It seems that about half of them will be idle this year unless 
the price of iron improves. . ., ,! 

The following was the summary of The Vtr,f{11llas re­
port on the operations of these furnaces in 1881, when but II 
of them were in blast. (See P 52 of 1882 Vol.) 

It appears then that the 1I furnaces of the 15 above named 
that were in blast in 1881 made 10,p80 tons of charcoal car­
wheel iron, an average of 916.3 tons to each furnace, The 
average amount of ore required for. a ton of pig iron was 
2.45 tons, and the average consumptIon of charcoal was 155 
bushels per ton made. From 730 to 850 men were employ­
ed, or from 66 to 77 to each furnace, or ~bout. on~ to every 
J 3 tons of pig mad,e.-~he ores from w}uch thIS h!gh-grade 
pig iron \\--as made are mmed from stratIfied deposIts among 
the Trenton limestones of the Great Valley. 

So the production of 1882 was about double that of I88I. 
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The Shenandoah Iron Works of the Shenandoah 
Iron, Lumber, Mining and Manufacturing Co., at Milnes, 
Page county, Va., on line of Shenandoah Valley RR., 
have long been known for the superior excellence of the 
neutral charcoal pig iron and blooms made there; now, 
attention is directed to them by the improvements, reo 
cently made, that come into use with the.new year.-The 
assistant secretary of the company, C. H. Price, furnishes 
The Virginias a statemen t of the company's operations 
in 1882 and intentions for 1883. 

Furnace No.2 was in blast during 1882 and made 
2,400 tons of pig, of which about 300 were on hand Jan. 
1st, when this furnace was still in blast, making an average 
of 8 tons a day. The fuel recently used was about 
equal proportions of charcoal and coke, a practice 
that will probably be continued. After the new furnace, 
described below, gets fully in blast, it is the intention to 
make such improvements in Furnace No. 2 as will 
amount to a rebuilding of it with increased capacity. 

The "Gem," the new 70x15 modern furnace that this 
company has just completed near Milnes station, and 
that has had a drying fire in 'it for some time, went into 
blast the 20th of this month; it will use ~oke exclusively 
and is expected to make 75 tons and upwards of pig a day. 
The coke nsed will be that of the Bluestone-FIat-top field 
as soon as the Pocahontas ovens can supply it. 

The Forge at Milnes was idle most of 1882 and made 
but 811 tons of blooms. It started again Jan. 2nd. 

This company, of which Hon. ,Vm Milnes Jr. is pres­
ident and general manager, has great advantages for 
manufacturing a high grade of iron at a low price. It 
has an abundance of easil'y mined rich ores-both No.·1 
and No. V, railway facilities to its mines and to markets. 
and will soon have the best of coke, at a low price, from 
Flat-top. It begins the new year with bright prospects, 
having two furnaces and a forge in blast and several iron. 
ore mines in operation. 

Condition of Virginia and West Virginia Blast Furnaces 
Jan. I, 1883.-The "Iron Age" ofJan. 18 contains a compi­
lation of the condition of the blast furnaces of the U. S. on 
the 1St of this month. The following are' the figures given 
for Virginia and \Vest Virginia and for the whole U. S .. 

Charcoal: 
Va. W. Va. U. S. 

Total numher of "tacks. . . • . • • • • • • • • • 3 1 6 255 
Number reported in blast. • •••• .•••• 10 123 
Capacity per week, tons. •• ••• ..•••• 435 100 13,700 
Number reported out of blast. • • • •• .• 21 5 128 
Capacity per week, ton'>. . .• •••• • • • • 1,027 525 10,860 

Coke or BItuminous: 
Total number of '>tack,>. • • • •• .•••••.. 13 7 227 
Number reported in blast ...........-. 5 5 \ 138 
Capacity per ,,'eek, ton'>........ ••.• 1,460 2,192 53,144 
·Number reported (Jut of blast. ••• •••. 8 2 88 
Capacity per week, tons .••. _.. •••• 3,420 460 31,020 

Elsewhere we give the condition of the Virginia blast fur­
naces at same date as ascertained by our own correspon­
dence. 

RIverside Iron-Works, vVheeling,.\V. Va., made, in 1882, 
about 1,500 tons (2000 lbs) of iron nails, 3,500 of rolled iron, 
215,000 kegs (100 lb~) of cut nails, and 25,500 tons of pig 
iron. Connellsville coke was used. 

The Wheeling Iron & Nail Co., located at Wheel­
ing, W. Va" as Secretary C. D. Hubbard informs The 
Virginias, had its furnace in blast 27 weeks in 1882 and 
made 16,360 tons (2000 lbs) of pig iron, 1,930. tons of 
which were on hand at close of year; the furnace will 
run most or all of'1883. Its nail factof\T made 160,907 
kegs of nails and cut spikes, of 100 lbs e"ach, in 1882. 

The Rorer Iron Company was recently chartered 
and organized at Roanoke,Va., with a capital of $300,000 
in shares of $100 each. At a meeting.of the stockhold­
ers the folIowingofficel'B were elected :-Ferdinand Horer 
of' Roanoke, Va., President; Samuel Coit of Hartford, 
Conn., Vice president; Lucian D. Cocke, of Roanoke, 
Secretary; J. H. Sykes, of Roanoke, Treasurer: George 
N. Gray, of Ironton, Ohio, General Superintendent and 
Sales Agent; "A. B. vVestcott, Mines :Manager; and C. 
T. Conrad, Engineer.-The corporators were F. Ror.er, 
S. Coit, J. H. Sykes and G.' N. Gray, of the above 
named, and E. G. McOlanahan of Roanoke. The prin­
cipal office of the company will be at Gale, its mining 
village, but it will have a business office at Roanoke. 

This company has not only acquired the very valuable 
iron ore lands south of Roanoke that were purchased not 
long ago by Samuel Coit, as fully mentioned in TILe Vi-r­
ginias, but has also secured a nnmberof other properties 

.lying south westward from those and iri the same range 
of heavpy bedded ore deposits, so that it begius opera­
tions owning ,about 3,000 acres of iron lands containing 
a belt of ore outcrops between three and fonr miles long. 
It also acquires the line of railway, about 5 miles long, 
that lVIr. Uoit was constrnctiI)g from the mines at Gale 
to Roanoke; this road is now under contract for com­
pletion by the first of next :May ; it will cross the Roanoke 
at Rorer's quarry and connect with the Norfolk & WeBt­
e,rn and the Shenandoah Valley railroads in the western 
part of Roanoke. 

This Company has already made con tracts for the 
delivery of 50,000 tons of' its superior, neutral, brown 
hematite ores to furnaces on the Ohio, shipments' to be 
made by the Shenandoah Valley and the Chesapeake & 
Ohio railways.-Land in the western part of Roanoke 
for a furnace site has been donated to tl1is company and 
we have no doubt but that it will eventually engage in 
the ma::lUfacture of' iron, as it will have every possible 
advantage for making it cheaply. 

The "Gale" ore of this company was recently very 
carefully sampled-75 pieces having been taken by A.S. 
McCreath, Chemist of Pa. Geol. Survey. with these l'e~ 
suIts :-nIetallie Iron 56.550, Silica 5.710, Phosphorus 
O.17S,-Phosphorus in 100 parts of iron 0.314. 

Roanoke is to becongratnlatcd that such 9, strong' com­
pimy, one having in itself all the elements for Emcee~s. 
has gone to work in its vicinity. , 

Cheapening Salt-makin~.-Our friend Prof. Oswald J. 
Heinrich, now of Drifton, Pa., well-known for his papers on 
Virginia coal and other mines, writes us that he has perfected 
a pian for manufacturing salt by which at least half the fuel 
now used can be saved, especially if water-power is available 
near the boiling-house. This plan is now in operation on an 
extensive scale in Germany.-This is a matter of importance 
to our salt-makers at Saltville, Va., and on the Kanawha and 
Ohio in W. Va , and we hope they will confer with Pro£ H. 
about it. 
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The Lands of the Cabin Oreek Coal Company, 
Kanawha County, West Virginia. 

The largest development that has been made, up to this 
time, in mining the bituminous coals of \\7est Virginia. has 
been in the No. XIII, or Middle Measures, of that state in 
Kanawha and Fayette counties, in a belt of country about 
20 miles wide, that is crossed at right angles by the Great 
Kanawha river and the Chesapeake & Ohio Railway. In 
that reg-ion there are now in operation 37 collieries having a 
present capacity for the production of 2,160,000 tons of coal 
a year ;-the great variety and high character of the coals 
there found, the cheapness with which they can be mined, 
and the existing and constantly increasing facilities by rail 
and rivers, for sending them to both \Vestern and Eastern 
markets, and the plans now perfecting for further develop­
ments, warrant the belief that the producing capacity of this 
remarkable coal field will soon be doubled. 

Knowing o'f no better way to call the attention of capital­
ists and operators to the resources and advantages of a region 
than by furnishing detailed and specific information concern­
ing a portion of it that will fairly represent the whole, we 
publish below and elsewhere in this issue some recent reports 
that have been made by experts, after personal explorations, 
on the large body of coal, timber, grazing. etc. lands-over 
24 square miles-belonging to the Cabin Creek Coal Com­
pany, illustrating them by a map and sections.-Of the two 
reports here given, the first is by Prof. S. P. Sharples, of 
Boston, Assayer of the state of Massachusetts, and one of 
the special agents of the Forestry division of the last census; 
the other is by Capt. 1. A. Welch of Virginia, a mine ex­
plorer and timber valuer of large experience and rare excel­
lence and reliability.-Editor. 

J. REPORT OF PROF. SHARPLES. 

I respectfully submit the following report, as the result of 
a recent visit to these lands. 

As will be seen by the annexed map, these lands lay partly 
on the head waters of Cabin creek and partly on White Oak 
and Sang creeks, and Coal river. They are chiefly situated 
on' the main divide between Coal and Kanawha rivers. 

I first approached the property from the Kanawha side 
following the valley of Cabin creek. Cabin creek enters the 
Kanawha a !'lhort distance below Coalburg. 

A standard gauge railway has recently been constructed 
up Cabin creek, to a point about thret; miles below the lower 
end of this property. The manager of this road kindly fur­
nished me the following levels, in feet above mean tide: 

Ches. & Ohio Ry. at bridge over Cabin creek. 613.5 
Ten miles from mouth of creek 869.) 
Fifteen Illiles up or near upper end of lands 1,125.0 
Or, in other words, a grade of 25.6 feet per mile on the 

first ten miles, and a grade of 51.2 feet per mile on the last 
five miles, will reach the upper end of this property. 

The valley of Cabin creek as well as those of its branches 
and the valleys of Sang and White Oak creeks, are deeply 
eroded into broad flat bottoms and steep hill sides, giving 
not only an excellent opportunity for the construction of 
railways, but also excellent chances for locating inclines to 
I e1ch the coal beds. 

Coal river was formerly improved as far as Peytona, so 
that it was navigated by steamboats and coal barges; the 
dams were built of wood and have mostly decayed or have 
been washed out, so that at present it may be said to be 
without improvements. the dams now standing being rather 
obstructions than benefits.-The "alley of Coal river is 
broad and offers great facilities for the construction of a 
railroad. 

Coal river was followed from the mouth of Briar creek to 
the mouth of White Oak creek, and no obstructions were 
found, at any point, which would prevent easy access to these 
lands. 

In riding up from Peytona a remarkable bed of san~stone 
was traced the entire distance along Coal river. ThIS bed 
of sandstone is about 40 feet thick, and is underlaid by about 
the same thickness of shale at the mouth of \Vhite Oak 
creek. Directly over this sandstone is a bed of cannel coal. 
The shale disappears under the bed of the creek, about two 
miles above its mouth and about a mile below the westerly 
line of this property. 

On the Cabin creek side a bed of sandstone overlain by a 
seam of canllel coal is also seen. This sandstone forms the 
bed of the creek from its mouth to a point about twelve 
miles from the mouth. The creek rises rather more rapidly 
than the strata, so by the time the upper end of the tract is 
reached, this sandstone is some distance under the surface. 
This callnel coal is from 24 to 40 inches thick. 

Whether the two beds of sandstone above located are the 
same or not, I have not sufficient data to positively deter­
mine, but fro!!! a careful study of the relations of the two 
exposures it seems probable that they are, and that this bed 
underlies the entire tract. 

Coals. 

Three or four partial sections of the coal beds on this 
property have recently been made; none of these, however, 
are complete; they only serve to sh<?w the geperal character 
of the deposits there. The first sectlOn exammed by me was 
the most complete. At Robert Per~y's house, just bel?w 
the mouth of Mud Lick hollow, there 1S a seam of coal, whlch 
has been worked to a slight extent for domestic use. Its 
altitude, by barometer, is 1,224 feet, and it is about 25 feet 
above the level of Cabin creek at this point. This bed of 
coal measures as follows: 

Coal. . . . . . . 3.5 feet. 
Shale . . . . . . . . . 1.0 " 

Coal. ....... 1.0 " 
Shale. . . . . . 1.5 " 
Coal. . . . . . . . . 1.0 " 

Giving a thickness of 8 feet?f which 5 c:re coal.-:-This 
bed probably underlies the entIre tract and lS only slIghtly 
cut by the creeks. . 

The next bed was in Mud L1ck hollow, at 1,460 ft. altl­
tude; this seems to be asolid bed of six feet, without part­
ings. The analysis of a specimen tak.en from its outcrop and 
somewhat weathered, gave the followmg results: 

Fixed carbon, 56-42 

Volatile matter . 38.0 9 
Ash 4·15 
Moisture 1.34 

Sulphur, (mainly in pyrites) . 1.68 
Coke percentage . 60·57 
Ash in coke .....• 6·35 
Specific gravity of coal . . 1.2669 

This coal contains : 
Carbon ... 69.50 

Hydrogen. 5-40 

Moisture .. 1.34 
Sulphur .. 1.68 
Ash .... 4·'5 
Oxygen and nitrogen 17·93 

At 1,485 ft. altitude there is a bed two or more feet thick, 
this had not been sufficiently opened to show its true thick­
ness The coal has a very handsome vitreous fracture.­
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The analysis of a sample gave: 
Fixed carbon. . . 57· 17 
V olatile matter. . 38.97 
Ash ... 2·93 
Moisture ....• . . .. ·93 

Sulphur .... .80 
Coke percentage. _ 60.10 
Ash in coke .. 498 
Specific gravity - . . • • . _ . 1. 2219 

The ultimate analysis gave: 
Carbon .•.. 8e.oo 
Hydrogen .. 5.61 
Moisture. . . . . . . - . ·93 
Sulphur ......... . .80 
Ash ...... . 2·93 
Oxygen and nitrogen •... 9·73 

At 1,620 altitude was a two feet bed. 
At 1,830 altitude were indications of a bed which had not 

been opened. 
At 1,880 altitude was a bed ten feet in thickness, with six 

inches parting.-The proximate analysis of this gave: 

Fixed carbon. . . 5I . 56 
Volatile matter. . 30.7 J 

Ash. . . . . .. 16.17 
Moisture. . 1.56 

Sulphur .. 1.87 
Coke percentage 67 73 
Ash in coke .. 23.86 
Specific gravity. 1.442 9 

The ultimate analysis gave; 
Carbon .. 70 -43 
Hydrogen. 4.60 
Moisture. 1.56 
Sulphur .. 1.87 
Ash .... 16.17 
Oxygen and nitrogen .... 5-37 

At 1,940 feet altitude, coal 2.0 feet. 
" 2,010" " coal 3.5 " 
" 2,179" " coal 1.0 " 
" 2,185" " coal 2.5 " 

The last -of the ...above is a coal of excellent quqlity, as is 
shown by the follmving proximate analysis: 

Fixed carbon - . . . . . 58.19 
V olatile matter. . . . . 37.65 
Ash ... 1.88 
Moisture. 2.28 

Sulphur. 0.70 
Coke percentage. . . 60.07 
Ash in coke ..... 3 12 
Specific gravity. . 1.2732 

Ultimate analysis gave: 
Carbon 80.73 
Hydrogen .. . 5.01 

Sulphur .... . 0.70 

Moisture ....... . 2.28 


Ash. . . . . ....... . 1.86 

Oxygen and nitrogen. . . . . . . . 9-40 

At 2,210 altitude was a six feet bed, the so-called "Pitch 
Cannel".-Proximate analysis of a sample of th,is gave: 

Fixed carbon . 
Volatile matter. . 
Ash ..... . 
Moisture .... . 

5
3

5.65 
6 58 
5.90 

1.87 

The ultimate analysis gave: 
Carbon ... 
Hydrogen .. 
Sulphur 
Moisture ... 
Ash. . . .. . ... . 
Oxygen and nitrogen ... . 

78.93 
4.66 
0.82 
1.87 
5.90 

7. 82 

Coke percentage. . . . .. 
Percentage of ash in coke. 

. 61.55 
9.58 

Specific gravity of coal .. .. I. 3048 
There are, undoubtedlv, other seams in this section which 

have not been opened. ~The decay of the coal bed and the 
consequent fall of the roof, frequently render it very difficult 
to find the location of a bed. 

Crossing the dividing ridge from Cabin creek to its Rac­
coon fork, at William Batton's house, another section of a 
few of the coal beds was made, as follows: 

At 1,420 feet altitude, 3 feet of coal. 

At 1,430 feet altitude was a 5 feet bed, of which a proxi­
mate analysis gave: 

Fixed carbon .. 59.96 
Volatile matter. . 32.73 
Ash ... . 5.87 
Moisture ... . 1·44 

The ultimate analysis gave: 
Carbon .. 77.38 
Hydrogen .... 4.90 

Sulphur. . . . . 0.85 
Moisture .. 1.44 
Ash .... 5.87 
Oxygen and nitrogen. . 10.56 

Coke percentage. . . . . . . 65.83 
Percentage of ash in coke. . 8.g8 
Specific gravity of coal. . . . 1.2885 

At J ,620 feet is a bed of coal 3 feet thick. 
At 1,670 feet is a bed of coal 4 feet thick of which proxi­

mate analysis gave: 
Fixed carbon. . . 57.3 1 

V olatile matter. . 35·97 
Ash ... 3·47 
Moisture. 3.2 5 

Carbon .. 73. 17 
Hydrogen. 4.Hr 
Sulphur .. 0.60 
Moisture ... . 3. 2 5 
Ash ......... . 3-47 
Oxygen and nitrogen .. . 15.70 

Coke percentage. 60.78 
Percentage of ash in coke. . 5.71 
Specific gravity of coal. . . - . . . . . 1.3230 

These were the only beds that have been opelwd at this 
place, and no attempt was made to find the higher beds of 
the section. 

In Tom's hollow the following partial ~section was made, 
but the coal from it wc:s not analyzed, the :ll1alyses of the 
first section having sufficiently shown the nature of the coals. 
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At 1,000 feet altitude, Coal4 feet. 


\ 
Coal 3.0 " 


At 1,050 feet altitude, { Shale 0.5 " 

Coal 2.75 " 

Coal 10 inches. 


At 1,185 feet altitude, { Parting 5 feet. 

Coal 2 " 


At 1,220 " " Coal 4.1 " 

At 1,240 " " Coal 4.2 " 


Cannel shale, 
At 1,300 " " { Coal 2 feet. 
At 1,600"" Coal outcrop, not opened. 

Another partial section on White Oak creek gave the fol­
lowing on outcrops: 

At r,040 feet an outcrop. 
" 1,080 "" " 
"1,180 "I foot of coal. 
"1,190 "5 feet of coal. 

These were all the sections personally examined by me.­
In riding over the land numerous other outcrops were seen, 
but these, for want of time and from scarcity of labor at hand, 
were not opened. Those that were examined were well dis­
tributed over the land andwere sufficient to show the abund­
ance of the coal. The coal benches or terraces which serve 
t~ show the position of the coal beds, may be traced for long 
dIstances. 

In addition to the above, the following section, made on 
Sang creek, by Mr. Welch, may be quoted. 

At 850 feet . Coal river at mouth of creek. 
At 860 " . Coal 22 inches. 

Coal 5 feet. 

At 960 " Slate 2 " 
{ Coal 2 " 

Coal 4.5 " 
Coal 2 " 

At 1,080" Slate 4 " { Coal 2.6 " 

At 1,350" Coal outcrop. 


Coal 3.3 ,­
{ Cannel coal 7 inches. 

At 1,600" Coal 6 feet. 
These very imperfect sections are distributed over thc 

land in such a manner as to show that there is an abundance 
of coal above waterlevel, and the land is so situated that the 
openings, if properly made. would be self-draining. 

The coals examined on this tract all belong to what are 
known as the Middle Measures, but all the coals of the Low­
er Measures must also exist here, below the water level The 
Lower Measures beds have never been examined in this re­
gion. but they must lay within a thousand feet of the surface. 
These beds are fully equal in amount of thickness to those 
above water level. 

Taking the workable coal above the water level at only 
twenty feet, and I am convinced that it is fully double this 
in amount, and allowing one half of this for erosions and 
waste in mining, we still have on the tract 435,600 cubic feet 
per acre. This at 80 pounds to the cubic foot, amounts to 
34,848,000 pounds, or 17.424 tons per acre, which at a roy­
alty of only seven cents per ton (the royalty paid in this re­
gion varies from 10 to 25 cents per ton) would amount to 
$1,219.68 per acre. But when we take into the account the 
Lower Measures, this large sum must be doubled, for there 
is probably more coal below the ,Yater level than there is 
above it. 

In the various beds of coal in these lands there are found 

all the varieties common to this region: so that on one and 
the same lease all demands can be satisfied. It is an admit­
ted fact among the operators that the coal is better in quality 
back from the Kanawha than just at the river; this land has 
all the advantages to be derived from such distance, as it 
li.es chiefly on the main divide, between Coal and Kanawha 
rIvers. 

'.Timber. 
Nearlv all of this land is covered with timber. There 

have been some small clearings made in the creek bottoms, 
but the sides of the mountains and the heads of the streams 
are almost untouched. In my opinion the entire tract will 
yield an average of 8,000 feet, board measure, per acre, of 
salable timber, and still leave enough for all mining purposes. 
In addition to this the trimmings will yield from 40 to 50 
cords per acre of wood suitable for fuel, charcoal, &c. 

The chief trees are: 
White or yellow poplar (Liriodendron tulipifera), very fine; 

some of the coves will yield as much as 20,000 feet per acre. 
In this region poplar is more in demand than any other tim­
ber, being extensively used for house finishing, furniture. etc. 
It takes the place ofwhite pine and is always salable. There 
are but few tracts in this part of the state where there is as 
much of this timber as readily accessible as that on this land. 

Cucumber (Magnolia acuminata) and Linn or Linden 
(Tillia Americana) are put to the same uses as poplar and are 
equal in value to it. Though not as abundant as the poplar, 
there is still a large quantity of them on this land. 

There is much fine white oak there. The uses to which 
this is applied are too well known to need description. 

Chestnut is found to a considerable amount on the ridges; 
some of the trees are very large. This wood is in much de­
mand for fencing and railway ties; it is also used for furni­
ture and house finishing. and it is almost exclusively used for 
telegraph poles where it can be obtained. 

Sugar or curly maple (Acer saccharinum) is quite com­
mon on <the land; this timber is a valuable one and is used 
largely for furniture and similar purposes. 

Hickory and ash are about equal in quantity and well dis­
tribut,ed over the entire tract. They are among the most 
valuable American woods. 

White and black walnut.CJ uglans cinerea and Juglans nigra,) 
abound in the ravines. The white walnut,though of a young 
g-rowth and not very large. is abundant and of excellent qual­
ity ; under the name of butternut, it is much used in house­
finishing. 

Along the lower water courses there is much black or 
cherry birch (Betula lenta). This wood is of a rich reddish 
brmvn color; it is susceptib1e of fine polish. and is a hand­
some wood for furniture or inside finishing. 

Sycamore, or buttonwood, (Platanus occidentalis). There 
are many fine groves of tall, straight, and sound sycamores 
in the lower creek bottoms. This wood is in stcadv demand 
for tobacco boxes, as it is the favorite wood for this purpose; 
it is yearly becoming more scarce. 

Beech (Fagus ferruginea), is the most abundant timber 
on the lower portions of the tract. This timber is steadily 
coming into use for various purposes connected with mining. 
It make.;; a good mine rail, and is superior to oak for coal 
car linings. It makes most excellent charcoal, and is much 
used for making pyroligneous acid. 

Buckeye (Aesculus flava) is quite common in the same 
situations as poplar; it is now in steady demand for making 
paper pulp. and is used to some extent for the same purposes 
as poplar. 

Chestnut and Spanish oaks abound on the ridges and oc­
casionally a black oak is seen. These oaks are all valuable 
for their barks as well as for their timbers. 

http:walnut.CJ
http:1,219.68
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Black pine (Pinus rigida) is found in small quantities along 
the ridges; it is used to some extent for cross ties and for 
building purposes. 

Dogwood (Comus florida), which is much used for mak­
ing spools, is abundant and of good quality. 

There are also many fine hemlocks, (Tsuga Canadensis) in 
the ravines; these are valuable for their bark and also for 
sheathing boards, or other uses to which rough lumber can 
be applied. 

Gum (Nyssa sylvatica) and elm, (Ulmus Americana,) are 
common, these are both used for making wagon hubs. 

Fanning Lands. 

The surface of the land is generally covered with good 
soil, which, when cleared, furnishes excellent pasturage; 
much of it is too steep for cultivation, but When it can be 
cleared and plowed good corn is raised on it. 

Conclusions. 

As a whole I consider this tract as extremely valuable: 
First: from its ready accessibility. The whole of the 

Cabin creek side is now within ten miles of a railroad, its 
average distance being only about five miles. Coal river side 
is still more convenient to the projected road up Coal river 
which is chartered and for which bonds have been issued. 

Second: from the abundance of its coal and timber, both of 
which are of the best quality, and near the market, either by 
way of Cabin creek or Coal river. 

REPORT OF CAPT. WELCH. 

After as thorough an examination of the Cabin creek and 
Coal river tract of 15,532 acres of coal, timber, and grazing 
land as I could possibly make in the time given me for that 
purpose (about 20 days), I beg to submit the following as 
the result of my investigations: 

Timber. 

A very close timber count was taken on Sang creek at 
three points. A distance of r60 poles was measured down 
the creek and 40 poles across, including the creek valley and 
most of the first bench of land on either side, and a careful 
count of the following kinds of timber with the yield of each 
taken in feet board measure, viz: 

Tulip-poplar, fine yellow, .. 150,000\ Hemlock .••• , .............. 25,000 
I,inden ...••.....•• 5o,OOOiWhite Oak, large and of su­0 ••••• 

Cucumber .••••.....•••••• 40'OC>Oi perior quality .•...•••.••• 20,000 
Hickory, fine quality ..••••• 30,ooo,Rlack Walnut, good ..••.•.• 3,000 
Ash, fine quality, .•.•..••• 40,oooiSycamore. • .. ••••••..•. 25,000 

Total for 40 Acres, 

The above make an average yield of 9,575 {to board meas~ 
ure to the acre. 

Measurements of land and timber estimates were also made 
on several branches of Whi~e Oak creek with about the same 
results. 

The timber on the sides of the hills facing southeast is 
much lighter as the summits arc reached; but on the hills 
£1.cing northwest, the timber, in growth and product, is nearly 
as good as on the first and second benches, and in many in­
stances very large TUlip-poplar, Linden and Ash trees are 
found in the gaps of leading ridges, at or very near their 
summits, and on the most elevated parts of the land. 

In arriving at the foregoing estimate it will be seen that 
no account was taken of Beech, Sugar and Silver Maples, 
Buckeye, Dogwood, Black Gum, Chestnut, and Chestnut 
Oak, large quantities of each of which are found quite over 
the entire tract. 

The above estimate ofquantities is based upon the timber 
that has a fixed commercial value, though in conversations 

with Pennsylvanians connected with coal and timber opera­
tions on the property below and adjoining, I learned 
that they consider Beech the best lumber they can get for 
the bodies of coal cars, and they have commenced sawing it 
to use for that purpose; also that quite an enquiry is now 
being made for dogwood of which there are large quantities 
everywhere on this land. 

After making due allowance for defective standing timber 
and for lack in quantity on southeastern exposures, I place 
the entire timber product on the whole tract at 8,000 feet, 
board-measure, per acre,-including in my estimate only the 
trees mentioned in the foregoing -list. This will give on the 
entire tract a grand total of 124,256,000 feet oflumber. 

The timber on Sang and White Oak creeks can be taken 
to Coal river by the construction of a railway from the 
mouth of the former, for a few hundred yards, and from the 
latter by a railway 3 miles long'up from Coal river, reaching 
the finest undisturbed forest of timber that I have ever seen 
in the Virginias. ­

This timber can be safely floated down Coal river to its 
mouth and secured there by a suitable boom and dam, just 
as millions of feet have been carried down the Guyandot, for 
the past half century, to market. 

The timber on Cabin creek is now within 4 miles of the 
present terminus of the Cabin Creek & Coal River Ry., at a 
point 4 miles below this land. From that point this rail­
way can be very cheaply extended, without having to con­
struct any bridges and with very light grading, to the heart 
of this timber and coal. 

After making various estimates of the cost of constructing 
roads and of handling the timber from the stump to points 
where it can be manufactured into lumber,-say at the 
mouth of Coal river or at any point on the line of standard­
guage Cabin Creek & Coal River Ry., I have adopted the 
following as a reasonable schedule of cost and values. 

Value of lumber loaded on cars per M. b, m ..•.•.••...••'. $ I 5 
Value of standing timber, or stumpage, per M.•••.. $2 
Cost of delivering logs from stump to railway ..••••• 4 
Charges for shipping in the log, by railway .•••••.•• I 

Total. •••••..••••.••.••.••••....••.•...••. $7 

Value of lumber loaded on cars, per M...•.... , ••••..••• $15 
*Value of standing timber, or stumpage, per M ••••. $2 
Cost of delivering logs from stump to railway ..••••• 4 
Charges for shipping in the log, by railway......... I 


Cost of sawing (over the actual) ........•.•• , ...... 2 

Deduct 10 per cent for defective and unsalable .• o. 1.50 

Total cost per M. on cars .......•••••....•. $10.50 
Deduct cost from market value leaving for net 

profit on each M ••••••. 0 $4.5° 

$15 $15 

All practical lumbermen will readily concede that the given 
estimated cost of handling the timber is greatly in excess of 
the actual cost; this has been made so for the purpose 'of cov­
ering all contingencies. 

If the conclusions above arrived at are correct, alike in the 
quantity of timber and the cost of handling and sawing it, 
then the value of the timber now standing on this land, in 
the tree, is $559,152. 

I must admit that the above results as to yield of timber 
greatly exceeded my expectations and caused me to go over 
my calculations many times to prove their correctness, and 
I feel warranted in adding that the actual product will ex­
ceed my estimate. 

*NOTE. The item of $2 for value of standing timber, or stumpage, 
should not have been added to the cost by Capt, Welch, for the owner of 
the land is paid for that, therefore $248,512 should he added to the 
abo\'e $559, I 52, making the realizable value $8°7,664, 
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The Crystalline Rocks of Virginia compared 
with those of New England 

By Prof.O. H. Hitchcock,State Geologist,Hanovor, N. H. 

Read at Washington Meeting of Am. lnst. of Min. Eng. Feb. 1882. 

A brief residence in Virginia has enabled me to exam­
ine some of its crystalline strata, and a few hints, COll­
cerning their correspondence with similar rocks elsewhere, 
may be of service to those who are studying them. 

In comparing the crystallina rocks of Virginia and 
New England, we may fir~t recal] the similarity of theIr 
~eological position They constitute a. continuous belt, 
being traceable through the Highlands of New York and 
New Jersey, 80utheastern Pennsylvania, in the counties 
of Bncks, Montgomery, Philadelphia, Delaware and 
Ohester, and Maryland. Thus the Green llIountains of 
Verniont and the White mountains ot' New Hampshire 
seem to be topographically continuous with the Blue. 
Ridge and Piedmont and Midland districts of Virginia. 
This tract of country has been termed the Atlantio area 
in distinction from the Apalachian territory, whose east­
ern limit is the great Lower Sil urian limestone valley 
extending from t11e St. Lawrence and Champlain valleys 
to A labama. I 

.The Apalachian, formations were studied by the 
brothers B,ogers, forty years since, and found to 
rest unconformably upon the western flank of the Dlue 
RidQ'e, the oldest of the series adjoining the gneisses, fol­
lowed westerly by the other Paleozoic mem bers in a reg­
ular ascending order, to which numerieal designations 
were applied-Number I being the C~mbraiTl, Number 
II the Lowe: Silurian limestones, etc. In Vermont the 
same conclusion was presented in the state reportR; the 
Green mountains were said to poseess the anticlinalstrnc. 
tnre, and to underlie the quarzitcs and Iimestolles. Inas­
mnch as this Atlantic area is topographically continuous 
from the }Iiddle to tlw N ortbern States, and is uncon­
formably overlaid upon the ~vest .side by the same success­
ion of strata, the presumptIOn IS very t3trong that the 

- history of both seetions has beeu the same, and that the 
entire area is of' Eozoic age. 

Oross sect,ions, in both districts, illustrate the existence 
of gigantic ove:turns, causing the st:ata o~' the Apalach­
ian region to dIp towards the Atlant1e gneIsses. To the 
beo-irmer it would appear that the Silurian groups must 
dip beneath the crystallines, and hence many of the geol­
ogists in the beginning of the study of the stratigraphy 
of' this eastern border of the continent believed that the 
Atlantic gneisses were newer than Eozuic. Only those 
who have< worked in this crystalline region can -appreci­
ate the magnitude of the obstacles presented by the well­
oio-h universal prevalence of erroneous views, Far thirty 
ye~rs an exaggeration of the metamorphic theory spread 
like a biight over the Rtndy of the older rocks. \Ve now 
understand, both in Vermont and Virginia, that the' 
Potsdam quartzites are newer than the crystalline gneies· 
es to the east of them, both because the fragments of' the 
former have heen derived from the disintegration of the 
latter, and because the discordances of stratification, ex­
hibited at Sunderland, Vermont, and Balcony Falls, 
(James River gap of Blue Ridge) in Virginia, cannot be 

otherwise explained. Though long an opponent of this 
view, Professor Dana now accepts the doctrine of the 
greater antiquity of the Green }lountain gneisses, when 
compared with the Potsdam quartzites on their western 
flank. ­

While the sequence of the Paleozoic colum{l has been 
satisfactorily worked out in Virginia, little attention has 
been paid to the order of the crystalline series. First of 
all, it became clear that Logan's suggestion of the sepa­
ration of the Eozoic into Laurentian and Huronian was 
applicable to the east. This was admitted by H. D. 
Hogers in 1858, using the terms Hypozoic and Azoic, 
instead of the geographical terminology. 'Ve can now 
subdivide these groups still further. The proposed insti­
tution <;>f a Labrador or Norian system fails, because the 
rocks. thus distinguished, are of' eruptive origin. In New 
Hampshire we find at least four well-marked sub-divis­
ions of the older series; (1), porphyritic gneiss, (2) pro­
togene or ,.Bethlehem" gneiss, (0), ordinary or Lake 
Winnipiseogee, gneiss and (4), the Montalban. In the 
absence of detailed studies of the typical Laurentian 
areas it is impossible to know whether similar divisions 
can be recognized in them. From imperfect data we 
have concluded that the oldest, and possibly the first 
three, of the New England groups represent the Lauren­
tian of New York and Oanada. The Montalban is more 
evidently an independent system. 

The Green Mountain gneisses are related to the second 
and third of the New Hampshire series. They are re­
peated by f~lds in Southern Vermont, and overlie the 
porphyritic gneisses along the western border of New 
Hampshire, in the Oonnecticut Valley-the older system 
lying east of the newer one. The same order is perceived 
along the James River Valley, in Virginia. At Balcony 
Falls and further east, the gneisses are like those of the 
Green mountains. Where the Tobacco How mountain 
range has been cnt through by the James, the porphy­
ritic gneisses show themselves, though not abundantly. 
Between these ridges an argilliti.c schist shows itself, 
which Professor Oampbell regards as a part of the Lau­
rentian. As this kind of rOt~k has not usually shown it­
self so early, I would raise the question whether it will 
not be found to lie in a synclinal trough-possibly invert· 
ed-upon the gneisses, and to be of Huronian or Oam­

, brian age. 
This porphyritic rock is not seen in the next section of 

the Blue Ridge, that alon~ the Norfolk and Western 
Railroad, to the southwest of Lynchburg. Near the di­
viding ridge the Peaks of Otter show themselves con­
spicuously. These so closely resemble some of the New 
England eruptive ~ranite cones 'as to suggest a like com­
position and origin. Quite uear them on the railroad I 
observed a coar~e syenite, which may possibly be con­
nected witb their mass. 

The Huronian seems to occur in long narrow strips, 
enclosed by the gneisses, and possessing a complex syn­
clinal structure. Where the strata are monoclinal they 
should be regarded as an overturn synclinal. Typical 
~chists of this system, with the included minerals, are re­
peatedly described in Rogers' reports. At first it was 
thought that only the "talcose," or soft greenish hydro­
mica schist with the steatite and sepentine should be re­
ferred to this system. But later studies and comparisons 
make it necessary to add great developments of argillitic 
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quartzites and mica schist, as well as diabases and pro­
togenes to the softer schists both in New England and 
Virginia. This step will relieve the otherwise excessive 
reference to the Cambrain of many unfossiliferous ter­
ranes. In New England the softer schists are rarely 
found east of the Oonnecticut-Merrimack water-shed. A 
similar area is that which is croBsed by the Virginia Mid­
land Railroad east o( lVlanassas, and to the southwest of 
Charlottesville. The same or similar rocks are traverserl 
along the Norfolk and Western Railroad, between Lynch­
burg and Thaxton station. It is also largely developed 
east of Lynchburg, along the Richmond and Alleghany 
Railroad. 

Another rock, more suggestive of Huronian than any 
other Eozoic or Paleozoic affinities, occupies the south 
part of Montgomery county in the gold-region of Brush 
creek, skirting Pilot mountain'-the western fork of the 
Blne Ridge. The rocks are coarse protogenes, cut by 
large auriferous quartz veins. It is certainly three or 
four miles wide, with a less dip to the east than the Cam­
brain quartzite of Pilot mountain. My explorations did 
not extend far enongh to the east to explore the gneissic, 
rocks of the plateau, which are, probably, Montalban,and 
connected with the lofty Black mountains ,of Western 
North Carolina. 

Between Pilot mountain and Ohristiansburg a great 
thickness ofslates and sparry limestones is exposed, which 
correspond very closely to the Taconic system of Erpmons 
as developed in Eastern New York and Western Ver­
Ipont. They are referred to formation No. I by 'V. B. 
Rogers. 

It would seem probable that the broad Huronian belt 
between "'tVashington and Harper Ferry, on the Potomae, 
which continues southwesterly past James River, accord­
ing to Professor Fontaine, will still be seen to occupy the 
ground all the way to North Oarolina. As the Blue 
Ridge divides near Roanoke, and the branches extend 
through North CaroliJ)a into Georgia, it will be interest.. 
ing to know whether the Hnroniap accompanies the 
On.mbrian slates and quartzites. Inasmuch as copper 
and gold follow these ranges, the solution of the problem 
-:viII have important practical bearings, and will also 
show whether the Montalban is inferior to or superior 
to the Huronian. Large Laurentian areas may be looked 
fOl' in the :Midland Virginia district.­

Notes on the Geology of the Virginias. 

Extracts from the manuscript Note Books of the Virginia 
Survey of 1835-41 by Prof. vVilliam B. Rogers. 

(Continned from page 194 of Vol. III.) 

Formatioll No, IV-the Levant of the 1St. Pa. Survey Re 6 

port, the sa. Medina of the New York Survey, the lowest 
member of the Silurian (Upper Silurian of some), general 
group of formations, the one that during the progress of the 
First Pa. Survey was described in 4 subdivisions, from 
above down, i. e.: I. the Medina vVhite Sandstone; 2. The 
Medina Red Sandstone; 3. The Oneida Red Conglomerate; 
and 4. The Oneida Gray Conglomerate-is described as fol­
lows by Prof. Rogers in the manuscripts for his final report 
on Virginia geology: 

"This is a sandstone deposit 1500 feet in thickness in the 
northeast. 

It consists of brownand gray sandstone; the brown forms 
the middle and lower parts; and the gray the upper part, 
with the exception of the east corner of the great Apalachian 
belt. In the northeast portion of the state we have the fol­
lowing variety in this generally conspicuous formation.-I 
may say conspicuous because it is this that forms most ofthe 
extended mountain ranges in the Apalachian belt.-Of the 
brown v~riety there is no striking modification. But as there 
is a difference in mineralogical character it will be noticed as 
follows: 

First. A somewha t heavy bedded, dark brown sandstone 
resting upon formation No. III and measuring 300 feet in 
thickness. 

Second. A dark reddish brown sandstone in thinner beds, 
separated by a little heavy slate; this is 675 feet in thickness. 

Third. A dark brown sandstone the beds of which are 
heavier than the first variety and the materia! rather coaser ; 
thickness 325'feet. 

Fourth. This is the most conspicuous part of the formation, 
and owing to its position in the formation and the compact­
ness of its massive beds, we see most of this wherever the for­
mation is exposed. The strata of this part of the formation 
are mostly massive, compact and vitreous. They are-or 
some of them-slightly conglomeritic. This part of the for­
mation measures from 350 to 400 feet. 

In the Massanutton and the mountain ranges to the north­
west,comprising what may be termed the east corner ofthe A p­
alachians, there is a modification' which I believe is peculiar to 
this region. We have not. the thin-bedded, dark brown 
sandstone here; but instead, a somewhat heavy-bedded mot­
tled gray sandstone, variegated and composed of coarse 
sand ; th~ texture, in a large proportion, is friable; and much 
of it is compact and ribboned with blue.-These are the most 
striking peculiarities of this formation in the northeast and 
middle portions of the Apalachians. ' 

In the southwest the thickness is very much diminished, 
but the most conspicuous part of the formation here, as in the 
northeast, is a heavy band of massive gray strata, the thick­
ness of which is from one-half to two-thirds that of the same 
band in the northeast. This variety succeeds immediately to 
the heavy red slate and soft sandstone described as the upper 
part of No. III. It is r~markable for the abundance of its 
fossils. It is, as in the northeast, slightly conglomeritic in 
some beds, and the whole is much vitrified. 

Above this part of the formation are strata of brown, red, 
and variegated sandstone, much thinner than those which 
precede them. Some. of these are exceedingly hard, com­
pact, and vitreous. A heavy bed of arenaceous iron ore, 
very compact and vitrified, occurs:among these. This series, 
which is from 400 to 500 feet in thickness, is terminated by 
a band of heavy strata that are more conglomeritic than 
any below. In these much red is mingled with the gray col­
or, causing a variegated surface. In succession to these last 
follow the red ferruginous strata classed with No. V.-There 
is some reason for supposing that No. V. should have com­
menced at the superior termination of the band of heavy 
strata with which in the southwest we have commenced No. 
I V. The argument in favor of this will be referred to in the 
remarks upon formation No. V. 

In the counties of Montgomery, Wythe and Giles, No. 
IV is about 1,000 feet in thickness~measuring all the strata 
described above. From these counties as we progress south­
west we find a gradual diminution of thickness until we ar­
tive at Cumberland Gap, where it is not more than 250 or 
300 feet in thickness. In Powell mountain and in the Clinch 
mountain near the Tennessee line, I suppose it to be from 
500 to 600 feet in thickness. -' . 

In the extreme southwest, in Lee county, the gray variety 
of the formation has disappeared, or rather the strata in place 
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of that have dark brown
l 
color. The dark red and brown col­

ors prevail in Powell and Clinch mountains also. There is 
very little of the gray material even in the very f::lr southwest. 

The only fossils in this formation are fucoides, fine speci­
mens of which are generally abundant at all points of the ex­
istence of the formation 

Fonnd"tion No. V-described in final report of 1st Pa. 
Survey as Surgent below and Scalent above, and in the New 
York Survey, from No. IV up. as 5 b. Clinton, 5 c. Niagara, 
and 6. Salina-is described as follow~ by Prof. Rogers: 

"This formation consists of slabby sandstone, fissile alumin­
ous slate, calcareous slate with thin beds of impure limestone, 

""a.nd iron ore; forming, all measured, a thiciness of from 600 
to 1,000 feet. 

Immediately succeeding to the most conspicuous-the gray 
band of massive strata which terminates No. IV, are rather 
thin bedded, dark red or' deep brown coarse sandstone. These 
are of compact texture and vitreous to some extent. The 
thickness of this member of the deposit varies from 150 to 
250 fe~t. In it is a thin band ofseveral strata remarkable for 
its ferriferotls character, and for the persistency of this 
feature The thickness of this is generally about 20· feet, it 
has the compact and vitreous character in a higher degree 
than the associated beds. 

Succeeding is a dark and pale green slate, varying in min­
eralogical characters-sometimes a heavy and at others a fiss­
ile slate, and not unfrequently calcareous with thin beds of 
limestone. The superior portion of this variety of the forma­
tion generally contains a good deal of dark red coloring mat­
ter. This division of the formation is sometimes terminated 
by a thin band of brown sandstone; when this is not present 
the slate is heavier and coaser. In this part of the forma­
tion occurs excellent iron ore, a valuable characteristic. We 
will set this division down as about 250 feet in thickness. 

The upper part of the formation consists of slate and thin 
beds of sandstone, and sometimes we have thin beds of lime­
stone. Dark red coloring generally prevails here. particu­
larly in the northeast part of the state; farther southwest it is 
not so characteristic, and sometimes the red coloring is al· 
most entirely absent. This division is mostly terminated by 
coarse material in the shape of thin beds of sandstone, which 
are remarkable for their fuciodal surface. A little fissile 
calcareous slate generally succeeds to these beds before we 
arrive upon the limestone beds of the superior formation. It 
rarely occurs, although it is sometimes the case, that the ter­
minating band of ribbed fucoidal sandstone is not present 
or so poorly presented as to almost escape notice.-In the 
middle portion of the Apalachian teelt this terminating band 
of sandstone becomes largely developed into comparatively 
heavy beds of brown and gray sandstone,-at least such is 
the character of the rocks immediately below No. VI. From 
this part one would seem to be justified in the opinion that 
what we have described as the upper part of No. IV in the 
southwest is in truth a superior member of No. V. The band 
of compact arenaceous iron ore with its associated dark red 
beds,-and· more than all the existence, in this position, of 
those unique tubulitic strata, which I had forgotton to de­
scribe as a characteristic of this formation, strengthens this 
view very much. 

These tubulitic strata are generally brown or variegated. 
and present the appearance of having been pierced with 
large holes, at right angles to their surface, which were filled 
with sand which has become more compact and irresistible 
than the parent or containing rock; these are made con­
spicuous by projecting beyond the surface. These cylindric 
heads projc~ting beyond the surface vary from t to one 
inch in diameter. They can be traced by a fracture to the 
opposite side of the containing structure; but their outline 

becomes very indistinct, so intimately are they incorporated 
with the mass. Their great numbers render these curiolIs 
appearances still more remarkable; they are almost as thick 
as they can well exist and be distinct and separate. 

In the counties of Montgomery, Wythe and Giles there 
is but an inconsiderable thickness of rock \V hich has general­
ly been considered as comprising all belonging to this forma­
tion. This consists (f beds having a dark red color, which 
are ~labby and composed of coarse sand. They have a very 
close resemblance to that division in this formation which has 
been described as occurring immediately above No. IV. 
There is a stratum highly ferriferous in them too, which in­
creases the resemblance. But associated with this thin band 
of red rock, we not unfrequentlyare presented with excel­
lent hematitic iron (we. I have never measured this band, 
but am of opinion that it is considerably below 200 feet in 
thickness. 

In the extreme southwest we have the deposits Nos. IV 
and V resolved into their original line of separation. We 
must there commence with No. V, immediately above the 
heavy gray band of No. IV; for all above are of a dark red 
or brown color except the slate, which has a good deal of red 
coloring matter. The formation in this district contains a 
very rich bed' of irOIl ore, remarkable for its fossiliferous 
character. The formation in this part of the Apalachians will 
probably measure 250 to 300 feet. 

The fossils in this formation are mostly associated with the 
iron'ore; in connection with this they are frequentlyabund­
ant in quantity but not in variety. 

U.8. Geologir,al 8Ulvey of the Virginias.-In response to 
a letter of inquiry from Senators Davis and Camden of West 
Virginia, Major Powell, Director of the U. S. Geological 
Survey, made the following reply.-\f\That he says about the 
survey of West Virginia applies equaIly to Virginia, espe­
cially to ils Blue Ridge, Valley and Apalachian divisions, 
for this survey will, of necessity, be conducted simultaneous­
ly and connectedly over both states, as has been heretofore 
stated in 71ze Virgltll:J.S in giving and approving Maj. 
Powell's proposed plan of operations. 

DEPARTMENT OF THE INTERlqR, 
UNITED STATES GEOLOGICAL SURVEY. 

Washington, D. C., Jan. 9, 1883. . 
GENTLEMEN :-1 have the honor to acknowledge the re~ 

ceipt of your letter of January 5th, rdating to the ex~en~i~m 
of the geological survey over the state of \Vest Vlrg1l11a, 
and to reply thereto as follows: 

The present and prospective importance of the mining in­
dustries of West Virginia is fully recognized, and already 
plans have been made for a geological survey so thorough 
as to properly delineate the great mineral wealth of that re­
gion. A geological survey must be preceded by a topo­
graphic survey in order that the geological structure of the 
country may be appropriately represented, and the initiatory 
work of the topographic survey has already been commenced 
in the establishment of certain 'geodetic points and the com­
pilation of the railroad and river surveys of the state.-It is 
proposed to push the work in the field with all possible 
vigor during the coming season, and to continue the survey, 
topographic and geological, until an atla.s of.West Virgin~a 
shall be constructed accurately representmg" Its geographiC 
features geologic structure and mineral wealth. The atlas 
will be accompanied by descriptive reports. I am glad to 
be able to respond to your letter in this manner, appreciating 
as I do the deep interest and efficient part you have taken 
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in the extension of the geological sunrey over the Southern 
Apalachian region. You express a wish forme to take charge, 
in person, of the field parties making the surveys in West 
V irginia. This [ hope to do. ~ 

Thanking you for the confidence implied in your request, 
I remain, very respectfully, " 

Your obedient servant, 
]. W. POWELL, Director. 

To ~lessrs. H. G. Davis and]. N. Camden, 
U. S. Senate, Washington City. 

In giving publicity to the above Senator Davis, among 
other things, wrote as follows, making a good and sensible 
profession : 

This is of great importance to our state It will save us 
the expense that would attend an effort of the state to make 
such a survey, and besides it will be far more important, as 
the men who have charge of the National surveys are better 
qualified to discharge such duties than any !!len we could 
afford, as a state, to employ, and their report will have weight 
abroad as well as at home, because it will be national and 
not local. 

It is believed a good, careful and complete geological sur­
vey of Virginia and West Virginia will show more mineral 
resources than all Europe. I feel sure this great country of 
ours, especially the Virginias has a great future; information, 

, enterprise, and capital are essential to development and pros· 
perity. A country or state, like a corporation, a firm, or an 
individual, to prosper must be progressive. I would respect 
and protect with equal care state and national governments. 
I cannot believe with some Democrats in extreme state 
rights, nor can I follow many Republicans in centering near­
1y all power in the national government. I am for letting 
the dead issues rest and for cnltivating the living ones. I 
favor a fair, just, and living tariff, that will protect equally the 
people and manufacturing interests. I am for an effort to 
regain our ocean carrying trade; we formerly had 75, now 
17 per cent. I am for a proper .degree of economy in all 
expenditures of public money and for progress and prosper­
ity of our entire country and people. I would encourage 
and foster education, and do whatever else will make our 
whole people and country intelligent, prosperous, rich, hap­
py and great. 

The SOstpstone beds on the land of O. A. Peerman, 4 
miles from Otter station of V R. Midland RR.. Campbell 
connty, Va., are now beillg worked by the Va..Mining 
and Mf~. Co., 01' Alexandria, Va. This soapstone quarry 
has teen worked for over 40 yearo fur use in its vicinity, 
alld from thn or'illion elltertained of it from this use it is 
believed to be equal to that obtained frolll New England 
or from any other part of this country. We are pleas­
ed Jo hear from Snpt. H. T. Douglas, of this company, 
that these beds will be worked extetBively, and that this 
Virginia soapstone will be shipped by the Va. Midland 
HR. to Alexandria, and there sawn into the shapes in de­
ll1a:ld a!ld 'sent to the New York, Philadelphia and 
other markets. 

Ochre -"deposits have been opened by the VirgInia M. & 
Mfg. Co., of' Alexandria, Va., on -the \V m. Merica land, a 
short d:stance below the Furnace No. 2 ~tation of the Shen­
andoah Valley RR. from Milnes to the Fox Mountain iron 
ore b~d.; of the Shenandoah Iron, &c, Co. The3e ochre 
beds al'e cut by Naked cl'eek, the line between Pag~ and 
Hockingham conn ties, Va.; they are the ochres of the 
Potsdam, formation No. I, anq. in the same range as those 

of the Oxford 00., near Marksville, about 10 miles north­
eastward from these on the flank of the Western Blue 
Ridge. There are two varieties of the Merica ochre, a 
yellow and an orange. It is proposed to ship these ochres 
to Alexandria, via the Shenandoah Var. and Va. Mid. 
railways, there to be ground and prepared for market. 

Immigration to U. S. in 1882.-Hon. Jos. Nimmo 
Jr., Chief of Bureau of' Statistics" reports that 712,542 
immigrants came to the U. S. in 1882; of these Gern:a­
ny furnished 229,996, England and 'Vales 77,725, Ireland 
69,461, Scotland 16.169, Italy 29,317, Norway 26,185, 
Sweden 58,742,. Dominion of Canada 83,071 and Austria 
12,301. New York city recei ved over half of the whole 
number; Baltimore was 4th in numbers received, 36,678 
landing there. 

A Year's Tonnage of Ricbmond & Alleghany RR.-Gen­
era! freight agent B. S. Barbour furnishes ,Tile Vr:rginias 
the'data for the following statements of the traffic of R. & A. 
RR. for the 12 months ending Oct. 30, 1882.-We are sorry 
the statement does not give the origin and destination of the 
articles. so we could know where developments are being 
made :llld for what purpose. 

1. 	Afelals and Minerals, in tOllS: 


East. West. Tota1. 


Pig iron .••..•..••••.•..•..••• 2,897 1,145 4,042 

Coal ...•.•.••••• ...... ....... 18,041 3,575 21,616 
Salt ..... ....... ........ 39 1,257 1,296 

Stone .••...•••.••••• .... .... 14,375 6,863 21,238 

Iron ore .••..••••••••.••.••••• 6,627 20,604 27,231 

Totals .•••••.• '.••• ..... 41,979 33,444 75,423 

In, addition to the above 5,724 barrels of cement were 
moved -4,28 [ east and 1,443 west; and 50,740 barrels of 
lime,-4S,7[3 east and ~,027 west. The cement was proba­
bly from the works of Messrs Locher at Balcony Falls :md 
much of the lime from Indian -Rock. The stone included 
the Buckingham slates which reach markets by this road. 

2. Liz!e s!ock: 82 car-loads moved,-77 east and 5 west. 
3. Fort'S! products: 854 car-loads of bark,-678 east and 

176 west; 2,185 car-loads of lumber,-I,546 east and 639 
west; and 2,966,5°2 pounds of sumac. 

4. lIlamtjactured artic_s: 2,°32 barrels of whiskey,-243 
east and 1,789 west; 29,723 barrels offlour,-15,8S8 east and 
13,865 west; and 131,77 I pounds of manufactured tobacco,-­
23,653 east and 108, 1I8 west. 

S. Products of farms, in pounds: 
East. \Vest. 

\",e::rf t?bacco .•••....•.•••••••.•. 6,557,7 21 404,434 
\Vheat...... .••..•. .•.. •.. . 12,036,060 660,058 

Corn.....•••••........•..••.•.. 7,895, 21 9 3.491,329 
Oats ...•••.••..••••..••••••.••. 891,082 724, 164 
Rye .•••.•.•••••.•••••••••.••••• 15,665 19,262 

Forage ..••••.....•..•.••••••... 3,665,273 2,252,694 
Dl ied fruits .......•.....••..•••. 152,101 15,016 

Bacon .••.••..•••••.••..••••.••. 3,675,955 2,399, 189 

Butter. • • •• • . • • •• .• • . • • •• • . . . . . . 13,745 3,753 
Eggs...... ...... .. ............ 64,288 5,569 

These are all good showings, indicative of a prospering 
traffic business and of a productive condition of the country 
traversed. 
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Oomments on above Section by Prof. I. O. lVhite. 
MAJ. JED H OTOHKISS : 

:My dear Sir:-The geological section at Wheeling, 
W . Va., taken by Messrs. Briggs & Townsend under the 
direction of the late Prof. W m. B. Hogel's, and sent to 
me by you for classification and comment. is· herewith 
retnrned, together with a few remarks on the same. 

The value of this section is very great, for it was evi­
dently made with great accuracy by means of. the tpirit 
level, at a period fl.O early in ~he history of the city that 
the complete exposure of the rocks was then' obtainable. 
Much of the section, plainly visible at that time, is prob· 
ably now hidden from sight by vast beaps of' rnhbish­
cinder and slago-the waste products of 'Vheeling's famous 
industries. Throngh this splendid section, however, 
made by men who had been trained to habits of accuracy 
and keen observation nnder their immortal Chief~ Prot: 
Rogers, the rocks of Wheeling's hills, thongh covered 
from view in some portions, stand out before the eye of 
the geologist with a boldne~s equaled only by the bluffs 
that surround that busy city.. 

Tlte 7' 4" coal bed, No. 39, in the lower portion of the 
section. is the famous Pitt86nrg vein,and the basal memo 
bel' of Prof. Rogers' No. XV, or the Upper Ooal rneas­
1.tres of other authors. It is the same bed that extends 
along the l\10nongahela river from its month nearly to 
its source, and from which the heavily laden coal boats 
that so often float past Wheeling's doors are filled. From 
this same bed in Fayette and Westmoreland conn ties, 
Penn., the Connellsville coke is made. The Fairmont, 
Newburg, Piedmont, Elk Garden, Lonaconing and Frost­
burg mines are all principally in this bed. It is to this 
one member of the section that Wheeling owes, her 
world ...wide fame as the Nail city; had it been absent 
from the section, the manufactories that have rendered 

. her the metropolis of our state, would have been unknown 
within her limits. . 

The ll"dstone coal is represented by the 1 foot of "poor 
coal" in No. 34, at 57' above the Pittsburg bed. It seems 
to be quite irregular and uncertain in the vicinity of 
Wheeling, but on the opposite side of the ri ver, in Ohio, 
it has occasionally been m!ned, and is known as the 
"Jumping 4' seam" from its irregular thickness, (Steven­
son). In :Monongolia county the Redstone coal is 4'·5' 
thick, quite good, and 40' above the Pittsburg seam. 

The Sewickly coal i~ represented by No. 31 at 85' above 
the Pittsburg, only l' thick and very poor coal too. In 
Monongolia county this bed is 5'-6' thick. and one of the 
finest grate coals in the state. It is found there at 90'-100' 
above the Pittsburg- coal . 
. The 2' 6" coal, No.7 of the section, has been identified 

by Dr. Jno. J. Stevenson, Prof. of Geology in the U ni­
versity of N. Y., as the Waynesbu,;'g coal of the Penna. 
series, and accepting it as snch, this would be the highest 
beu of the Upper Coal measures, No. XV. The only 
rea~on for casting any doubt Oll the correctness of this 
identification is the fact that No.7 comes only 250' above 
the Pittsburg bed, while the Waynesburg coal, all along 
the ~1onongahela, comes 360' above that seam, and in this 
Wheeling section a coal, No.2, is found at exactly the 
same horizon (360' above No. 39). This of itself is suffi­

Geological Section at Wheeling, W. Va.--·Amon~ 
the papers of the late Prof. W m. B Rogers we find the 
following geological section of Ohio River hills, at Wheel­
ing, W. Va., made hy Mr. Briggs and Mr. Townsend. 
The section is delicately drawn; its contents are thns 
given, from the surface downward: 
No. 

1. Limestone and sandstone covered with soil. 
2 Coat .... ... ... ... . 
3. Fire-clay. . . . . . . . . . . . . . 
4. Shale and limestone covered wlth soil. 
5. Sandstone. .. . . .• 
6. Alternate beds of shale and limestone 
7. Coal. ... . . ... . .. 
8. Fire clay. . . . . . . . . . . . . . 
9. Limestone and dove colored shale.. 

10. Calcareous shale (lower part limestone layers). 
II. Argillaceous shale. .. .., . . . . . .. 
12. Pure limestone. . . . . . . ~ ... . . .. 
J 3. Unknown (Upper part argillaceous rock). .. 
14. Compact gray limestone (The purest in the hill) 
15. Calcareous and argillaceous shale 
16. Olive sandstone (Making excellent whetstones) 
17. Yellow argillaceous limestone. . 
18. Ash colored and blue limestone. • . . 
19. Slaty sandstone. . . . . . ... . 
20. Yellow argillaceous limestone . 
21. Compact gray limestone 
22. Yellow marly limestone. . . . . 
23. Compact limestone. . . . . ... 
24. Olive green sIJale. . . . . ... 
25. Bluish marly limestone. . . . . 
26. Blue and dark colored limestone. 
27. Bluish limestone . . 
28. Brecciated limestone. . . . 
29. Bluish limestone 
30 • Alum slate, micaceous. . 
31. Coal, poor, and shale 

. . . . .. 

. . . . 

Ft. 	 In. 

. I 10 7 
3 
I 

62 8 
25 7 
18 7 

2 6 
3 6 
8.... 

21 5 
3 
2 I 

6 8 
0 9 
7 7 
7 

12 

4 2 
I 7 
5 
2 7 

I I 8 
4 2 
3 10 

21 

I 6 
I 2 

0 10 

2 ; 

9 

32. Blue limestone (Briggs made 2 beds of shale 8' 
.and 7') .. .............. 13 4 


33. Slaty micaceous sandstone. . . . . . . .. 8 
34. Bituminous 	 shale with I' of poor coal (Fern 

im pressions) ........ ....... 6 9 
35. Magnesian limestone (Dwindling to about 4' at 

Brownsville) ........ ...•• 13 
36. Shale containing a little lime. . 	 0 3 
37. Main bed oflimestone. . . . . . . . . . . 40 
38. Impure fire-clay. . . . . . . . . . . . .. 4 

Coal. . . . . .. ...•.. I' O"}
39. { Shale.............. I' 0" 7 4 


. Coal . ". •.•..••. 5' 4" 
40 • FIre-clay. . . • . . . . . . . . 3 
41. Shale with nodules oflimestone. - 5 
42. Shale, bluish, sandy ..... 16 
43. Main building .sandstone. . . .. .... 26 

(Bluish clay (shale) micaceous. . . . . . I 
r Reddish brown shale, hard calcareous, F er- l 

44. 	 -{ r':lginous nodules.. .. • • • . . . I 17 
I BlUIsh, slaty clay; fern leaves. . . . . . I 
l Bluish, slaty calcareous sandstone. . . . J 

45. Hard gray lilnestone, sub-crystalline, a few or­
ganic remains _... '. . (?) 

~ Variegated calcareous shales, purple, red,} 
46. ~ green and yellow. . .. .... 68 4 

\.. Light olive green shale to bed ofOhio river 
At Freeport, Ohio, 130' (?) under the level of the Ohio cient to raise a doubt, and when it is added that a coal 

is a 4' bed of fossiliferous limestone. bed, the Uniontown, occurs in Fayette and Washington 
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connties, at 90'-100' below the Waynesburg bed (or about 
the same distance that No.7 is below No.2), the doubt 
is not lessened, to say the least. 

On the other hand it is wel] known, as Prof. ~teven­
son was the first to demonstrate, that the intervals be­
tween the important coal beds, both of the Upper aud 

. Lower series, decrease regularly westward when followed 
into Ohio, and this fact would favor the correctness of 
his identification; but the exact coincidence of No.2 in 
elevation above the Pittsburg bed with that of the 
Wayne~burg further east, is sufficient cause for doubt 
until some one can trace the Waynesbnrg bed and its 
associated rocks from their ontcrop near the Pa. line, on 
the vVashington 00. l3r. of the B & O. RR., westward to 
the Wheeling hills, and thus prove, beyond question, 
which of these beds (No.7 or No.2) is the representative 
of the TVaynesb urg coat. 
. Should it prove to be No.7, then all the beds above 
(221 feet) would helon~ to the Permian:No. XVI, but 
if No. 2 should be the JVa!Jne8hurq, then would the base 
of the Permian beds be~in' with No. 1 of the section.­
Hence with our present knowledge the section may be 
classified as follows: 

Barrens (XIV), Nos. 40 46 . . 135' 4" 
Nos. 7-39 259' 8" (~) 

Upper coal measures (XV), or
{ Nos. 239 375' 6" U) 

Nos, 1-6 221' 5" (~) 
Perm1'an (XVI), . . . . . or

{ No.1. 	 . 110' 7" (~) 

Total height of section 616' 5" 
Yours very truly, 

W. 	Va. University, 1. O. White. 
Jan. 6. 1883. 

Norfolk & Western RR.-The gross earnings of' this 
road during the year 1882 were $2,429,740,-a gain of 
$160,452 over those of1881; the expenses were ~1,322,577, 
an increase of $166.144 over thof:e for 1881; leaVing the 
net earning $1,107,163, or $3,692 less than they were in 
188!. 

At the recent annual meetin~ of the stockholders of 
this railway, held at N oriolk, the following officers for 
1883 were chosen: George F. Tyler. president; F. J. 
Kim bali, first vice-president; Henry Fink, second vice­
preeident; W m. G. 1\1 acdowell, treasurer ~ O. R. W. 
Armes, secretary ;'E. E. Portlock, auditor; )V. J. Robert· 
son, general counsel ; Joseph I. Doran, solicitor; J olm 
W. Brock, assistant solicitor; and Clarence H. Clarkl', 
Gporge F. Tyler, F. J. Kimball, Edward A. Rollins, 
John O. Bnllitt, James A. Scott, William B. Isham, 
George C. Olarke, R. B. Minturn, Upton L, Boyce, John 
B. Whitehead, J. Arthnr Johnson, itnd Oharles Hacker, 
directors. Authorjty was given the directors to unite 
with other roads in making an extension of its lines to 
the northwest,-which means that the New River branch 
may be extended from Flat-top (Pocahontas) down Dig 
Sandy riyer to a conneetion with the Chattaroi RR. 

The New River branch of this rail way was opened to 
husiness from New River station of N. & W. to ,Veno­
nah, the station for Pearisburg, a distance of 28 miles, on 
the 22nd instant. 

A construction and wrecking boat is Olle of the 
wants of the Great Kanawha. Capt. E. H. Ruffner of the 
U. S. Engineers, in a letter to Th,! Tribune S8JS : 

rn my opinion there is a fie1d for the employment on 
the river of a construction and wrecking boat. A well­
made fiat, say 25x60 feet, with gunwales stripped by a 
low truss, to stand the down ward thrust of the legs of a 
stiff derrick at one end; equipped with a small hoisting 
engine so as to apply power to the derrick or to a pile 
drivl'r, or to capstans which should be at either end of 
,the boat, would answer the purpose admirably, and 
would not be expensive. To make the apparatns com­
plete, there should be also at least one pump which could 
be attached, if needed;. and of course if there were a 
diving suit belonging to the establishment the value of 
the whole would be much increased. The last item is 
expensive and needs care, and it is not often calied for, 
but when it is wanted is very much wanted. Such a boat 
eould be made use of in the building of all constructions 
in water, and ,would he of great help in all cases of wreck 
and of badly leaking boats. For $2,500 I should think 
such a boat could be put up complete, provided some 
suitable second-hand machinery could be got, and could 
be easily towed from place to place by the smallest boats 
operating on the river. 

The Weight of a Cord of Oak Wood, ofstandard average, 
has been fixed by the Quartermaster General of U. S. Army, 
after careful study and consultation of different authorities, at 
3,195 pounds. 

Rules for burning Coke.-A recent report on coke 
and its value, concludes as follows: let. The size of coke 
used should be a size smaller than that of anthracite for 
the same purpose. 2d. Fires should be made deep and 
broaei, and after col{e catches all drafts should be checked 
(at night entirely, in most case~.) Oare must alw~Js be 
taken to keep the supply of coke Iarg<1' as fire win not be 
held except in deep Ladies of coke. 3d. The ashes from 
coke are a white powder, and free from clinker~, those 

I from coke should contain no slate or waste. 

Physical science, in the upinion of Renan as ex­
pressed ill his autobiography, will be thl) principal stndy 
of m'ankind a century hence, and the historical Eciencl's 
will be thrust into the backf!rOllDd. Themore mrn know 
of nature the more they find that they do not know, and 
the search after these unknown truths will be more at­
tracti vc than any other study. 

Kaolin for porcelain making must he very pure 
and c8pecially free from irou, as the smallest particles of 
that stain the white of the wares made, hence deposits of 
~enlline porcelain clay are rare, for most clays are staineei 
by iron. Hecently electricity has been sl1cce~~fnlly em­
ployed in puri(ying such clays, the liquid paste beiIlg 
brought in:ccntact with the poles of powerfnl electro­
magnets that attract the ferruginous particles to tlJem­
selves and Su cleanse the clay. 

Ship-building has been revivf'd at Yorktown. Va., a 
3-masted (',enter-board schooner 122 ft. long, 34 ft. beam 
and 11 ft. deep having been completed and recently 
1aunched there. Its cost was $30,000, one-fourth le~s 
than it ('on ld have bp~n built for in New Y0rk.-A sim­
ilar vessel is being made at 'Vest Point. 
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Errata -The word "January" was omitted between "dur­
ing" and" 1883" in the heading of the last article on page 
25. In the same article the figure "7" is to be supplied to 
tons of "New River, &c." moved in Jan., 1883, making the 
quantity 31,237·-0npage 30 the word "tulipifira" should be 
tlllip~fera. 

The Index and Title-page to Tlte Virginias for 1882 will be 
sent to all subscribers with the next (March) number. 

The Mutual Life Insurance Co. of New York, presents in 
our advertising columns its annual statement. This great 
institution now has assets amounting to $97,961,317,72 and 
a surplus of over $ I 2,000,000. It paid on policies last year 
$( 2.843,835, a considerable portion of which sum went di­
l'ectly to widows or orphans, in many instances redeeming 
homes from absolute desolation. The Mutual Life Ins. Co. 
differs f'om other Life Co's. in that it never encourages spec­
ulation in insurance; never solicits the insured to take a 
larger policy than he can afford to carry. It has materially 
reduced its premium rates and in every feature ofliberality and 
safety it stands without a par in this or any other country. 
The report will well repay perusal. 

Lead Ore.-A correspondent asks if lead ore in paying 
quantity has ever been found in formations V. or VI. in Va. 
or \V. Va -\Ve have never seen or heard that it has. If 
any of our readers knows 'of any deposits in these forma­
tions we hope to be informed of them. 

Wise county, Va., Coke.-The "Bristol News" states that 
Supt. Oliphant, of the S. Atlantic & Ohio RR., recently 
shipped some coal from the 8-ft. bed near Stone Gap, Wise 
county, to Connellsville, Pa., where it was coked, and that by 
analysis the coke made from it contained 2 to 3 per cent 
more carbon and less ash than that made from Connellsville 
coal. 

The Cost of Making Pig Iron in the South.-The Balti­
more Manufacturers' Record of March I, under the heading 
of "How Much Does it Cost to Make Pig Iron in the South," 
comments as follows: 

The question of the cost of making pig iron in the South is 
being very generally discussed by the press, and it seems to 
be almost everywhere admitted that the cost is so much 
lower than in other sections of the country as to make the 
gradual movement of the iron-making centre from the North 
to the South an absolute certainty. But how much lower 
this cost is, there seems to be some difficulty in finding out. 
Some of the iron makers of Birmingham, Ala., claim that the 
difference is comparatively so small as to be fully counter­
balanced by the greater distance from the consuming mar­
kets, and the consequent higher freights paid. According, 
however, to the "Review," of Roanoke, Va., this is not the 
case in that section of Virginia at least, whatever may be true 
elsewhere, The "Review" says: "Parties owning mines can 
put ore down at the furnace for $ r. 7 5 per ton; it requires two 
and one-eight tons of ore to make one ton of pig iron. Thus: 

Two and one-eight tons at $1.75 per ton ••••••••• , ••••••$3.75 
Sufficient limestone for fluxing ........................ 1.00 
Lahor and stores••.•.•••••..••••••••••••.•••.•••••.. 2.uo 
Coke .••.•••••••••.•..•..••••••••••••••.•••••.•••.• 3.75 

Total cost of pig iron per ton ........................ 10.50 


Estimating the value of the plant at $400 000, and allow­
ing seven weeks in the year for stoppages, the product 
would be 24,300 tons of pig iron per annum. The freight to 
Philadelphia by rail; three dollars per ton, and the commis­
sion for handling is fifty cents, making three dollars and fif­
ty cents, which, added to the cost of manufacturing at Ro· 
anoke, would make it cost the man~lfacturer only $I4.00 
shipped to Philadelphia, where the lowest iron is quoted at 
$20.50 per ton, and the average price is $23 per ton. This 
gives to the iron manufacturers of Roanoke a clear profit of 
from $6.50 to $9.00 per ton; or to each $400,000 plant a prof­

. it Of$219,510 per annum, which is fifty-five per cent on the 
capital invested. 

These figures, says the editor of that paper, are not mere 
theoretical suppositions, but are carefully compiled estimates 
substantiated .by Mr. William Tait, a gentleman of long ex­
perience in the iron business, both in this country and in Eu­
repe; and while the cost of the coke is put down at $3.75, 
yet it can be had at $3 per ton. 

Danville & New River RR.-Contracts have been made 
that wil1 insure the completion of the extension of this road 
from Martinsville, its present terminus, to Patrick C. H. dur­
ing this year.-Maj. W. T. Sutherlin, President ()[ the rail­
way company, has purcha,sed the rails for this extension. 

The Chesapeake & Ohio Refrigerator Line, as 
we learn from "The State," is having 3UO cars built to run 
over the O. & O. Bj'Btem of rail ways, now extending east 
and west from the Atlantic to the Pacific and southward 
to the GuH~ for the transportation of perishable goods,­
meats, fruits, vegetables, wines, etc,-by fast trains. One' 
of these cars, now in Richmond, weighs 32,000 Ibs and 
cost Sl,lOO.-M. S. Foot is the Richmond agent. 

http:Davis.3I
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'The Signal Weather'Servic8'has been of incalculable value 
to this country. Its forecasts of the weather have been re-: 
inarkably accurate, as the writer well knows from a constant 
study of t~e weather ~aps, from their first appearance, and a 
careful notmg of the sImultaneous local conditions' therefore 
we are surprised to see so many papers quote fre~ly from a 
recent speech by a Pa. Congr~ssman abusing this service·and 
its work. ,His .statements show on their face that he knows 
but little concerning the work of this bureau and still less 
about meteorology in general. We can only call attention to 
one of his argumerits. He says, "England contents herself 
~vith a moderate weather service" though she has a grand 
navy and vast commerce, etc. He does not seem to know 
that England cannot possibly have a weather service of much 
value. because of her insular character and position towards 
the ocean from which the "weather" comes. We can and do 
have hours and even days notice of the approach of storms 
from the westward. EngJand only knows of westward storms 
when they burst upon her shores and strew them with 
wrecks. She would pay ten times the cost of such a' service 
as ours if she could have it.-The silliness ofthis man reaches 
a climax when he suggests that the "Western Union" will 
run the weather service for $200,000 a year! No doubt it 
would be glad to do so-and run it in its own interests. 

All that the present' organization needs is more means to 
enable it to add stations necessary to give completeness' to 
its observations. It has done and is doing well a vast amount 
of good work, and we hope our ,Virginia editors will help to 
b~ild it up :r<l:ther ·than. ai? in destroying it. We kn?w they 
w~ll ?~ for" It If t,hey ~vlll. I.nform themselves concernmg it.­
VIrgmIa,and West Vlrgmm would be gr~at1y benefited by 
having ten additional stations; it is not the fault of the bu­
reau that they are not .in operation now. 

. The ~iberty and Columbia Manufacturing Co. is the name 
of the new organization that has become the purchaser of 
the Liberty and Columbia furnaces and estates in Shenan­
doah county, Va., for the sum of $250,000. One of the 
principal parties in this purchase is Mr. Samuel G. Merrick, 
of Philadelphia. It is understood that Mr. Jacob Wissler 
goes into the new concern as superintendent.-About 3,000 
'tons of charcoal pig, the product of these furnaces, is now 
piled up at Edinburg and Woodstock stations of the Valley 
.branch of B. & O. RR. 

This company, as a matter of necessity, must at once con· 
,nect its ore beds and furnaces by a branch railway to a 
junction with either the Baltimore & Ohio or with the Vir­
ginia Midland. Viewed from a business stand-point, it seems 
to us that the sensible thing for it to do is to construct an iron­
belt railway from Liberty furnace northeast, by way of Van 
Buren furnace and the valley of Cedar creek to both of the 
above named great railway systems, at ornear Strasburg, and 
so not only secure to itself the transportation ofa longitudinally 
traversed belt of iron ore from 20 to 30 miles long, but also a 
healthy competition to markets by haying a connection with 
each of these railways, There is no reason why this should 
not form a part of the line of the projected Coal & Iron RR. 
that was so fully treated of in our May, 1882, number. 

Quinnimont Furnace, and its coal lands, coke \vorks, etc., 
on Chesapeake & Ohio Ry" Fayette county, \V. Va., was 
sold Jan. 2,,1883, for $150,000 It was purchased by Ex. 
Gov. J. F. Hartranft, of Philadelphia, Pa., for the first mort­
gage bond-holders of the Pa. and Va. Iron and Steel Co.­
No change takes place in consequence of the sale; Maj. J. 
F. Lewis continues as manager; the furnace remains in blast, " 
doing good work., , 

B~ue copies o~ .draw~ngs may be altered, says Prof. C. 
WhItaker, by wntmg on the blue ground with an ink made 
of ~um arabic and bicarbonate of soda. He also says that 
cople~ for shop t,lse should be varnished with a solution of 
white shellac in alcohol.- Cotton, Wool & Iron. 

The Ensign Manufacturing Oompany, Hunting~ 
to~, W. Va., has fired up its new cupolas and has put 
a force of molders in its new fonndrv. These addi­
tions more than double the foundl'Y capacity of these 
wo~ks. They are now shipping about 45 new cars to 
theIr cnstomers every week.-Argu8. 

"The Virginias -Among the many magazines issued, the 
~ulk are passed over with a momentary satisfaction, and that 
IS all. Those which are of a permanently-interesting charac­
ter are re~ a,nd far ~etween.-7,lte Virginias (Old Virginia and 
new Ylrg111Ia,) edIted by Maj. Jed. Hotchkiss, of Staunton, 
Va., IS one of the substantial serials. It is devoted wholly to 
the development of the industries of these states. It seems 
that no, one who has either direct or indirect interests in the 
two Virginias, but will profit by reading it."-"The Garden­
er's Monthly," Philadelphia, Pa., for March, 1883. 

Dr. Henry Frmhling, of Richmond, Va., has made an en­
gagement to do the chemical work of the Iron & Steel As­
so.ciation of Virginia, for the present at his laboratory, in 
RIchmond, but we"suppose he will eventually locate at Victoria 
furnace. He continues as chemist to tlie R.& A., R. & D .. C.& 
O~, and S.V. railways -It will be a good thing for Victoria fur-' 
nace and for the Virginias to have such an analyst as Dr. 
F. constantly occupied in chemical work on our ores coals 
~tc. His labor<l;tory, at ~he corn~r of 12th and Cary ~treets:­
IS probably the best eqmpped pnvate one south of Philadel­
phia 

Norfolk & Western R. R. -A circular "of 2d inst., from 
!reasure~ W m, G. Macdowell, informs us that the gross earn­
mgs of thIS road for January, 1883, were $200,487; expenses 
$122,603, and the net earnings $77,884.- being an increase of 
$9,841, as compared with the corresponding period of last 
year. 

At a recent meeting 'of the board of directors of this com­
pany in Philadelphia, it was decided to be inexpedient at 
pres~nt to declare a dividend, the company having need of 
conSIderable money to complete its betterments and im­
pnwements, and to provide additional rolling stock. 

A New I?aily Train has been put_on the Ches. & Ohio Ry. 
between RIchmond and Newport News and Old Point Com­
fort, one that will make connections North and West. It 
leaves. Richmond 8:20 A:l\I., reaches Old Point 12:10 P.M.; 
returmng, leaves Old Pomt 12:45 P. l\I., reaches Richmond 
3:35 P. M., connecting with the ;4 P. M. fast train west. 

The Maps of the Apalachian Division of the United States 
~e~logical Survey. will be made on sheets 13 by 17 inches 
111 SIze, each covenng a square degree of the surface of the 
country; their scale will be about 1-240,000 th of nature 
or 4 miles to one inch, as we learn from Chief Geographe; 
Gannett, of the Survey. 

Pig Iron at $21 a ton pays no profit to the Pittsburg 
manufacturers, says a dispatch of Dec. 26th 1882 to the 
Wheeling "Register." It also states that it' costs'from $6 
to $10 a ton to convert pig iron into c.astings, and that a ton 
of pig at Pittsburg is 2,268 lbs, while in the East it is only 
2,240. 
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Victoria Furnace, of the Iron and Steel Works Associa­

tion of Virginia (limited), located at Victoria, near Goshen 
station of Chesapeake & Ohio Ry., in the valley' of Big Calf­
pasture river, Rockbridge county, Va., has haa drying out. 
fires in the one of its great furnaces that has been com pleted 
for some time; it will blow in some time in March. Its out­
put will add fully one-third to the present daily production 
of pig iron on the C. & 0., in the Virginias, making it from 
330 to 360 tons a day, or not far from 100,000 tons a year. 

Recent Analyses of Iron Ores from Roanoke and Botetourt 
Counties·Ya., made by Dr. Henry Freehling, Analytical Chem-' 
ist and Assayer, of Richmond, Va., for lite Virgillias, under 
date of Jan. 20, 1883, gave the following results.-The sam­
ples were dried at 212 0 previous to analysis: 

• No. I. No.2. 

Iron bisulphide .••••..•••.••••• None. Trace.0 0 • 00 0 0 000 

Iron protoxide .. o. 0 0.045 0.036 

Iron sesquioxide .•.•.•••••• 80,103 82.270
0 ••••••••••••• 

Manganese sesquioxide .•••• 0 0.485 0.981•••••• ' •••••• 

Aluminum sesquioxide.................... 0.647 0.4 13 

Lime oxide .. 0.593 0.528
0 • • • • • • •• •• • • • •• • • • • • • • • • • • • 

Magnesia oxide ..••••••••.•••.• 0......... 0041 0. 263 
Phosphoric acid .••••••• 0..... ... ......... 1.1855 0.834 
S~~phuric ................. ",' • ... • • •• .. . . 0.0106 0.049 
SIlica .•••.•••.•••.•••.••.• " • • •. •• •• •. • . 9.910 4.570 
Water...... ••. ..•• .•..•••. •••••.••.....• 6.431 9.50 7 

99.451 I 99,45 1 

Metallic iron ............................. 56.107 ~7.817 
Metallic manganese............... ........ 0.337 0683 
Phosphorus: • • • • • . • • • • • . • • • . . • • . • • • • • . • •• 0.5167 0.3634 
SilIca. • • •• •• •• •. . • . . . . .. • • . . • • •• •• •. • • • • 9.910 4.570 

_ No. I. are from the "Turner" beds of Rorer Iron Co., 
from lands purchased of Gideon Turner, Esq., about 6 miles 
S. of Roanoke. Roanoke county. 

NO.2. are from the "St. Clair" beds, in Botetourt county, 
recently sold by Capt. F.· J. Chapman to parties from New 
York. 

NO·3· NO.'4. 

~Ietallic iron .............................. 39-40 61.246 
Phosphorus. • • . • . • •• • • •. • • •. • • •. • • •• •. . . • . 0.4482 0.9439 
Silica..•..••o, •••••••••••••••••••••••••••• 40.48 1.606 

NO.3.' are irom "Simmons" beds of Mr. P. H. Rorer,' 
near those of Rorer Iron Co.,-a specular magnetic ore. 

NO.4, are from "Gale" beds of Rorer Iron Co.,-those 
from which came samples analyzed by Prof. McCreath, and 
published in our No. 37. 

Sinking Creek furnace, Giles county, Va., recently went 
out of blast, having made about 1,500 tons of charcoal pig 
iron in 1882, mainly from "red shale" ore.-\Ve see by a 
notice in the "Roanok.e Bulletin" that this property is offered 
for sale. 

The Soldenhoff-Coppee coke ovens, that Tlu Vir~inias first 
called attention to in 188 [, by stating that the Hawks-Nest 
Coal Co. proposed to construct such to supply the Virginia 
Iron and Steel Association with coke, are now completed 
and in operation. Financial Agent W m. N. Page, of the 
Va. 1. & S. Asso .. writes us, under date of 5th inst., "that the 
ovens are working beautifully, and so far exceed my antici­
pations both in quality and quantity of coke made."--We 
intend to visit these coke-works in time to give a full 
description of them in our March number. 

Staves are being cut at the rate of 12,000 to 15,000 feet 
a day, by Breeden & Bro.,-on Jennings creek, Botetourt 
county, Va., says "Buchanan Democrat." 

Report on the Mineral Prospects of the 

St~ Mary Iron Property. 


By Prof. J. L. Campbell. 

(Illustrated by Map and Sections) 

This extensive tract of 10,077 acres lies near the southern 
corner of Augusta county, Va. It is chiefly mountainous, 
and is embraced within the northwestern belt of the Blue 
Ridge range, which has long been famous for the quantity 
and quality of its Brown Hematite ores. This part of the 
range is made up of t~o or three lines ofbroken ridges com­
posed of alternating strata ofsandstones and shales or slates. 
The iron ores are found imbedded in these strata with con­
siderable regularity, especially in the one from which the 
largest quantities have been mined. The rocks that consti­
tute that portion of the range with which we have to deal in 
this discussion, belong to the lowest fossiliferous rocks, form­
ing what 1S known as the"Primordial or Cam brian period" 
in geological history; or No. I. of Prof Rogers' Apalachian 
series. 

The real character and value of this property will be best 
understood by a brief presentation-(Ist.) of its topography, 
and (2nd) of its geological features. 

I. 'Topograplly.-Its area was traversed by me in'several 
directions, in company with gentlemen well acquainted with 
the region in which it lies, and, in addition to this, I took a 
general view of its surroundings on all sides, except a small 
portion of what borders on the line of Nelson county, wehre 
there is little if any probability of finding iron ores. 

The region known as Big Levels is partly within the lim­
its of this tract. It is an elevated plateau formed by an ex­
pansion of the heavy bed of Primordial sandstone that con­
stitutes the frame-work of Bare mountain that borders it on 
the N. W. It is the great water-shed between the South 
river of the Shenandoah of Augusta county, and the South 
river of the James of Rockbridge. This was undoubtedly 
once covered by the iron-bearing shales that now skirt the 
northwestern flank of the mountain, but the shales and ores 
have all been swept away as indicated by the dotted line 
extending across it on Geological Section No. I.-The irreg­
ular depression that runs off from Big Levels toward the 
southwest. and forms the valley of Little South river, holds 
the last remnant of what was once an extensive ore-field, lim­
ited now to the little basin of the "Mine are banks," as 
marked on the map. 

Along the crest of Bare mountain are several depressions 
caused by the erosion of ponderous beds of Primordial sand­
stones. In these the rocks of the next lower bed are expos­
ed, and are found to bear decided indications of ore, but not 
anywhere devel~ped in such quantities as to promise very 
profitable results from mining. One of the localities is found 
directly above the head-waters of Love run. These same 
rocks, on the neighboring Vesuvius property, carry a heavy 
bed of ore, but there is only a faint prospect of'its extending 
into this property 

While the iron-ore-bearing rocks cover the greater part of 
the surface of this tract, as is also the case with all the large 
surveys along the Blue Ridge belt, there are stilI two areas 
within its borders that are very favorably situated geologic­
ally for producing large quantities of iron ores, and judging 
from openings that have been made, both on this tract and 
near its borders, we find good reasons for believing that fu­
ture and more systematic mining will be rewarded with 
profitable results. . • 
The accompanying sketch map was constructed by that skill­
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ful topographer, Maj. Jed. Hotchkiss, of Staunton. It is there­
fore assumed to be correct, at least in its general features. 
On it I have located in red color the out-croppings of ore 
beds -those that have been actually exposed or mined being 
represented by continuous lines, while their extensions, as 
indicated by the geological features of the region and by 
scattered fragments of ore, are represented by broken lines. 
These occupy the two areas referred to above. 

First Arfa.-This lies along the N. W. slope of Bare 
mountain -usually extending to high points on the spurs 
which flank the main ridge. The demonstrated extent and 
richness of this bed is found in what is known as the "Bare 
bank" From this considerable quantities of ore were taken 
in former years to supply the old Cotopaxi furnace-the ore 
being- so highly esteemed for both the quantity and quality 
of the iron it produced, as to bear transp,rtation about five 
miles on wagons 

The same ferriferous !;hales that contain this ore bank ex­
tend far beyond the bank both northeast and southwest as 
may be seen on the map. The range towards the S. W. 
seems to extend with more or less uniformity from the Bare 
bank through the Cotopaxi or Morrison bank to other old 
mines still farther in the same direction. Topographically 
this whole area is favorably situated for conveying the ores 
to the Shenandoah Valley Railroad by a descending grade 
over a distance of not more than two or three miles. , 

Suomi Aretl.-The second ore-bearing area is topograph­
ically quite different from the one just descriBed, and yet we 
shall learn presently that it is in the same geological subdivision 
of these old Cam brian rocks. It is the extension of the Mine 
banks on a 47··acre tract, embraced within this survey, and said 
to belong to Isaac Newton. Esq., of Greenville. It is high up 
in the valley of South river of Rockbridge. The same geolog­
ical features as those surrounding the Mine banks were 
traced for at least a mile beyond the limits of the 47-acre sur­
vey ; and throughout a considerable portion of the distance, 
fragments of good ore, and other favorable indications were 
discovered.-Of course the real extent of the ore beds here 
can be determined only by cuts or tunnels, but the indica­
tions are sufficiently favorable to justify labor and expense 
enough to fully satisfy all doubts on the subject. Ores from 
this region can be brought down the South River valley to 
Cotopaxi furnace, or to the Shenandoah Valley RR. by a 
descending grade, steep at first, but moderate through the 
greater part of the distance of about 4 miles to the railroad. 

2. GeologJ'.-The relative position of the ore beds under 
consideration with reference to the other rocks of the region 
will be readily understood by an examination of the profile 
sections accompanying the map. 

Conceive a vertical plane cutting Bare mountain and its 
adjacent territory transversely, along the line A-B of the 
map. The edges of the rocky beds thus Cllt, and projected 
upon the surface of the cutting pI:.me, may be regarded as 
pictured on Geological Section No. I. The dotted bands 
represent strata of sandstone, the ruled bands strata of 
shales (or slates), and the 1

0 ed bands represent beds of iron 
ore. The numbers and letters, 2a.,2b., 2C., mark the geolog­
ical sub-divisions of this part of the mountain range. It will 
be seen that Bare mounuin is capped with a great arch of 
sandstone, rising from the limestone valley on the N. W. and 
carrying the Primordial shales \vith their iron orcs high up 
against its N. W. abutment; while its S. E. leg sinks but a 
few hundred feet before it stretches across the Big Levels 
plateau, giving it a covering of heavy sandstone that gives no 
promise of yielding iron ore.-This sandstone is everywhere 
characterized by peculiar stem like fossils supposed to be old 
worm borings made when the mass was a bed of soft sand 
and subsequently filled up and indurated. 

Geological Section No.2 cuts the same general range of 
mountains along the line C-D, where the N. W. portion of 
the Big Levels has risen to the general level of Bare moun­
tain, and the S. E. portion has sunk to a trough-like shape­
the valley of South river-and retained a portion of the an­
cient covering. the ore-bearing bed of 2C., which has been 
swept from the greater part of the chain of mountains as cut 
by the two sections before us. This residue is now Mine 
bank basin. It is altogether possible that this trough of ore 
may be found to extend across the river towards the N. W., 
but we found the region too much obscured by a heavy un­
dergrowth to allow any satisfactory explorations. This area 
could be explored satisfactorily if burnt over after the falling 
of the leaves. The region about Mount Torrey furnace, on 
the opposite side of the Big Levels, may be regarded as oc­
cupying the same general range as the isolated ore:..field of 
Mine bank basin. . 

This brief discussion will enable the reader, with the map 
and sections in hand. to form a correct judgment of the po­
sition and extent of the available ores on this property. He 
will see, from what has been done about Cotopaxi and Mount 
Torrey, that the same ranges of ore here promise good re­
sults whenever subjected to more extended and systematic 
mining than was practiced in olden times. 

The contiguity of other and smaller iron properties that 
have been incidentally mentioned above, and the fact that 
some of these are in market, would enable the purchaser of 
this tract to add some of these smaller areas, and thus not 
only enlarge his ore-field, but at the same time secure geo­
graphical connection between the two ore-bearing areas ofthis 
property. ~ 

The nearness of this property to the Shenandoah Valley 
Railroad, gives it a value that it never could have attained 
without the facilities for transportation thus secured. Con­
venient sites for furnaces may be readily procured ncar the' 
line of the road, to which the ores and limestones abounding 
in the neighborhood, and coke from West Virginia or Penn­
sylvania may be readily brought together for the manufac­
ture of iron on any desired scale. 

Moreover the splendid agricultural region traversed by 
the railroad will always supply: an abundance of whatever is 
wanted as food for man or beast at the minimum market 
prices. 

'Timber.-The timber on this property is ample for all or­
dinary purposes. In case the owner should desire to manu­
facture charcoal iron, the supply of coaling timber on the 
place could be readily supplemented from the adjoining 
1ands to a sufficient extent to run a charcoal furnace for many 
years. J. L. Campbell, 

Washington & Lee University. Prof. of Geology. 
June: 1882. 

Virginia Iron Ores and the Tariff -In a recent debate on 
the tariff, in Congress, on an amendment increasing the duty 
on iron ore, including pyrites, to 60 cts .. a ton, Hon. George 
D. Wise, representative from the Richmond, Va. district, 
urged that there should be duty enough to protect American 
labor from injurious competition with that of other countries. 
He alluded to the vast deposits of iron ore and other miner­
als in Virginia, and s~id these only needed the magic touch 
ofcapital and labor to make Virginia one of the richest and 
most powerful states in the Union. Foreign ores were not 
needed to mix with ours, even for making Bessemer steel as 
we had ore in Virginia or in others of the states suitable 'for 
making such steel. He noticed the fact that labor in Spain 
and Africa, from which we now chiefly import iron ores, is 
only 35 cts. a day, and he was unwilling to have Virginia op­
eratives in iron mines brought into competition with such 
poorly paid labor. 
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Notes on the Mineral Deposits at Certain Local­

ities on the Western Part of the Blue Ridge. 


By Wm. M. Fontaine, Professor of Geology in the 

University of Virginia. 

The writer, in the months of May and June, 1881, assisted 
for a portion of the time by Mr. H. F. Reid, of Baltimore, 
made a somewhat detailed, examination of the geology and 
mineral resources of the belt of country forming the western 
slope of the Blue Ridge and the immediately adjoining ter­
ritory on the west, in the interval 'extending from Turk's 
Gap to Balcony Falls. Turk's Gap is in the Blue Ridge, 7 
miles northeast of Waynesboro, the junction of the Chesa­
peake & Ohio and the Shenandoah Valley railroads. Bal­
cony Falls is situated in the Blue Ridge where the James 
river passes through it. The distance between these points 
is about sixty miles. 

In the month of July of the same year, a re-examination of 
the same region was made with the additional assistance of 
members of the class in geology at the University of Virgin­
ia. In this re-examination especial attention was paid to the 
geology. A large number of detailed sections was carefully 
made across the junction of the lowest Paleozoic rocks with 
the Azoic strata of the Blue Ridge. This was done with the 
design of determining the character and subdivisions of the 
lowest Paleozoic or Primordial strata, and especially of fixing 
upon some reliable evidences which might indicate to the ob­
server when he has before him the one or the other of these 
formations. 

This work was carried on under the auspices of the Board 
of Visitors of the University of Virginia, for the purpose of 
throwing additional light on the resources of the state, and 
also of enabling the students in the geological class to learn 
the methods of practical work in the field. 

The publication of the report as a whole has been una· 
voidably delayed. It is desirable to present to the public, as 
soon as possible, at least that part of the report which deals 
with the minerals of economic value. Accordingly this por­
tion has been extracted for publication in 'TIlt VirKilllas. As 
however the description of the mineral deposits would not 
be intelligible without some notice of the geology, a brief de­
scription of that is added. 

The Blue Ridge range, between Turk's Gap and Balcony 
Falls, is composed of several more or less parallel and con­
tinuous ridges that are usually placed close to each other. 
The ridges rise higher, and the mountain belt becomes broad­
er, as we go south. At least three distinct series of rocks en­
ter into the composition of this range. The oldest of these, 
and that which consequently occupics the lowest geological 
horizon, has the character pf the Laurentian formation. The 
most characteristic strata of this series are heavy bedded, 
coarsely crystalline gneisses. These are composed of quartz 
and feldspar, or these minerals with more or less hornblende. 
The feldspar often occurs in large particles, dispersed in a 
porphyritic manner.. The hornblende is usually small in 
amount and poorly individualized, often being a fine dust. 
No mica is present, and the absence of this mineral IS one of 
the most conspicuous features of the rock. The feldspar 
makes up the larger part of the material. Associated with 
these beds, and overlying them, come heavy bedded horn­
blende rocks that sometimes are composed mainly of horn­
blende. In these sometimes a little magnesia mica, often 
with a reddish color, is found These strata appear to be 
metamorphic diorites, since the feldspar seems to be a triclinic 
one. These hornblendic rocks may belong to' the Huronian 
formation and not to the Laurentian. Overlying these strata 
we find a great series of beds that have the character attrib­

• 

uted to the Huronian formation. They are the copper bear­
ing rocks of the Blue Ridge. This forms the second series. 
Perhaps the most characteristic strata of this series are hy­
dromica slates and argillaceous schists. The argillaceous 
schists, where the metamorphic process has apparently been 
carried a step £'lrther, graduate into chlorite slate and schist. 
The latter is often epidotic. This material is sometimes 
much like an eruptive rock, and in hand specimens could 
not be distinguished from one. It is there without bedding 
or lamination, but presents a rough and massive outcrop. It, 
in this stage, often approaches felsite in character, and some­
times passes into true felsite. Besides these strata there are 
in some places, felsites that retain their bedded structure, and 
may be called felsite schists. This felsite schist, however, is 
not a distinct group of strata, but may be seen passing by 
insensible gradations into argillaceous or chloritic schist. It 
is simply the product of peculiar conditions attending the 
metamorphism along certain bands. The fclsites of both 
kinds show a remarkable connection with the occurrence of 
copper. The copper, whether in the metallic state, or in the 
form of various sulphides. usually occurs in felsite. Copper 
often occurs in a belt of chloritic or argillaceous schist in 
which felsite is found only in the immediate vicinity of the 
ore, acting as a sort of gangue for it. 

The third series of strata entering into the composition of the 
Blue Ridge is the thick and complex group forming formation 
No. I. of the brothers Rogers, and including the Potsdam 
sandstone with its accompanying beds. This group, embra­
cing all the strata between the Calciferous formation and the 
Azoic crystalline rocks, I will call the Primordial series. It is 
remarkably free from fossils. I have never seen any traces 
of life in it except ScobtllUS casts, and these are found in the 
second member from the top. Other observers report the 
occurrence of occasional fucoidal markings. This series will 
be described in another connection. 

Usually the central and eastern portions of the Blue Ridge 
are composed of the Laurentian and Huronian strata. Some­
times the lowest member of the Primordial may be found 
occupying the top of synclinal folds in the central portions of 
the chain, and in rare cases a remnant of this is found even 
to the east of the main mountain belt. In no case have the 
upper members remained in the central and eastern portions, 
if they at any time occupied such positions.' The next to the 
highest member of the Primordial is an easily recognized 
sandstone or quartzite, which can readily be identified. 
This often forms the western slopes of the Blue Ridge, or 
produces the most westerly ridge of the mountain belt. The 
western ridge is often broken down into more or less detach­
ed hills, and this is especially true of the northern end of the 
belt which forms the subject of this description. To the 
south the quartzite becomes much more massive and thicker. 
There the most western ridge is continuous. This ridge or 
line of hills. throughout the belt, overlooks to the west a 
valley occupied by streams that flow north into the Shenan­
doah, or south into the James. This valley is eroded in the 
shales that form the highest member of the Primordial and 
the lowest portion of the Calciferous formation. These shales 
are succeeded to the west by the impure limestones and cal­
careous shales of the Calciferous group. Farther west come 
the limestones' and shales of the Lower Silurian, forming 
N os. I I and II I of the brothers Rogers, and including the 
strata of the Canadian and Trenton periods. 

From Turk's Gap to Mount Torrey, the Blue Ridge con­
sists generally of parallel ridges, composed of Huronian 
strata and the lower members of the Primordial, while the 
quartzite upper member forms a line oflow and broken hills 
on the west. From Mount Torrey to the southern border 
of Augusta county, near the village of Midway, the quartzite 
member rises into a considerable plateau that thrusts out a 
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horse-shoe shaped expansion which has its convex side turn­
ed to the north and northwest. This forms the plateau of 
the Big Levels. 1\t the southern corner of Augusta county 
the convex protrusIOn sweeps around so that the massive ribs 
of quartzite that form it approach closely to the main mass 
~:>f the Blue ~idge, and form the most westerly ridge which 
IS there contmuous. 

Most of the ores described in these notes are found in the 
shales that form the uppermost member of the Primordial 
group. These shales contain a series ofdeposits of iron and 
manganese, which, in consequence of their geological posi­
tion, must be sought for just outside of, or to the west or 
northwest of the quartzite ridges. 

The Primordial group, though a variable one, admits of 
division into several members which have sufficient persis­
tence of character to enable one to recognize them even at 
remote points. The strata taken as a whole, in proceeding 
southwe:.t, show an increasing amount of silicious matter.­
This is true at least in the interval between Turk's Gap and 
Balcony Falls. The change is especi:1lly marked southward 
of Mt. Torrey. The sandstones and quartzites are thicker, 
more persistent, and more purely silicious. The conglom­
erates are more abundant and coarser. The shales are more 
silicious, and tend to pass into flags. Often we find, to the 
north of l'vIt. Torrey, certain of the lower members fine grain­
ed shales and nacrous slates, while to the south, at the same 
horizon, flaggy sandstone takes their place. This change in 
the physical character of the Primordial is caused by a change 
in the character of the Azoic rocks that were exposed on the 
shores of the Primordial sea, and from the ruins of which the 
Primordial strata were formed. To the northeast of Mt. Tor­
rey the fine grained argillaceous strata of the Huronian form 
that portion of the Blue Ridge which adjoins the Primordial. 
\Vhere the gneissoid strata of the Laurentian occur in this 
quarter, they lie some distance to the east of the junction of 
the Primordial with the Azoic, and have but few exposures, 
being buried under the Huronian. 

The case is different to the southwest. There the coarse 
Laurention rocks, often containing a large amount of quartz, 
rise high in broad outcrops, and not uncommonly form the 
basis on which the Primordial beds rest. 

The lower members of the Primordial vary more in char­
acter than the upper. Stated in the most general terms, the 
Primordial strata under the great quartzite member, are com­
posed of a mass of shales, slates, and flags, with important 
beds of quartzite at various horizons, and with conglomerate 
bands in the lower portions. The conglomerates generally 
possess the unusual character ofhaving the pebbles imbedded 
in a fine grained matrix of slate and shale, and this featllre 
enables one to recognize them everywhere, furnishing a val­
uable guide in fixing the dividing line ,between the lowest 
Primordial aud the Azoic beds. The quartzites of these 
strata unlike the upper, or Potsdam quartzite, are quite un­
stable in thickness, and not uncommonly disappear, especial­
ly in the northern portion of the belt. They thicken up at 
the expense of the more argillaceous strata in which they are 
inclosed. These quartzite beds in the lowest portion of the 
Primordial may also be recognized by the fact that they are 
often colored greenish by diffused chlorite, and frequently 
are filled with small seams of infiltrated silica They seem 
to have been cracked by the disturbances to which they were 
subjected, and the small crevices to have been occupied by 
silica deposited from percolating water. The lowest of these 
quartzites. especially in the southern portion of the belt now 
in question, often have many small pebbles which are fre­
quently pinkish in color, that were derived from the Lauren­
tian gneisses. These features serve to distinguish the quartz­
ites of the lower beds from th~ great upper, or Potsdam 

9uartzite member. In the vicinity of Balcony Falls, as seen 
111 the Balcony rock, the lower quartzite rivals, and even 
surpasses in thickness the Potsdam quartzite. 

Beginning with the base of the Primordial we may recog­
nize six divisions. The thickness of none of these could be 
measured accurately, owing to the great disturbances that 
the strata have undergone. The thicknesses given with each 
member are, however, approximations that do not vary much 
from the truth. The following are the sub-divisions berrin­
ning with the lowest: " b 

I. Lower Primordial Conglomerate 
2. Lower Gray Shales and Flags 
3. Red Shales and Flags 
4. Upper Gray Shales and Flags. 
5· Potsdam Quartzite. . . 
6. Ferriferous Shales. . 

.. . 0' to 30' 
500' 

400' 
600' 
350' 
sod 

These will be described in the above order from No. 1 to 
No.6. 

I. Lower Primordial Conglomerate.-I would confine this 
appellation to the lowest conglomerate that forms the base of 
the Primordial where it is present, excluding the conglomer­
ate hands that follow higher up, but are separated irom the 
basal conglomerate by shale and slate. This member forms 
a portion of the Primal Conglomerate of the brothers Rogers. 
which they make 150' thick. In this thickness is evidently 
included in the overlying conglomerates of the lowest Prini­
ordial. The reason for this separation will be given below. 

This member, thus limited, I have not seen at all the places 
where the junction of the Primordial with the Azoic is ex­
posed. It may never have been present, or, if present, 
may have been hidden by being engulfed in the displacements 
caused by the crush of the Primordial against the Azoic. It 
is a noteworthy fact that at the different exposures of the 
junction of the Primordial and Azoic, the horizon ofthe Prim­
ordial beds that rest on the Azoic varies. Where there is a 
synclinal fold, or where the dip is low, the true base of the 
Primordial is more often seen. But when the dip is high to 
the N. \V., or where the strata are overturned to the N. W.o 
higher portions of the Primordial are seen in contact with 
the Azoic, since there has been some over-riding or faulting. 

The conglomerate now in question is of special importance 
since, when it is found, we may be sure that we have the true 
base of the Primordial. I have never seen it without finding 
the Azoic rocks immediately under it. It consists of a finer 
matrix that is shaly or slaty in texture. in which particles, 
angular or rounded in shape, of the Azoic strata are imbed­
ded. The lithological character of the pebbles varies with 
the nature of the adjoining Azoic To the south they are 
more commonly composed of gneissoid rock, but to the 
north the Huronian schists furnish the material. Theamount 
of pebbles and matrix varies a good deal. Sometimes we 
find only here and there pebbles, scattered in a predomina­
ting fine grained matrix. At other times most of the mass 
of the conglomerate is composed of the pebbles. Some of 
these pebbles are quite large, reaching the size of 8 inches; 
uusually the large ones are only partly rounded The dis­
tinguishing features of this conglomerate, as cOl~trasted with 
those immediately overlying it, are the large size of the 
stones, their partly rounded shape, and their composition, 
since they are fragments of the original Azoic rocks. 

In the more southerly portions of the belt, a good deal of 
partly decayed feldspar may be detected in the ~finer matrix. 
but to the north, argillaceous material forms the cementing 
matter. 

(To be continued.) 
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Formation No. VI-the Lower Helderberg of the New 
York Survey, the Pre-Meridian of the First Pennsylvania 
Survey-is described by Prof Rogers as follows: 

"This is a limestone deposit varying in the northeast from 
800 to 1200 feet in thickness. It is a much purer deposit of 
carbonate of lime than Formation No. II. There is very 
little magnesian limestone to be found in this formation, and 
it is generally almost free from silicious matter, except when 
this material occurs by itself in the form of chert, and there 
is not much of this except in the extreme upper part. The 
impurities are alumina and some carbonaceous matter. It 
not unfrequently occurs that the entire formation is nearly 
a pure carbonate of lime with the small exception of a little 
very aluminous slate. The strata are often massive and 
present a semi-crystalline texture; but there is a constant 

'variation in this respect. At one locality we will find the 
formation composed almost entirely of heavy, thick beds 
comparatively pure; and in another, a few miles removed, 
we will find con~iderable beds of slate interrupting the con­
tinuity of the limestone and thin layers of interstratified slate 
between the beds oflimestone; generally there is much more 
slate in the lower than in the upper part; and when there is 
much silicious matter it is in the upper part. This matter is 
mostly in the form of clzert, and sometimes it exists in large 
quantities forming heavy beds. It is often presented in the 
form of nodules in heavy strata of limestone. This material 
is the connecting link between Nos. VI and VII. Some­
times this link consists of beds of fractured or incoherent 
masses of chert separated by beds of soft fissile slate. 

This deposit gradually diminishes in thickness from the 
extreme northeast to the southwest part of the middle 
Apalachians where it is entirely wanting; a little chert only 
remains, as its equivalent, so that in the counties of Mont­
gomery, Wythe, Giles, Russell, and Washingtcn there 
is nothing of the deposit but the chert, save here and there 
an occasional nodule of limestone. 

Beds of limestone belonging to this formation appear 
again southwest of the district above named. They are 
first seen in the southwestern part of Scott county and in the 
northeastern part of Lee. I think they fine out again before 
reaching Cumberland Gap, inasmuch as I obtained no 

, exposure of these beds within 20 miles of that gap. But 
the character of No. VI is quite different there from what it 
is in the, northeast. There heavy magnesian beds form 
nearly all that is presented of this formation; so much 
so is this the case that at a locality near to a wide hiatus, 
and where the exposures were not very good, I mistook 
the beds overlaying No. V for the very magnesian variety of 
No. II; but subsequently was enabled to correct the mistake. 
There are a few thin layers that are very little if at all mag­
nesian and these abound in fossils. 

Wherever this formation occurs fossils. numerous in 
amount. may generally be found. From this fact it is very 
appropriately called, by way of distinction. the Fossz/Ljoolls 
lillies/ollt>. These are generally more abundant in the upper 
than in the lower portion." 

F01l1lation No. Vii-the Oriskany of the New York 
and the Meridian of the First Pennsylvania surveys; the 
upper member of the Silurian general group of formations­
is described as follows by Prof. Rogers: 

"This formation is almost purely a deposit of coarse sand, 
varying in the northeast from 100 to 800 feet in thickness. 

We have said this is almost purely a deposit of sand; and 

it is generally the cleanest of any of the arenaceous deposits 
which occur throughout the great secondary deposits. It is 
not unfrequent, in localities situated where this formation has 
its greatest development, to find the sand as clean and white 
as that used by glass manufacturers. Beds and even frag­
ments of this formation may in most instances be recognized 
by their containing small, narrow, irregular cavities. Upon 
examination these will be found to be the molds of shells. 
.The texture of the rock is sometimes compact and some­
times friable; the color is generally light gray and some­
times a greenish or watery gray. It is not unfrequently that 
we find the strata in a high degree vitreous. 

The formation has its greatest development in Hardy and 
Hampshire counties. Its thickness is much diminished at 
the base of the Front Ridge of Alleghany to what it is 
farther southeast. This diminution is the greatest near the 
Potomac river. At Cumberland, Maryland, the thickness 
can be no more than 100 feet, while at the Little North 
mountain. directly southeast, it is probahly more than the 
greatest thickness we have given to it above. It graduallv 
diminishes as we proceed southwest and it fines out entirely 
in Botetourt county, nearly simultaneously with No. V J, 
when the chert, before referred to as connecting the two 
formations, continues on as the representative of both. 

The character of the formation undergoes very little 
modification throughout its continuance. It is not often 
even slightly conglomeritic, save in the uppermost parts 
where a stratum-or it may be a few strata-is found 
almost purely a conglomerate. and there is a peculiarity about 
this in the fact that the pebbles are of nearly uniform size and 
oblong. In the lower part of the formation there is a grad­
ual but quick passage from the sandstone to the chert which 
connects it with No. VI.· 

In the far southwest it reappears again with No. VI in a 
development of about roo feet. The strata have a brownish 
tinge there and are not as cavernous. They are still fossil­
iferous but not as abundantly. At the ,upper end of Powell 
valley, however. in Lee county, just at the junction of V I 
and VII, fossils could scarcely be more numerous. It often 
occurs, particularly in the middle Apalachians, that a valuable 
deposit of iron ore is associated with the upper part of 
No. VI L Some very valuable occurrences of this kind 
happen also in the northeast. 

Fos~,ils are generally abundant throughout the formation, 
particularly in the upper part and in the lower part also. 

Work of the Apalachian Division of the U. S. 
Geological Survey in 1882. 

By Dr. \"1. C. Kerr. 

Maj. Jed. Hotchkiss: 
My Dear Sir :-Do not suppose that I had forgotten my 

promise to give you some items in regard to the work of the 
Apalachian Division of the U. S. Geological Survey, located 
at and operating around Bristol. I did not write sooner for 
several reasons: among others that I learned from Mr. 
Gannett that he gave you an outline of the plan of the work; 
and then, 1 found it impracticable to write in the field in the 
press of the work. In fact there was ·very little to write 
about, beyond srating the scheme of the work, which you 
already h3d There were four parties in the division besidts 
my own personal party, and we were so widely separated 
that I never saw the other parties after they were placed in 
the field except to cross the path of one of them for a day or 
two, and to cross and work with another for a few days, 
just before the wind up for the season. 

Only topographical work was undertaken, as this must 
precede the investigations of the geologists. The office of 
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the division was located at Bristol, Va., as being central to the 
richest as well as the most undeveloped mineral region of 
the co~tinent; and also central to the territory of eight or 
nine states, which can be reached °easily from that point; ­
that is all the states east of the Mississippi and south of the 
Ohio ~nd Maryland. The operations of the division during 
the past season, although it was so late in taking the field 
(the middle of September),extended into four of these states; 
next season it will doubtless reach seven of them. The scale 
adopted. for the maps is two miles. to one inch, and the 
reliefs Will be expressed by contour lmes for every 200 feet 
of difference of elevation. 

The past season one party was stationed on and around 
Roan mountain, one of the higher masses of the Smoky 
chain; and barometrical stations were established through a 
vertical range of more than four thousand feet-from about 
2200 feet to 6250-and all these were connected by lines of 
levels carried up from the nearest railroad branch works. 
The barometrical observations of the three parties engaged 
in the secondary triangulation and in sketching the topog­
raphy in detail, are all referred to this vertical barometric 
base and will be computed by the new method recently
dev~loped by Prof. S. K. Gilbert of the survey. A fifth 
party was eno-ao-ed in executing a scheme of primary trian­
gulation, to ~h~ck the work of the other ~ections, and to 
combine their results and connect them With the system of 
primary triangles measured five years ago by the Coast and 
Geodetic Survey, in the Piedmont country east of the Blue 
Ridge. This primary triangulation was carried across the 
summits of the Blue Ridge, the Black! Y ellow, .sn~oky and 
Holston ranges, to the chain of the Clmch mountam, m the 
middle of the great Apalachian region; and but for the early 
approach of winter, would have reached the Cumberland, 
had there been two weeks more of open weather. 

The operations of the division cov~red a.territory ofnearly 
3000 square miles, from the Blue Ridge 111 N. C., through 
Va. and Tenn., and beyond the Cumberland mountains. 
The division is now in winter quarters here in Washington, 
engaged in computing and mapping the season's work. 
No doubt we shall be able to take the field by May the 
present year. and with a stilllarg~r force; so that by tl~e end 
of this year the work can be carned north to the OhIO and 
Kanawha and south to the Coast and Geodetic Survey's 
chain of t~iangles running through Gao a~d Ala, thus t~king 
in the whole of the Southern Apalachlans,-Blue Ridge, 
Smoky and Cumberland, and the intervening plateaus and 
valleys. When this belt is completed,. t~e field will be ready 
for the geological survey proper, that IS m 1884. . 

Very great interest was shown by the people .o! the regIOn 
occupied, and important developments ~re antlClpa~ed from 
its operations. Railroad surveys are bemg pushed I~ every 
direction through th~ wildest I?arts .of tl~e mountam~. and 
capitalists are investmg extensively m mmeral and timber 
lands. The n8rrow-guage railroad. completed last spring 
by a Pennsylvania iron company, from the E. Tenn., V.a. & 
Geo. RR., at Johnson City, into the Smoky mountam ~t 
Cranberry, has not only opened up that l?lagmficent deP?SIt 
of magnetic iron ore, but a dozen ot~ers m ~he s.ame sectIOn, 
and has brought in lumberme.n WIth their mills, from the 
North, who are manufacturing cherry, w~lnut, ash, poplar 
and maple lumber faster than transportatIOn can be found; 
and so those splendid forests, unequaled el~ewhere on the 
continent, have been penetrated and are findmg a market at 
last. 

A narrow-guage railroad has been projected and partly 
built westward from Bristol to the Cumberland, by another 
Pen~sylvania company, to reach and open the great coal 
fields of the wild border country; and three or four other 
lines have been surveyed through different gaps of the 

mountains, °between Cumberland Gap and the head-waters 
of Big Sandy,-by the Norfolk & Western Railroad Co., 
and by other organizations at Cincinnati and elsewhere on 
the Ohio. So that the practical development of the country 
will doubtless follow close on the heels of the geological 
survey, and this new and almost unknown region will become, 
in a very few years, the centre of vast mining and manufact­
uring industries. 

U. S. Geo!. Survey, 

Washington, D. C.: Jan. 25, 1883. W. C. Kerr. 


Coal and Coke. 

MidlothiaIi, Va., Coal.-The experiments of Prof. W. R. 
Johnson, made from 1842 to 1844, for the U. S: Navy De­
partment, to test the comparative value and effiCIency of ~he 
coals then in use in the eastern portion of the U. S .. furmsh 
the following facts concerning the average quality ofthe Mid­
lothian coal of Chesterfield county, Va. . 

Specific gravity .•••••.•••.••.••..••••••••••.•••.••.•• 1,294 
Cubic ft. of space required to stow a ton .•••••.•••.••••••41.45 
Volatile combustible matter in 100 parts .•••••• , •••••..•• 29,86 
Fixed carbon in 100 parts ••••••••••.•.•••••••••••.•.••. 53.01 
Earthy matter in 100 parts .•••••••••••••••••••••.••••• 14.740 
Moisture in fuel in 100 parts .......................... 2.39 

Ratio of fixed to volatile combustible matter.••.•••••••• 1.78 
Rate of combustion in lbs, of coal per sq. ft. of grate, per 

hour. • • • • • • • • • • • • • . . • • . • .• . ••••••••..••• ~. •••••• 6.68 
Per cent of ,vaste in ashes and clinker. • • • •• .• •. • ••••• 14.830 
Pounds of steam from water at 2 I 2°, per lb of coal. • • ••. 8.29 
Steam from 212° from one lb. of combustible ............9.741 


The Cost of Coke Making at Connellsville, Pa., now the 
great coke making centre of this country, is, at present, as we 
learn from one who has recently investigated this question, 
about as follows: 

Cost of mining 100 bushels (7,600 Ib~.) of coal ............................$1.00 


Cost of proportion of dead work per 100 bushels......................... .40 


Cost ofcoking Joobush. of coal in 3-ton ovens ............................75 


Total cost 3 tons (124 bush.) of coke ............. $2.15
0 .................... 


As 100 bushels of coke make 124 of coke, or three tons, 
the above makes the actual cost of the coke-without aUow­
ing any royalty for the coal or interest on plant, profit, etc. ­
about 72 cents a ton. If the coke has to be stocked (:)ll the 
yard there is an additional cost of 8 cts. per ton, but .If cars 
are alongside the ovens, so the coke can be loaded directly 
from them, this charge is avoided. . 

The "Am. Manufacturer" of the 16th states the pnce of 
Connellsville coke as from $1. I 5 to $ 1.40 per ton of 2,000 
lbs. on board cars at ovens.-So there is still a small margin 
ofprofit in coke-making even in the present depressed con­
dition of the iron market. 

We are perfectly satisfied that. coke of very ~onsid~rably 
better quality than the ConnellsvJ11e-b~cause r~ch~~ m car­
bon and lower in ash - can be made m the V IrglIlJaS even 
cheaper than at C(lnnellsville.-S~me of our coke makers 
have already made contracts to delIver coke on the cars, for 
blast-furnace use, at current Connellsville rates. 

A new coal bed has been opened at the Sewell mines of 
the Longdale Iron Co., n.ear Sewell s~atl,?n of ~hes. & ~hio 
Ry.; this bed holds a t~Ickness of 4 8 o! coal, New R.lver 
semi-bituminous, or cokmg, for the 600 ft. It has been dnven 
in to this time. 

1'he Duty on Bituminous Coal, on motion ofSenator Davis, 
of \V. Va., was increased from 50 cts. per ton, as reported 
from the committee, to 75 cts. 



--------
--------

25 Number ~. The V irginias. 
Great Kanawha, W. Va" vs. Pittsburg Coals. ­

The American Manufacturer, of Pittsburg, Pa., is to be com­
mended for its candor in its recenttreatment of coal and coke 
trade questions. In its issue of Feb. 9th, 1883, we find the 
following interesting statements concerning Pittsburg coal: 

"Mining has been but partially resumed since the operators reduced the 
price to 3,~ cents a bushel; but it is the general belief that that pay will 
be ·the established rate hereafter; and as 100 bushels is but a fair day's 
work, the miners will be able to make $3.50 a day-or over $18 a week; 
which may be set down as a just compensation, when the condition of the 
industry is taken into consideration 

It cannot be denied that the Pittsburg river coal trade is in an unprom­
ising shape-that its prospects are anything but cheering, as appears by 
certain incontrovertible facts. 

I. _The large Cincinnati market is almost entirely monopolized by the 
great West Virginia region, and the Hocking Valley and other Ohio coals 
sent in by rail. 

2. The Louisville market is being largely supplied by contiguous coals 
from Indiana and Kentucky, also transported by rail. 

3 Operators in the Kanawha Valley are preparing to enter upon the 
lower river trade, and to furnish their coals to all the markets and ports 
from the mouth of the Kanawha to New Orleans. This extension of their 
trade will interfere, all along this extended line, with the established 
marts hitherto possessed alone by the Pittsburg operators. To this time 
the Kanawha operators have never made their shipments below Louisville." 

In this connection WE' would call the attention of the Con­
nellsville "Courier," to its misreading of the article on page 
4 of our Jan. No. Our "reinforced remarks" were for the 
"American Manufacturer," those for the "Courier" are in 
hand now. The article was all about Pitlsburf( coals and 
cokes.-But here are the two paragraphs of the "Courier," and 
its "admissions" about "Pittsburg coke"-coke made from 
the same bed as the Connellsville, if we credit the statements 
of the Pennsylvania geologists of the hst 45 years: 

"We would have the Staunton Virginias, and all others interested, 
know that there is no Pittsburg coke made in this country. Our product 
is known ~nd esteemed the world over as Connellsv'ille coke. Coke made 
from the Pittsburg, or hard coal, we are free to admit, is much inferior 
to West Virginia coke. Our claim for superiority is in Connellsville coke 
alone." 

"The Staunton Virgim'as claims to have a supporter in its position as 
to the superiority of West Virginia coke in the person of the American 
Manufacturer of Pittsburg. The latter paper is not published in the 
coke region and has itself much to learn about the coke trade." _ 

New River W. Va., VS. Connellsville, Pa., Ooke.-Our es­
teemed Connellsville cotemporary, the "Keystone Courier," 
has become so much alarmed for its flanks in our friendly 
contest over the question of the comparative merits of New 
River, Va., and W. Va., and Connellsville, Pa., cokes, it has 
called for reinforcements from the eastward, Mining Engineer 
Fulton, of the great Cambria works, appearing in its issue of 
the 9th instant, in a lengthy article, bristling with compara­
tive figures on this subject. 

We are greatly gratified that so accomplished a chemist 
and metallurgist as Mr. Fulton, one that we are all pleased 
to recognize as an authority in such matters, has entered the 
lists in this discussion. Aided by him we will be able to ar­
rive at a satisfactory conclusion. We have not room for his 
paper in this issue, but it will appear in full, in our next, with 

appropriate comments.-We congatulate the "Courier" on 
the character of its reinforcements, but beg leave to assure it 
that The Virginias has reserves also, and is not in the least 
alarmed at the flourish of trumpets in its issue of the 16th. 

Coal and Ooke Traffic of Ohesapeake & Ohio Ry. in Decem­
ber, 1882.-We are indebted to Gen. Manager C. W. Smith 
for the following returns, compiled for Tlte Virgillias by Fu­
el Agent C. M. Gibson, of the coal and coke traffic of this 
road, from the mines and ovens on its line, for December, 
1881 and 1882, in tons of 2000 lbs. 

Kind. December traffic. 

-------------~-----II--------
1882. 1881. Incr. Deer. 

Cannel........ ........... ......... 1,650 1,751 ...... 101 
Gas ...................................... 35,699 8,262 27,437 ..... . 
Splint and Block... ....... .... ........... 8,488 21,778 ...... 13,290 
New River, &c ........................... 
Coke...... • ........ ...... ......... ....... 

\29,026 
8,073 

22,836 
8,032 

6,190 
41 

.... .. 

..... . 

Totals ............................. 82,936 62,659 33,668 13,391 

1 

The net increase of December 1882 over December 1881, 
was 20,277 tons. 

• 0 a. I an y.) At Gordonsville .......................... : ...... .. ... . 

9. To Richmond, Fredericksburg & Potomac RR. at Junction...... 636 971 

10. To Richmond for consumption, including tugs, &c............... II,870 6,079 

II. To James R. wharves for shipment.... .... ......... •••• •••• ••• 3,686 7,868 

12. To N ewport News j For cO!lsumption, including tugs, &c.... ... 277 .... ..

1 For shipment............................... 9.510 ..... . 


Totals ............................................... _ 82,936 62,659 


The above should' have appeared in our last issue, but it 
came to hand too late for that purpose; to keep our record 
complete it is published now. 

The Coal Traffic of Ches. & Ohio Ry. during 1883 and 1882. 
as reported for The Virgillias by Fuel Agent C. M. Gibson, 
by kinds of fuel moved, was as follows, in tons of 2000 lbs : 

Distribution of above for December. 

I. To C. & O. Co. for its own use.................................. 

2. To Huntington, for West via Ohio rive............. .............. 

3. On Elizabethtown, Lexington and Big Sandy RR................ 

4. On Ches. & Ohio Ry., excepting Richmond............. •••••••• 

5. To Richmond & Alleghany RR. at Clifton Forge .............. I 

6. To Valley RR. ofBaltimore & Ohio at Staunton ••••••••••••••••• 1
 
7. To Shenandoah Valley RR. at Waynesboro...... ........... ••• 

8 T V M'dl d R j At Charlotte;ville............ ............ 1 


1882. 1881. 

26,101 10.920 
646 10,903 

5,246 4,495 
14,819 14,364 
2,140 1,991 

260 41 
2,390 491 
5,355 4,536 

Kind 1883. 1882. Increase. 
-----

Cannel ••••• ....... I.6TZ 1,459 21 3 
Gas ...................24,616 13,862 10,754 
Splint and block •••••• 13.655 16,398 
New Rlv.er,&c ........31,23 26,002 5,235 
Coke •••••••••••••••••• 9,448 9,266 182 

Total. ............. 80,628 66,987 13,641 

I. To C. & O. Co. for its own use ........................ .. 

2. To Huntington, for 'Vest via Ohio river ................. . 

3. On Elizabethtown, Lexington & Big Sandy RR........ .. 

4. On Ches. &Ohio Ry. Ry.excepting Richmond.......... . 

5. To Richmond & Alleghany RR. at Clifton Forge .•••••••• 

6 To Valley R R. of Baltimore & Ohio at Staunton ....... .. 

7. To Shenandoah Valley RR. at W...ynesboro ........... .. 


8. To. Va. Midland Ry.lAt Charlotte~ville ............. ..

f At Gordonsville ............... .. 


9. To Richm'd, Fredericksb'g & Potomac RR,at June •••••• 
10. To Richmond for consumption, including t'Jgs, &c •••••••. 
II. To James R. wharves for shipment .................... . 


12. To Newport News t For co.nsumption including tugs. &c.
f Forshlpment ..................... .. 


Totals •••••••••••••••••••..••••••••••••.•••.••••••.•••• 

Decrease. 

2,743 

19,264 
176 

4,209 
16,52 7 

1.392 

63 
139 

5,096 

419 
13,107 
2,494 

830 

16,912 

13,095 
9,055 
6,758 

12,632 
1,286 

44 
1,216 

4,153 
17 

1,073 
8,010 

9:648 

66,987 
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The Coal Traffic of Ches. & Ohio Ry. during 1882 and 1881, 
as reported for 'TIle Virginias by Fuel Agent C. M. Gibson, 
by kinds of fuel moved, was as follows, in tons of 2000 lbs : 

Kind. 1882. 1881. Increase. 
----- ­ --- ­ -----

Cannel .•••••..•..•....•.• 30,910 25, 183 5,727 
Gas .•••••..••••.••••• .. .345,905 229,564 116,341 
Splint and block .••••••••.. 124,422 177,786 
New River, etc........... 357,744 263,5 17 94,227 
Coke .•..•.••••..••••••••. 9 1,919 77,376 14,543 

Totals .•••••.....••••••950,900 773,426 230,838 

There was a decrease of 53,364 tons in 1882, in the move­
ment of splint and block coals, those of the Kanawha region 
proper, where there are improved facilities for river transpor­
tation; this reduced the net increase of 1882 over 1881 to 
177,474 tons, a gain ofvery nearly 23 per cent.-The gain in 
cannel was over 22 per cent, in gas coal nearly 57 per cent, 
in New River coal over 36, and in coke about 19 per cent. 

The fuel moved in 1882 and in 188r was distributed and 
delivered as follows: 

1. To C. & O. Co. for its own use •••••••••••••.•••••.•.•... 189.61 7 
2. To Huntington, for West via Ohio river ................. . 49,535

3. On Elizabethtown, Lexington & Big S mdy RR•.•••••••. 54,61 9 
4. On Ches. &Ohio Ry. Ry.excepting Rich~lond.••.•••.•.• 127,261 
5 To Richmond & Alle~hany RR at Clifton Forse ........ . 14,557
6. To Valley R R. of Baltimore & Ohio at Staunton ........ . 
 719 
7. To Shenandoah Valley RR. at W ...ynesboro ........... .. 20,72 9 

8. To. Va. Midland Ry. } At Charlottesville •••.••••••••••• 55,421 

At GordonsvIlle ................ . 
 87 
9. To Riehm'd, Fredericksb'g & Potomac RR,at Junc ••••.• 7,624 

10. To Richmond for consumption, including t'lgS, &c •••••... II6,536 
II. 	To James R. wharves for shipment .••••••....•••.••••.. 188,933 
TNtN t For con~ul1l.ption including tug-. &c. 8.020 

12. 0 ewpor ew~ f Forshipment ..................... .. II8,242 


Totals.. .. . • . . .. .. .... .. .. • . . . .. .. .... . . • . .. ... • . . . . . • . 950.900 

128,408 
IIl.476 
36,70 5 

131 ,787 
7,067 

437 
3,82 7 

52 ,800 
540 

Jo,645 
79.501 

210,233 

The suggestive comparative features of the distribution of 
the coal mined and the coke made on the C. & O. and 
shipped by it in 1882 and 1881, are-(t) The increased 
consumption of fuel by this company in 1882, and the large 
increase in deliveries to Elizabethtown. Lexington & Big 
Sandy, to Richmond & Alleghany, tel Valley Div. of Balti­
more & Ohio, to Shenandoah Valley and to Virginia Mid­
land railways,-indicating the largely increased business of 
these railways in 1882 :- (2.) The diminution ofship'ments 
to Huntington, W. Va., for Ohio river trade by water, and 
to Richmond, Va., for shipment by James river (results of 
the extension of the C & 0., westward and eastward from 
these points), and the slight decrease in deliveries along C. 
& 0., (a result of the blowing out of one of the large blast­
furnaces, on its line, for repairs :-(3.) The handsome increase 
for consumption at Richmond, showing the increased busi­
ness activity of that thriving manufacturing and commercial 
city: (4.) The delivery of I 18,242 tons of coal-very nearly 
one-eighth of all moved by this railway in 1882 -at N ew­
port-News, for shipment. during the first year of the opening 
of the extension of the C. & O. to that pvint for business,-a 
slight foreshadowing of the enormou;; traffic in coal that in 
the near future is to make that tlte coaling station of our At­
lantic seaboard. 

-----------.----~--------

The Use of Coke for Locomotives on American railways is 
now attracting considerable attention. A receI1t run of 82 
miles, with a train of 131 loaded coal cars and 2 cabin cars, was 
made on the Reading road, with coke as a fuel. The run 
was made in 6 hours, 32 minutes, and 9,800 lbs. of coke 
were used, including the firing up. Each pound of fuel used, 
evaporated 7.091bs of water. The fire box used was larger 
than the ordinary ones. The" Railroad Gazette" gives the 
particulars of this experiment and considers it a successful 
one. 

The Collieries and Coke Works on Baltimore 
& Ohio Railroad and Branches. 

Vice-President Robert Garrett of the Baltimore & Ohio 
Railroad has, in compliance with a request, proviCled The 
Virginias the following complete lists-the first that have 
been published, so far as we know-of the collieries and 
coke works on the main lines and branches of that great 
niilway, and the distance of each from Baltimore and its 
daily capacity, January r, r883. Our readers will be greatly 
obliged for this valuable information. 

I.-Collieries in West Virginia on Main Lines. 

Miles 
Name of Colliery. • from 

Balto. 

Austin .•••••...•••..•... 263~ 
Newburg-Orrel. ...• •..... 267 
Montauk ..•.•...••••..... 2893{ 
Tyrconnel. ............... 291}{ 
Ocean ......•••......•... 299 
Smith ................... 300 

Name of Company I Daily Ca­
or pacity, in 

Operators. TOllS.I 
1-:-----=--=-----=---:0::------ 1-­
Austin Coal Co. /100 to 150 
Newburg-Orrell Coal Co. 300" 400 
Montauk Coal Co. 400 " 550 
Newbl~rg-Orrell Coal Co. /300" 400 
Consolidated Coal Co. '150 " 300 
Murphy Run Coal Co. 130 ,. --

Despard ..•..........•.•. 300~ Despard Coal Co. 130" 200 
JIarrison County......... 301 ~( Harrison Co..Coal Co. 100 " --
Pinnie Kinnick ........•.•. 301.J( Jackson & Clifford 150" 300 
Farlands............. 30331 Farland - "-
Monongahela Gas......... 385¥ Monongahela Gas Coal Co. 250 " 300 

Wolf Summit. ............. 309~{ W. Nolan. 

Palatine .................. 300!{ Newburg-Orrell Coal Co. 

Gaston•.••••••..••••.••••• 300~ Gaston C?al Co. 

American .....•••••••••. 301 Not workIng at present. 

New York ................ 301J{ ,. " ,." 

vVatson ................... 301 ~~" " "" 

Central. •••...••.•.....•. 303 O. Jackson, Supt. 

West Fairmont. .•••.....•. 303 ~ \Vest Fairmont Coal Co. 

Empire.................. 2083( Black, Sheridan & Wilson. 

Elm Grove .............. 384 Elm Grove Coal Co. 

Boggs Run ..•••......•.. 376U' Boggs Run Coal Co. 


" " ............. 375~{" " "" 

Bell. ..................... 379 
Brooks.. • . •. •. • • •. •. . . .. . " 
Glass-house... .•....• .... 
Kimberly....... . ....... . 
\Varner.,................. 
Marshall. ..... ...... .... 

\Y. Bell. 
Kasley Brooks. 
Glass-house \Vorks. 
P. L. Kimberly. 
G. Warner. 
\Y. Marshall. 

2. Collieries on Pittsburg Division. 
(Gas Coal Mines.) 

Name of Collieries. 

Osc-~la ..••.•.••••.•••. ,. 
Alpsville ..••.......•..•• 
YOllghiogheny & Ashtabula 
Shaner.•.....•...•.....• 
Armstrong................. 

Ocean 

Annie~iii;::: ::::....:.:: ~ :: 

Penn. Gas NO.4. ...... .•. 


)\files Name of Company 
from or 

Balta. Operators. 

308 Osceola Coal Co. 
307 B. F. Rllfferty & Co. 

Y. & A. Coal Co. 
303~ B. F. Rufferty & Co. 
302 \'''1 S·, 1'. C" 

\ . ,.. cott ~X: o. 
298 N. J. Bigby 

Pen? Gas Coal C~. 
Yough Slope ..•.....•••.• 296Ys: B. F. Hllfferty & Co. 
\Vest Newton .•.•........• 296 losborn Coal Co .. 

Markle ................. 295 C P. ~Iarkle & Son. 

Port Hoyal. .......••.•••• 291 Port Royal Coal Co. 

SInithton .................. !289Yz:n. F. !{uffer,ty & Co. [&,Co. 

Eureka.................. 2887iIFox, h.efer&Co or(B.F.R. 


20"­
200" 300 
300 " 500 
200 " 300 
200" 300 
200 " 300 
250 " 300 
So " 100 

150" 200 
75 " 150 
40 " 50 
20" 30 
10 " 20 
40 " 50 
10" 20 
40" 50 
20" 30 
40" 50 

Daily Ca­
pacity. in 

Tons. 

32 5 
400 
350 
800 
200 
850 
600 
500 
400 
400 
100 
350 

740 

450 

(Semi-Bituminous Coal Mines, near Myersdale.) 

l~eY'itone ........••••.•.. 11213Baltimore-Cumberland..... 214 
IKeystone Coal Co. 
Balto. & Cumb Coal Co . 

: 
i 

Cas~ellman ............... 2I9~'Ca'i~·e1lman Coal Co i 

Swede .................. j2 I 5 :Swede Iron & Coal Co : 
-- ---------- --===== 
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(Semi-Bituminous Coal Mine~ on Berlin Branch.) 

(Semi-Bituminous Coal Mines on Salisbury Branch.) 

Elk Lick .•.•••.•••••. _ . .• 
Cumberland .•••••.•••..•• 
Meyersdale. .... .. ... .... 
Salisbury-Central. •.•..••• 
Fair-View. . • . • • . • • •. ..•. 
Salisbury ..•.••..•.••..•.• 
Cochran ....••.•.•.•....• 
Smith .....•.•.•••...•••• 
Gras!>y Run ...••...•..•. 
Hocking................ ............ 


220 

" 

" 

" 

Cumberl'd & Elk Lick C.Co. 
Cumberland Coal Co. 
Meyersdale Coal Co. 
Salisbury Central Coal Co. 
Fair- View Coal Co. 
Salisbury Coal Co. 
Jas. Cochran. 
W. J. Smith & Co. 
Grassy Run Coal Co. 
Hocking Coal Co. 

Semi-Bituminous Coal Mines on Cambria & Somerset Branch. 

Hooversville ..••••.•••. I 253Yz I Hooversville Coal Co. 

<;oke-Works on Pittsburg Division. 

Name of Coke-Works. 

Alpsville .. 

Scott Haven ...•••. 

Smithton ........... 

Eureka .• a 


Fayette ............. 

Jackso'l ..••.•••.•. 

Washington........ 
Tyrone ....•••.••. 
Sterling........... 
Jimto\vn .....•..••• 
Cora ....••..••.... 
Pittsb'g & Consv'lle. 
(;as Coal & Coke Co 
Novelty......•..••. 
Henry Clay ........ 
l\Iorgan ......••.•.. 
Globe .•.••..••.•• 
Foundry .......... 
Eagle ......... 0 0 00 0 

Valley ............. 
Summit. ............ 
Tip 'rop ....••..•.. 
Franklin ........... 
Clinton ..•.•..••••. 
Fountain ........... 
Dexter ...•••.•.•.• 
Painter ...•...•.•.. 
Diamond ..••.•..•• 
Mullins............ 
Buckeye .......... 
Stauffer...•.•...•.. 
Standard ....... 
\Vatt ...•...•.•... '. 
l\Iahoning ..•...... 
Anchor.. ~ .....•..• 
Dunbar .•.•.•.••... 
Lemont .•.•......•. 
l\It. Braddock ...... 
Evans ....•.....•. 
Dickson Run. ..... 
Morrell ............ 

l\Ii1e~ "'"ame of Operators
from or 

Pittsburg Company. 

21)j B. F. Rufferty & Co. 
W. 1,. Scott & Co. 

38~4 [B. F. Rufferty & Co. 
39U ,Fox, Kefer & Co. 

27Yz 

60 ,Cochran & Co 
53U I " " 

55 I " " 
54¥ :Laughlin & Co 
54"( 
54 
55 
55 

56 
56 
" 

57 
57 
58 
60 

61 
61 YJ' 
64 
63 
63Yz 
65 
61 
62 
61 Yz 
61,1,{ 
66Yz 
64 
68 
60 
62 

J M. Schoonmaker. 
" 

J. S. Newmyer 

J. F. Dravo 

II. C. Frick Coke Co 

Cochran & Keister. 
J. S Cochran, & Co. 
W. H. Blake & Co. 
J. R. Stauffer 
McClure & Co. 

" 
J. M. Schoonmaker. 
B. F. Cough mann. 
A. A. Hutchinson & Bro 

Reid Bros. 

Brown 13 & Co. 

Henderson Bros. 

J. S. Colvin & Co. 

Lemont Furnace. 

A. O. Trustmari. 

Stewart Iron Co. 

W. J. Rainey. 

Cambria Iron Co. 


Number 
of 

Ovens. 

29 
25 

117 
10 

101 

65 

35 I 

116 
159 
320 


35 

253 

100 

106 

164 

175 
74 

152 
80 

142 
56 
5() 
50 
50 
40 

208 
60 

262 
116 
20 

600 
70 

100 
100 
100 
121 
117 
80 
50 

500 

DailyPro­
duct, in 
Tons. 

45 
30 

180 
15 

120 
90 
50 

180 
240 
480 

50 

375 
150 
160 
240 
270 
120 
225 
120 
210 
80 
75 
75 
75 
60 

315 
90 

400 
180 
30 

1050 
105 
150 

150 
150 
180 
180 
120 

75 
800 

Coke-Works on Main Lines, in West Virginia. 

Miles Name of Company Number DailyPro· 
Name of Coke-Works. from 

Wheeling 
or 

Operators. 
of 

Ovens. 
duct; in 
Tons. 

WVa. 
- -6-5­

Name ofColIieries. 
Miles 
from 

Balto. 

Name of Company 
or 

Operators. 

Daily Ca­
pacity, in 

Tons. 

Price ..•.•••••••••••••••• 262 'Thos. Price & Co. 
Maher...... ......... ...... " R. NIaher & Co. 
Adams. . . . .. . •• .•.••• 
Buffalo Valley ..••••..••• '1 
Morgan........... ...•.••• 

" Thos Adams, 
,. Buffalo Valley Coal Co. 
" l\Iorgan & Co. 

Austin............. 
Newburg........... 
Tyrconnel. ........ 
Monongahela .•••.•. 
Central .•••.•.••... 
West Fairmont ..••. 
West Fairmont Shaft 
Farlands.•...•..•.• 

115 
112 
II 1,1,{' 
75 
76 
75 
75 
76 

M. L. Shaffer. 50 
C. Mackall, Sec'y. 5033 

40" " " 25 
Monongahela Gas Coal Co 4030 
O. Jackson. 10 15 
'Vest Fairmont Coal Co. 18 27 ., 1812" " " 
Farland. 3020 

U. S Army Test of Kanawha Splint Coal.-Weare indebt­
ed to Gen. M. C. Meigs for a copy of "The record of exper­
imental tests of various fuels designed for the use of the U ni­
ted States Army, made from 1879 to 1882 in the office of 
the Quartermaster General at Washington, D. C" Gen. 
Meigs, now, retired, was Q. M: Gen. when these tests were 
made by Mr. L. M. Zunker, a mechanical engineer of the 
Polytechnic School, Carlsruhe, Germany. These tests were 
made to determine both the "relative" and the"actual value," 
as fuel. of the various kinds of fuel purchased and issued for 
the use of the Army, as a matter of interest and justice to 
the officers and to the enlisted men, and to furnish informa­
tion to guide the department in its decisions concerning fuel 
questions. This report fills 85 closely printed pages, giving 
the full details of 1 06 experiments-75 made with the Little 
Giant boiler, 25 of them with Pa. anthracite and 50 with dif­
ferent semi-bituminous, bituminous, lignite, and cannel coals; 
and 3l with the new vertical water-tube boiler: 6 of them 
with Pa. anthracite and 25 with other coals, same as with the 
other boiler. The coals used for these tests were from all the 
coal producing portions of the United States, from Great 
Britain, from Australia, and from Vancouver island; hence 
the range of comparison was wide and the standard of excel­
lence correspondingly high. 

We have room for but few of the data and conclusions of 
this very valuable report, one that will be a standard for ref­
erence; but the following have a special value: 

" 'Thl're is but olle measure 0/ tlte relative 'Zlti/lte 0/ coals; 
it is to be found in the number of pounds of water at 212 0 

Fahr. whIch one pound of that coal will evaporate into steam 
in a good steam boiler." 

"71u qllalilies required ifan)' materia! wlziC/z we d('sire to 
use as t1 fllel in industrial pursuits, and also for domestic use, 
may be classed in the following three points: (I) Material 
must be capable of burning in open air, and once ignited, 
combustion must continue of itself. (2) The air must not 
be contaminated or rendered unfit for use by the gases de­
veloped by its combustion. (3) It must not be too ex­
pensive." 

., Bitul1lin/l{ts coal varies greatly in heating power; there 
are, in fact, twenty-five kinds, mined in different sections of 
the country. now in use for military purposes, of which the 
heating powers vary, and which cannot be classified under 
one heading " 

The only West Virginia coal used in these experimental 
tests was splint coal from the Crown Hill mine, in the Coal­
burg bed, at Paint Creek, Kanawha county, W. Va., of which 
Mr. Brewer Smith is Superintendent. Mr. Smith sent the 
coal for this trial to Capt. A. F. Rockwell, A. Q. M., Wash­
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ington, D. C.- The report is in error in stating that it was 
from "Brown" Smith. . 

This Crown Hill spEnt coal was tested with the Little Gian 
boiler at four different times in April, 1880, as detailed on 
page 35 of the report. The result of these trials, as recorded 
on page 60, gave this coal the following record: 

Number of pound'i of water evaporated per pound of coal 
from atmospheric pressure and 212° Fahrenheit ..•.•••• 7.02 

Equivalent evaporation from atmospheric pressure and 212° 

Fahr. divided hy coefficient 0.843 (for equivalent for com­
parison with Prof. Johnson's report).................. 8.34 


Equivalent in pounds of coal per one cord of standard oak .• 1,800 

In these trials 49 different kinds of semi-bituminous and 
bituminous coals were used, from all portions of the U. S., 
from Eng., and elsewhere, and among all these the Crown 
Hill coal ranked 4th in the order of evaporative power, being 
only surpassed by two semi-bituminous coals, one from 
Somerset county, Pa., and the other fr:om George creek, 
Md., and by a co,ll from Colorado, The Monongahela, 
Pittsburg, and Allegheny, Pa., coals ranked 6th, 7th, 8th, 
and 17th in comparative merit, and the Tenn. coals 15th and 
16th. 

The Crown HiIl--s.plint coal was also tested at four different 
times in October, 1881, with the New Vertical Water-tube 
boiler designed by Gen. Meigs, as detailed on page 70 of 
this report, along with 30 other coals -anthracite, semi-bi­
tuminous, bituminous, lignite, etc.-from all parts of the 
United States, from England, Scotland, and elsewhere. In 
the comparative statement <?f the results ofthes~ experiments, 
oiven on pages 81-83 of thIS report, the followmg IS the rec­
~rd of the Crown Hill splint : 

Duration of experiment (in hours and minutes)............ 16: 55 

Number of pound'i of coal suppl ied to grate. • • • • • • .• • • •• • • • 600 
Number of pounds of coal withdrawn and separated after trial 13 
Number of pounch of coal actually comumed.............. 587 


( A'ihcs. •• ... ........... 39. 11 

f 1 f f fNumber 0 POUll( sore U'ie rom J Clinkers .•••.... ..••.. 7.5 

the coal in- l Total pound" of refuse, 46.5 

N umber of pounds of combustible used. . • •• • . . • .• • . • • • . . •• 540.5 
Percentage of combustible in coal. • • •• • . • • •.. • •••.•••••• 91.90 
Pounds of coal consumcd per hour .....•.•.•••••.~, t 't,· . . . .. 34·77 
Pounds of coal con'iumed per hour per square foot-of grate 

~urface .•••.•.......•.••..•...••••...••...•...••.. 10.70 


Totd pounds of water supplied to boiler. . . .. . . •• •• • .•. 4,288.82 

Number of pounds of water evaporated per hour .•••••.. , .. 253.93 
Number of pounds of watcr evaporated per hour per square 

foot of grate surface.......... •..••••.•••••.•••.••. 78.13 

Number of pound~ of water evaporated per pound of coal. . •. 7.30 
Number of pounds of 'vater evaporated per pound of coal from 

atmo'ipheric pressure and 2 12° . • • • . • • • • •• ••••••••••. 8.34 
Equivalent in pounds of coal per one pound of standard oak 1,796 

In this series of experiments, in all the elements that were 
considered, the Crown Hill splint ranked I 2th,-being pre­
ceded bv two semi-bituminous coals from Somerset county, 
Pa., five Pa. and one N. M. anthracites, and one N. M. and 
two Pa. (a Pittsburg and a Monongahela) bituminous coals. 
Excluding the anthracites it would rank 6th. Excluding the 
anthracites and semi-bituminous coals it would rank 4th, or 
same as in the former trials. 

Taking Gen. Meigs' "but one measure of the relative value 
of coals," "the number of pounds of water at 212 0 Fahr., 
which one pound of that coal will evaporate into steam in a 
good titeam boiler," as the only rule for excellence, the 
Crown Hill splint ranks 7th in the experiments with the 
Meigs boiler-or but one place lower than in the experiments 
with the Little Giant boiler-being only preceded by two 
~,emi-bituminous coals fr0111 Somerset county, Pa., a Lykens 

Valley, Pa ,anthracite, two Pa. (a Monongahela and a near 
Pittsburg) and a New Mexico bituminous. 

It is worthy of note that the percentage of combustible 
matter in the Crown Hill sp1int was greater than that in any 
of the coals that had precedence ofrank over it in the exper­
iments with the Meigs' boiler, except a bituminous one from 
near Pittsburg. 

As this Crown Hill splint leads all the bituminous coals test­
ed with the Little Giant boiler, by handsome per cents, in­
cluding all those that in the trials with the Meigs' boiler took 
precedence of it, it follows that the Meigs' boiler was not 
adapted to its use-although its rank was high even in that­
and that with a boiler of suitable construction it is a steam 
coal of rare excellence. 

Since writing the above we have learned from an authori­
ty in such matters in that region, that Alice furnace, at Iron­
ton, Ohio, is using Crown Hill splint. coal, raw, with very 
great r,atisfaction, in the manufacture of pig iron and that 
the Burgess Steel and Iron-works at Portsmouth, Ohio, con­
sider it the best, purest, and most economical fuel it has ever 
used in its operations. 

The bed ofcoal from which the Crown Hill splint is mined 
is one of the thick and uniform seams that, above water level, 
tlnderlies a large area in the Great Kanawha coal field; so it 
is very gratifying to be able to record such results as the 
above from its use. 

The Crescent Coal Mines, at Cresent station and post-office, 
Fayette county, vV. Va., on line ofChesapeake & Ohio Ry., 
78 miles east of Huntington, of which Capt. W. R. Johnson 
is proprietor and Mr. Thos. A. Bartlam, superintendent­
now consist of three mines, flonting on the C. & O. Ry., and 
Great Kanawha river and. one on Morris creek, the latter, 
sub-leased to Carver Bros., is connected with C. & O. by a 
branch road. 

The shipments ofcoal from these 4 mines in 1882,\Vere about 
10,000 tons as against 85,000 in IS8 r., Their present capac­
ity is fully 1000 tons a day, but transportation cannot be 
procured for half that quantity. Since June, 1882, a tipple 
has been completed at the river, from which three barges can 
be loaded at one time, and the "Eagle" coal bed opened, at 
a cost of $15,000. 

These mines furnish the superior gas and steam splint coals 
that are peculiar to the Great Kanawha field, and during the 
six years they 'have been in operation they have acquired a 
deservedly high reputation in both Western and Eastern mar­
kets.-The "Crescent" or "Coal Valley" bed here worked 
ranges in thickness from 5~ to 6} feet. 

Hon. John E. Kenna, the recently elected U. S. Senator from 
\Vest Virginia, is a most worthy successor to Senator H. G. 
Davis, for like him he has worked his way upward from 
among the toilers of the fields and forests, camps and mines, 
to the high position he now occupies. It is a good thing for 
W cst Virginia and a good thing for the whole of the Union 
to have such men for law and treaty makers; they understand 
the real wants of the country in this its deve1opn~ent era, 
and have the hardihood and conviction, born of experience 
ill straitened anci varied circumstance, to aid them in work­
ing for and securing wise laws.-W e wish we had the space 
to republish the story of Senator Kenna's life recently pub­
lished in the \\Theeling "Register"; it is one full of encourage­
ment to every young man possessed of will power but want­
ing in money power. 

The Gaolgist of N. C., Dec. 18, r882, says: "Unfortu­
nately for us we have no journal like "The Virginias." Every 
number of it makes me envious. As we have no such jour­
nal nor can get one, the only thing to be done> is for the 
state to take hold of the matter of making known our re­
sources." 

http:4,288.82
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Woody Matters. 

Lumber Traffic ofChes.& Ohio Ry.ln 1882.-We are in­
debted to Gen. Manager C. W. Smith for the following sum­
mary of the quantity of lumber, in 2000 lbs. tons, received at 
each of the stations named during the year 1882 : 

Newport News ............ 12,379ICharlottesville............ 9,138 
James River.•••••.••.••.. 35,090 Staunton. .••••••••••• •• .. 3,013 
Richmond ............... " 13,546 Huntington .............. 15,546 
Gordonsville.............. 126 Other stations ••••••..•••.• 27,949 

Jotal tons of lumber moved.............................. 116,786 


This shows that most of the movement was to, the Atlantic 
seaboard.-Iumber mainly from W. Va. for exportation. 

The following table shows the tons of lumber moved dur­
ing each month of 1882. It is interesting and suggestive,in­
dicating the lumbenng ?non/lzs of the Virginias. 

January. . ••••••••••.••••• 5,243[ July....... •••..•••••.••• 9,258 

February. • . •• •• • . .• ... • . • 4,52°1 August .................. 10,533 

March................... 7,823 September........ ..••••. 9,075 

April .••.••.•••.•.•••.•.. 11,426: October .................. 16,761 

May .................... 13,512: November ............... 10,352 

June.............. •..••• 8,551: December................ 9,732 


We regret that the kinds and sources whence derived of 
this lumber are not given. 

Amount of Tannin in Bark of same Virginia Trees. ­
Forestry bulletin No. 24 of the 1880 Census, dated January 
15,' 1883, i:5 devoted to showing the Amount of Tannin in the 
bark of some of the trees of the U. S. We have selected 
from this table the trees named in it that are found in the 
Virginias, and give the list below with the percentages of 
tannin and of ash found in the rossed bark-bark that has 
had its rough outside coating scraped or shaved off-ofeach. 

This table was prepared by Mr. S P. Sharples, who, as 
special agent, has charge of the chemical and physical work 
of the Forestry division of the census. His method of de­
termining the tannin is stated in this bulletin. 

Percentages of 
Common Name Botanical Name. Tannin. Ash 

White oak .... "......Quercus alba .......... 5·99 6. II 


Bur oak .•••••.•••••.. macrocarpa . • • • . • • • • •. 4·59 8.05 
Swamp chestnut oak .. Prinus*..•.••••••..•••• 6.23 3. 83 

Yellow chestnut oak .. Muhlenbe~gii {;~~~g': I~. ~~ 8.38 
6.23 

Red oak .•••••.•••••. rubra ................. 4.56 4·43 
Black or quercitron, do tinctoria .•••••••••.••• 5.90 5·73 
Spanish .•••••.••.••.. falcata. • • ••• ••••••••. 8.50 4.32 

Black-jack............ nigra................. 4.36 6,28 
Chestnut. •••••.•••••. f'astanea vulgaris. • • .. •. 6.25 2.00 
Black spruce ..........Picea nigra........... 7. 20 2.84 
Hemlock ............ Tsuga Canadensis ...... 13. II 1.3 1 

Prof. C. S. Sargent, who has charge of the Forestry di­
vision of the .census, comments on the above determinations, 
that they give the proportion of tannin found in each kind 
of bark but do not indicate its real value for tanning purpo­
ses since that can only be determined "by actual ex peri­
me~ts on a large scale, other properties in the bark, beside 
the percentage of tannin, affecting the value of the leather 
prepared with it." They are approximations that may s~rve 
to indicate species of trees that may be looked to as pOSSIble 
sources of tannin supply.-It is to be hoped that the final 
report on this subject will furnish us some of the "other prop­

The Mineral and Metal Traffic of Chesapeake & Ohio Ry. in 
1882, in tons of2,000 lbs. ,furnished The Virf?inias by General 
Manager C. \V. Smith, giving the origin and destination, in 
kind and quantity, of each, were as follows: 

Iron 0 reo 

Origin. Destination. Tons. 

(Lo\\' ~loor. • • • • • . • • • • • • • •• • • • • 845 
Clifton Forge ...... ~ Quinnimont................... 11,359

LlIuntingtoh.. • .. • • • • .. ... • ... 14,923 
Buffalo Gap .•••.•. ~ Quinnimont............ •••••. 190 

Jackson River...... 5Lo~v ~oor.................... 334 

( QUlnnlmont .•••••••••• " • • • . . . 122 

Covington { Huntington....... ••••• .•••. .. 104 
. .. ... ••• Quinnimont................... 1,732 


Lo\v Moor ••••••.••••••••••.. 1,856 
Backbone. • .• . . • .. Quinnimont •••••...•.•••.••••• 8,201{ Huntington ................... 4,707 

Kanawha Falls.•••. ~ Quinnimont. .................. 1,262 

Stone Cliff .•.•••••. ~ Huntington................... 247 


Low ~loor .•••••..• 5Hun.tington............... •••. 49 

t CovIngton ..•••••••••••.••••. , 22 

Alleghany ..••.•••• ~ Huntington................... 12 
Copeland .•••.•••. ~ Low Moor.................... 306 
l\1illboro...•.••••. ~ Staunton...................... 100 

Total movement .•••••••••••••••.••••••••••••••••46,37° 

Pig Iron. 
Origin. Destination. Tons. 

Richmond.•••.••.. -\ Lo\v l\loor. • • ••• • • • •• •• • • ... • • • 22 

F I { Huntington. • • •• •• • • •• •• ••• • • • 296 
erro ••••••. ••••• I~ichmond.................... 18 


(Richmond. • • •. • • •• • • ••• •••••• 2,107
I R. F. & P. Junction............ 56 

Longdale t Staunton. • • •• • • •• •• ••••• . • • •• • 14....... '''1 Clifton Forge......... ......... 157 
Newport News ...... ;..... •••• 16 
Huntington •••••••••••••••••.. 21, 140 

Jackson River...... { I-Iunting~on ............ ' ...... 1,761 

James H.lver................... 445 


I 
I 
(Richmond....... , . • • ... •• •. 3,833 

R. F. & P. Junction. •• •••• • • •• • 404 
Staunton. • • •. • • •• • • •• • • • . • •••• 973 
Goshen....................... 65 
IIuntington .•••••••••••.•••••• 13,612 

Low Moor .•••••... ~ Newport News................ 13 
James River.................. ~ 2,528 
Charlottesville......... •. .. .... 60 
Jackson River................. 537 
Ronceverte ....•••.•• '" • •• •••• 5 

LCharleston. • • • • • • • • • • •• • . . • • •• 1,797 

Staunton •••••••••• 5G?shen .•••••.••.•••••.••••••. 80 
t H.lchnlond •••••••••••••.•••••• 

IIunting~on ••••••••••••••••••. I 1,222 
Quinnimont ••••••. J~mes Hwer........... . ••••••• 904 

H.lchmond .................... 1,067
{ 
R F. & P. Junction............ 54 


Fire Creek,........ ~ Huntington........ ........... 21 


Goshen. •••••.•••.•••.•••••••. 10 
Huntington........ Barboursville.................. 12

{ Richluond................ •••• 23 


James River ••••••. ~ Huntington...... .• ........... 409 


Charlottesville ••••. ~ \Vaynesboro. • • • • • • • . • • • • • • • • • . 63 

' Huntington.......... •••••••• 669 

Clifton Forge... .... Richmond·.................... 148 


Charleston. ••••••••• •••••• ••• 15 
LQuinnimont.... ............... 757 
~ 

erties" of our tan-bark trees. Total movement. •••••••••••••••••••••••• " •••••• 65,500 
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Limestone. 
Origili. Destination. Tons. 

Fort Spring.•••.... ~ Quinnimont.. o ................ 15,053 
Bell Valley. . .. . •• ~ Goshen ..... '.•.••••••.••.••'. •. 4.438 

1'otal, movement .• 0 19,490•••••••••••••• 0 ••••••••••••••• 

Li me. 

Origin. Destination. Tons. 

Richmond •••• 00 •••• Local Points ....•.. o 300 

vVaynesboro. ..... .•. " 780 
Fishersville ........ . 556 

Staunton ..•..•••••. 300 

Fort Spring. . . . .. . .. " 325 
Afton... .........••. " 180 

Alderson. . . • • • • . • . .. " 17 

Total l110Vement................................. 2,458 


M a ng anes e. 
Origin. Destination. Tons. 

H t' t j Charlottesville.. • •• .. . . • ... • •. 24 
un lng on ... ·····1 Jalllcs River .................. . 13 

, { Huntington .•••.•••.•.• 200 ••••••• 

\Vaynesboro.. ...... James River........ 78
0 ...... .. 

N e\vport N e\vs. • • . . • •• • .•.••.• 393 
T I '11 . { James I{iver .•••••...•..•••.•.. 55 

o erSVl e......... I{iclullond. . • .• • .••.•.•.•...• 124 

James River ..• 0.0 •••••••••••••• 48 

Charleston. . • . .••. Staunton ..................... . 12

{ IIuntington .•• " •••••. 0 41 

'rotal movement .••.•.•.....••.•.•••..••••••.•••. 

Origin. 

Clifton Forge .....• 

Origin. 

G h -- , 
os en ..•...••••• 1\Vaynesboro......... • ...•• •••. 13 


Staunton ..... • • ••• . • • •• . . • • •• • 181 
r\Vaynesboro.................... 2 


Craigsville ........ ~ Huntington. ...... .. .••. .. •. ... 28 


lJalnes l{iver ............. 700. ••• 

Charlottesville........... ...••. 274 


Total movement.. 0 675••••••••••••••• '. •••••••• •• ••••• 

Sal t. 
Origin. Destination. Terns. 

Newport News .• : 0 Local points .......... 168
... 0 

Richnlond........... . .................. 1,202 


~Ialden. . ... ........" ......... 0...... ... 880 

Charleston ............ 
0 " 

James River......... " 


Total movement .•••...•..••.••••.•.••••• 4, 1760 ••••••• 

The Lynchburgh Iron Co's Furnace, at Lynchburg, Va., 
having been put in thorough repair, went into blast the ear­
ly part of this month in charge of Mr. Stephenson. Its out­
put will be about 25 tons a day. It is reported that this 
Company will buy the iron mines of Gen. Munford, near 
Blue Ridge station of Norfolk & Western RR., the ones 
from which it now obtains its ores. 

S I ate. 

Destination. Tons. 

~ Huntington..................... 795 

Marb Ie. 
Destination. Tons. 

j Chntiottesville .................--1-8 


The Forests of West Virginia.-Forestry Bulletin No. 25 
of the U. S. Census of 1880, by Special Agent C. S. Sargent, 
under date of March I, 1883, has just come to hand. It is 
devoted to the Forests of West Virginia and is illustrated by 
a handsomely executed small scale county map of that state, 
"Showing the distribution of its forests with special reference 
to the lumber industry." This map shows, in colors: (I) the 
region from which the valuable timber has been largely re­
moved; (2) The region of forests chiefly of hardwood; (3) 
The spruce (Picea nigra) belt; and (4) The white pine (Pinus 
strobus belt. I 

Weare not prepared to accept as correct the conclusions 
presented on the map as to the extent of the areas "from 
which the valuable timber has been largely removed,"-es­
pecially those in the great Kanawha and Guyandot basins. 
They are made much too extensive.-We hope to be able to 
reproduce this map, that we may comqlent on it intelligently. 
It makes a capital exhibit for West Virginia as a timber pro­
ducing state. 

The following is the full text of this bulletin: 
The forests of West Virginia, with the exception of the 

belts of pine and spruce confined to the higher ridges of the 
Alleghany mountains, are principally composed of broad 
leaved trees, the most important of which are the White and 
Chestnut Oaks (Quercus albll and Q.Prin!tS), the Black Wal­
nut (Jiu;!ans 1ll!;ra), the Yellow Poplar (Liriodendroll tulipifi­
ra), and the Cherry (Prunus serotl1la.) 

The forests have been largely removed from the counties 
bordering the Ohio river, and the most valuable timber along 
the principal streams, especially the Black Walnut, Cherry, 
and YeHow Poplar, has been culled in nearly every part of 
the state. ... 

The Black Walnut, found scattered everywhere in West 
Virginia, is least plentiful in the northwestern and Ohio river 
counties and most abundant along the upper waters of the 
rivers flowing into the Ohio through the southwestern part 
of the state. 

Yellow Poplar is found throughout the state and is still 
abundant about the headwaters of nearly all tKe principal 
streams. 

Large bodies of Cherry are found in Greenbrier, Nicholas, 
Webster, and other counties immediately west of the moun­
tains. ­

A large amount of Hemlock (Tsuf{rl Canadensis) is scat­
tered throughout the valleys and ravines ofthe northeastern 
part of the state and along the western slopes of the Alle­
ghanies. 

The area still occupied by White Pine (PilluS strobus) is 
estimated to extend over 310 square miles, and to contain 
about 990,000,000 feet of merchantable lumber. 

The principal centres of lumber manufacture are along- the 
Kanawha river, at Ronceverte, Greenbrier county, at Park­
ersburg, and along the upper Potomac. 

The lumber product of the state for the census year was 
180,112,000 feet of lumber, 12,071,000 laths, 3,695,000 

shingles, 41,992,000 staves, and 1,952,000 sets of headings, 
valued at $2,431,Sj7. 

--~--------------------

Douthat Iron Lands.-The trustees of the great "Douth­
at survey," about 100,000 acres, in Alleghany, Bath and 
Highland counties, Va., have recently leased a portionofthe 
large deposit of iron ore on the waters of Pounding-mill run, 
adjoining- and forming part of the beds that were mined for 
the old Dolly Ann furnace, on a royalty of 25 cents per ton. 
The lessees are now constructing a branch railway down the 
run to the Chesapeake & Ohio Ry. near the bridge over 
Jackson river some three miles east of Covington. They will 
soon be able to supply large quantities of excellent ore, in­
tending to be miners and shippers, at least for the present. 
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- The West Virginia Central & Pittsburg Ry. Co. has favor­

ed us wtth a copy of the report of its president, Senator H. 
G. Davis, to its board of directors, of Oct. 17, 1882. From 
that \ve gather the following interesting items concerning 
this important West Virginia railway, one that is rapidly be­
coming a prominent tactor in the development of that ris­
ing commonwealth. . 

On the 19th day of October, 1881, the railroad of the 
Company was completed from the junction with the Balti­
more and Ohio Railroad to the Elk Garden Mines, a distance 
of 12Z miles, and opened for traffic; and on the 20th, the 
day following, the Company began the shipment of coal 
from the Elk Garden Mines, and has continued to do so reg­
ularly since. 

InJuly last the "Big Vein Coal Company," owning cmil 
lands on the line of the road about 9 miles from the junction, 
opened its mines and began shipping coal from Winqom 
Station, and has continued to do so since, their average ship­
ments being now above 200 tons daily. Another company 
is now prepariug to open their mines and ship coal. There 
are also several saw-mills on the line of the road, and others 
in process of erection. 

From October 20, 188r, to J llluary I, 1882, the 
Company produced and sent to market, tons 
(of 2,240 lbs.). . . . . .. ...•. .. 

From January I to October I, 1882. . . . .. 
Shipped as follows: TOilS. 

East by the Baltimore & Ohio RR. 121,100.09 
" "., Chesapeake & Ohio Canal. 9,57°. 17 

West " " Baltimore & Ohio RR.. 32 ,696.0 4 
Baltimore & Ohio RR. use, and local. . . 20,471.07 

Total-all taken from one opening. . 183.837.37 
The average net profit on the production of 172471 tons 

of coal for nine months-from January I to October I -af­
ter allowing 20 cents per ton freight to the Company, was 
45 7-100 cents per ton. 

Ellr71ings from 'Transportation. 
The gross earnings on 12! miles of road for the 

nine months from January I to October I, 

1882-were ..... $42,205.21 
The operating expenses were. . . . . . . 17,372.86 

or 41 16-100 per cent of the gross earnings. 
Net profits from transportation. . . .. . . $24,832.35 
Profits from sale of eoal for same period. . 77,732.74 

Total net profits of the Company from Janu­
ary I, to October I, 1882. . . . . . $102,565.°9 

which have been expended in making improvements and in 
construction of the road from Shaw to the Upper Potomac 
Coal Fields. 

Although for nine months 41 16-100 per cent of the 
gross earnings for operating expenses is moderate, yet since 
the road has been thoroughly completed this has been con­
siderably reduced 

For the months of August and September, 1882, the av­
erage net earnings from transportation alone were more 
than $5,000 per month, a rate not only more than enough to 
pay the interest on the $617,000 of bonds outstanding Oc­
tober I, 1882, but more than enough to pay the interest 
on the $ 1,000,000 of bonds, amount authorized to be issued 
and sold to complete the road to the Upper Potomac Coal 
Fields-about fitly miles; and that the average operating ex­
penses were 23t per cent of the gross earnings. The net 
earnings of the road have always been equal to or more than 
the interest on the bonded indebtedness. 

The average net profit of 45 7-100 cents on a ton of coal 
from January 1st to October 1st, 1882, besides the 20 cents 
per ton allowed the Company for freight, which would make 
the net profit from sale of coal 56 25-100 cents per ton, is 
large, and is due to the high prices obtained for coal during 
the suspension of mining in the Cumberland region from 
March until August, owing to the strike of the miners, the 
coal companies refusing to pay but 50 cents per ton for min­
ing coal, while the miners demand 65 cents. This rate of 
profit cannot be maintained in the future. Notwithstanding 
the strike was general in the Cumberland region, and lasted 
five months, yet the Company was fortunate enough to con­
tinue mining coal-not losing a day-at 50 cents per ton. 
This good result was due to the fact that parties now largely 
in~erested in the Company, in 1880, anticipating the opening 
of the Elk Garden Mmes by the Company, reduced the price 
of mining in the mines they owned south of the Baltimore 
and Ohio Railroad to 55 cents a ton, and this has remained 
the price since, notwithstanding the strike. 

Byan arrangement with the Baltimore and Ohio Rail­
road Company, the Company has jointly built and secured 
the exclusive use of a track from the junction into Piedmont, 
about one mile. This gives the Company connection at 
Piedmont with Baltimore and Ohio trains, and greatly £1.cili­
tates it in securing coal cars and generally transacting its 
business. 

The Company is now engaged in making its second open­
ing on the Big Vein near Elk Garden, which will he complet­
ed and ready for the shipment of coal in about sixty days. 
This will enable the Company to nearly double its capacity 
for the production of coal from the Big Vein. 

.The road from the junction to the Elk Garden Mines has 
been constantly improved since it was opened, and is now in 
first-class condition. I t has been in operation about one 
year, and, although heavy consolidation engines are used and 
long trains moved daily, yet in operating the road there has 
not been a single accident, and only an occasional delay of a 
few hours. 

According to the report of the Superintendent of the 
Mines, there are now employed in the Mining Department 
some 300 men, of whom 250 are miners and the rest labor­
ers of various kinds. 

He closes his report by saying: "The mine is in thorough 
working- condition, and the entire mining plant, from dump 
house to the end of the mine, is first-class in every particu­
lar 'f 

Grading and track laying on the extension from Shaw to 
the Upper Potomac Coal Fields near Fairfax Stone, a dis­
tance of 36 miles, has been somewhat delayed, owing to the 
wet season and slips on the sides of the mountains. 

From the report of the engineer in charge of construc­
tion, there had been completed, on the 1st day of October, 
on the extension, 6! miles of track and 17 miles of grading, 
leaving 12! miles to be graded, 7 miles of which, he esti­
mates, can be finished from the 1st to the 15th of December 
next, and the remaining 5 i miles by the 1st of February, 
1883. There is now (October. 17) 9 miles of track comple­
ted from Shaw, making 20 miles of track from Piedmont, 
and in all 22~ miles of completed road. The Engineer re­
ports that on October I there were 810 men engaged in grad­
ing and masonry on the extension, besides the force laying 
track, which numbers about 50 men. 

He further reports that there will be no tunnels on the 
line; only two. trestles-one near the junction, 200 feet long, 
and one 3~ nules east of the summit, 150 feet long; and two 
bridges across the north branch of the Potomac-the first, 
26 miles from the junction, will consist of two iron trusses, 
100 feet each, now finished and read y for transportation; one 
abutment and the pier, both on solid rock, are finished, and 
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the other abutment will be completed by November I. The 
second bridge will recross the Potomac into West Virginia 
near the mouth of Buffalo Creek, eight miles from the first; 
it will have an 100 feet iron truss. Both bridges are built by 
a leading manufacturer, are of unusual strength, and adapt­
to the heaviest rolling stock. He estimates that the grading 
and masonry on the extension ought to be eompleted by 
February, 1883, and the whol~ line opened for business early 
next spring-. 

The line of the road enters the State of Maryland at a 
point about 27 miles from Piedmont, and continues in it for a 
dtstance of 8 miles. After careful surveys, it was found that 
a line for the distance named could be built cheaper in Ma­
ryland, and, after being built, maintained cheaper than in 
West Virginia. 

The maximum grade on the whole line is less than indica­
ted by the preliminary survey, being, on a definite location, 
70 feet per mile, with which the summit .of the Alleghanies 
is reached and crossed near Fairfilx Stone. This grade is in 
favor of the trade; and from 30 to 40 per cent lighter than 
the grades used by the trunk lines in crossing the Alleghany 
Mountains. 

Examillations are heing made in the Upper Potomac Coal­
fields for the purpose of ascertaining the extent and dip of 
the coal veins., with a view of opening them and being ready 
to ship coal by the time the road reaches there. 

As to the extent and quality of the coal in that region, I re­
fer to the condensed reports of Mr. Owen Riordan, late In­
spector of Mines for the State of Maryland, and Pro( Pum­
peIly, of the U. S Census Commission. 

Mr. Riordan, in his report .of mining operations the last 
half of 188 I, says: 

I worked on a portion of Grant, Tucker and Preston Coun­
ties, \V. Va. Commencing at "Fairfax Stone," I opened on 
what I call the "Fair£'lx and Dobbin house coal region"­
which is about 9 miles long and 8 wide-ten different veins 
of coal, the thickest being I J feet and the smallest 4 feet, 
measuring in the aggregate 52 of coal. 

These veins of coal are of a different quality, some gas; 
some bituminous, and one vein of good 'coking coal. They 
are so situated, one above the other, that anyone of them 
(or all of them together) can be worked without interfering 
with any other. 

This is the most remarkable coal region so far discovered 
in this of any other country. I have neither seen nor read 
in the reports of any other person of a coal region having as 
much coal in it as this, and the whole of it is free from slate, 
bone coal, or any other impurities. This is neither exagger­
ation nor delusion, as all the veins are opened so that any 
expert can examine them. He will find them to be just as I 
have stated. There is a 9 foot vein of steam coal in this re­
gion that fully equals the Cumberland coal. 

We opened on the second division of this \Vest Virginia 
coal-field-which lies between the Dobbin and Kent roads 
and the mouth of Buffalo creek-eleven different veins of 
coal, ranging in thickness from 3 to 6 ft. This coal is semi­
bituminous in quality, except one vein, opened at the head 
of Elk run, of cannel coal, 3 ft. thick. 'The ~oal in this divis­
ion is also free from all impurities. 

The coal area is a thick forest almost covered with spruce 
and hemlock, the trees being of an enormous size and good 
quality, making it as superior in its timber as it is in coal. 

Prof. Pumpelly, under date of May 17, 1882, writes:-On 
the 23d of March last I sent in my report on the coal of the 
Upper Potomac and Stony River basin, I beg to present 
herein a brief summary of the conclusions arrived at. 

I. The Upper Potomac and Stony River basin, ~bove the 

mouth of Stony river, contains at least 25~-square miles of 
coal land, after allowing for the erosion bf the valleys. 

2. This area is underlaid by a group of several seams be­
longing to the lower part of the lower productive coal meas­
ures. 

3. My examination did not enable me to state the number 
of workable seams, nor the total thickness of merchantable 
coal; but I saw beds of workable thickress (3 to 9 ft. thick) at 
so many different points, that I think is safe to assume that 
the whole area is underlaid by coal of workable thickness. 

4· At the sounhern end of the field, where more explora­
tion has' been done, I examined three seams of workable 
thickness, two of which, with an aggregate thickness of 8 
feet, are remarkably fine coal both for steam and for coking, 
and very low in sulphur. 

6. I should put at the minimum figure of 2,000,000,000 
tons the amount of coal in the beds of workable thickness in 
the Upper Potomac and Stony River basin. 

All of this is above drainage and accessible from the val­
leys, and I think we may assume that at least one-half of it 
js available good coal. , 

Further exploration will, I think, prove the existence of 
even greater thicknesses, of this excellent coal under por­
tions of the basin. But enough is now known to prove that 
it has the basis for a great mining and carrying industry. 
This basin contains far more steam and coking coal than any 
other east of the Alleghanies outside of the ,Cumberland or 
Piedmont basin; and it is also considerably nearer tide wa­
ter than any other. Its coal and coke will have a very ex­
tensive market for steam purposes and iron smelting respec­
tively. 

President Davis concludes:-In the administration 'of the 
affairs of the company, the management has adopted the 
policy of making moderate charges for freight and passen­
gers, bc:licving this the best means of early developing the 
coal, iron ore, timber and agricultural interests on its line, 
and which policy will be continued with the approval of the 
board. Most of the officers of the company being largely 
interested, as heretofore reported, the president, vice-presi­
dent, general manager, secretary and. treasurer have made 
no charges for their services, nor do they expect to before 
the company declares a dividend; nor is the company under 
charge for rent of offices in Piedmont, Baltimore or New 
Yo·rk. 

The offices of this company are at Piedmont, \V. Va , and 
92 Broadway, New York city; its officers are: H. G. Davis 
president; S. B. Elkins vice president;· Augustus Schell, 
Wm. Keyser, Thos. B. Davis, Alex. Shaw, S. B. Elkins, Jas. 
G. Blaine, J. N. Camden, T. E. Sickles. W. H. Barnum, and 
John A. Hambleton, directors; A. Ebert secretary, C. M. 
HQlt treasurer, and T. E. Sickles chief engineer. 

Up to February 10 this company had this year (1883) 
. sent to market, via B. & 0 RR., 19,450 tons of coal from 

its Elk Garden and 6,029 from its Big Vein Co. mines,-a 
total of 25,479 tons in 6 weeks, or at the rate of over 
200,000 tons a year. 

The Fairfields Coal Co., the one that has leased coal lands 
from the Cabl11-creek Kanawha Coal Co., and the Williams 
Coal Co., of Kanawha-has begun the shipment of coal over 
the Kanawha Ry., the one up Cabin creek from the Ches. & 
Ohio and the Great Kanawha river, as we are informed by a 
party in interest. Cabin creek coal basin is one of the very 
b.est in the Gre:lt .Kanawha coal-field, one where the dividing 
ndges are very hlg h and where the coal beds of the Middle 
Measures (No. XIII) appear to be at their best in thickness 
~nd quality. Weare pleased to be able to record the begin­
ning of the develoPI1?-ent of this important region. 
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.Errata.-On page 41, 2 nd line of table, \Vest Va. coke, 
under "pounds in one cubic foot, Dry," for 52.41 put 52.54; 
and under "percentage, coke," for 61.32 put 64.32; 5th line, 
Cumberland coke, under "grammes in one cubic inch, Wet," 
for 31.63 put 21.63. . 

The Spring Meeting of the American Institute of Mining 
Engineers this year will most probably be held at Roanoke, 
Roanoke county, Va., as a central point, but including run­
ning and halting sessions all along the 770 odd miles of the 
lines of the Shenandoah Valley and the Norfolk & \IVestern 
railways and their branches in Virginia (including a few miles 
in Maryland), for we learn that the free use an,d hospitalities 
of these great railways, the hospitalities of Roanoke, and 
those of the mining, furnace, and other companies on these 
railways, have been tendered to the members of the Institute 
and the acceptance of them urged in a way that hardlyad­
mits of a rejection. The meeting will probably take place 
the last week in May-May 28-31 and June 1-2 -the initial 
one taking place at the noted L.!Jray Inn, Luray. Page 
county, Va. 

The furnaces, etc., that are now accessible. by the cars of 
these railway companies, are among the most interesting to 
mining engineers of any in the country: and the scenic at­
tractions of the regions they traverse can challenge com par­
ison with any in the Union.-The Virginians promise that 
the Second Virginia meeting shall be an improvement on 
the First. . 

Prof Fontaine's Notes, page 42, occupy considerable 
space in this issue, but we are sure· that no one desiring ac­
curate information concerning the great iron, manganese and 
other ore deposits of Virginia that exist along the western 
base of the Blue Ridge in this state, for a distance of fully 
three hundred miles, will regret the length or fullness of this 

• 
article. Prof. Fontaine sets forth. very clearly, the place of 
these ores in formation No. I, and the conditions in which 
they are found, illustrating his statements by careful descrip­
tions of individual mines and openings.-While we do not 
concur in all his views in reference to the origin of these ore 
deposits, we do so heartily in his general statements concern­
ing them, and commend these to the thoughtful study of the 
many that in Virginia are now mining these superior Primor­
dial ores. 

Connellsville vs W. Va. Coke. -On pages 40-4 I of this 
issue we print in full the paper of Mr. John Fulton, Gen. M. 
Eng. of Cambria Iron Co., on the relative merits of Connells­
ville and New River, W. Va. cokes, as pro.mised in our last. 

We had gathered the materials for a review of and reply 
to Mr. Fulton's highly valuable and interesting paper-one 

. that all our coke and furnace men will read with great inter­
est-but were unwilling to publish it until assured by Mr. 
Fulton himself that his paper had been correctly printed by 
the "Keystone Courier," especially the tables, as the copy of 
that paper from which we took Mr. Fulton's article was bad­
ly printed. Our enquiry in reference to this and other points 
in his paper found him absent, as the following extract from 
a letter indicates, necessitating, from the lateness of its arriv­
al, the postponement of our reply until next month.-The 
"errata" on page 33 of this number show that our apprehen­
sions were well founded. The reader will please make the cor­
rections indicated on page 4 I, which had to be printed before 
the arrival of the corrected copy-which we notice is a pam­
phlet issued in handsome style by the H. C. Frick Coke Co. 
as an advertisement of Connellsville coke, with the title page, 
"Furnace Fuels. Connellsville Coke Superior., Why it is 
better than other Coke and Anthracite Coa1. The four prime 
requisites of good coke explained," etc. . • 

Mr. Fulton writes as follows, under date of March 29:­
"I find your esteemed favor of 13th ult. on my return from 
Cambria Iron Co's iron ore mines in the Menominee region 
in Mich. I got home yesterday afternoon. The W. Va. 
coke.in 2 nd column of table was from Fire creek, M. E. 
Miller. of your place. manager; analysis by J. B. Britton of 
Philadelphia, physical tests by the writer; analysis and test~ 
made March 3, 1879. I made Mr. Miller a report of the 
the relative value of his coke at that time, ranking it next to 
Connellsville. The samples examined from the Connellsville 
region were from the P. & C. Gas Coal and Coke Co., John 
Dravo agent, from the works of Frick & Co., and from the 
works of Cambria Iron Co. There is substantially no differ­
ence in these cokes. I send you the article in pamphlet form, 
also a Scotch parnphlet on a kindred subject. 

I am no chemist, only a mining engineer. The study of 
coke came from the poor character of some made by this 
company. I have no desire to interrupt your discussion of 
this important matter. only to direct attention to the require­
ments of coke fuel for blast furnace use." 

The pamphlet edition of Mr. Fulton's article states that 
the Connellsville coke used in the "E." furnace, mentioned 
at bottom of page 40 of this number, was from the works of 
H. C. Frick & Co. 

Appreciation.-A gentleman from the North, who has 
charge of the construction of a large work in Virginia, says, 
in a letter to the Editor:' "Vou are entitled to every success 
for undertaking to publish so extremely valuable a paper. It 
furnishes what Virginia needs the outside world to know. 
The state could well afford to subsidize your paper. The 
Treasurer or Commissioner of Lands should buy and send 
away 2,000 copies or more a month. It is of more importance 
to the state than all the local gossip town papers together. If 
the state would spend more for information and less for pol­
itics it would be vastly benefited. 
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Coal and Coal Traffic of the Ches. & Ohio Ry., Feb., 1883.­
General Manager C. W. Smith sends The Vz'rgz'nz'as the 
following statement of the total output and distribution of 
coal and coke received from mines on line of C. & O. Ry., 
(including fuel on Lexington division) during February, 1883 
and February, 1882, in tons of 2000 lbs., compiled by fuel 
agent C. M. Gibson: 

Kind. Febmary traffic 

1883.\1882. Incr. Decr. 

Cannel ........ " ................... . 
 3,039 %,417 1,622 ...... 
Gas ..................................... . 26,617 23,846 2,831 •••••• 
Splint and Block ••••••••••••••••••••••••• 9,393 12,762 ...... 3.36g
New River, &c .......................... . 
 34,201 :;7,598 6,coo3 ..... . 
Coke ................................... . 9,993 8,":'54 1,"'39 .... •• 

Totals ............................. 83,303 '!!.:!!! 12,295 ..!.3("9 


The net increas"e of ~ebrua~y, 1883, over February, 1882, 
was 8,926 tons, or a gam of a httle over II per cent. The gain 
was in the movement of cannel, gas. and New River coals 
and coke, a large proportion of it was in New River coal, in 
which the increase was nearly 24 per cent. 

Distribution of above for February, 

I. To C. & O. Co. f<lr its own use................... .............. 14,215 13,5°3 

2. To Huntington, for West via Ohio river............ .............. 251 6,889 

3. On Elizabethtown, LeXington and Big Sandy RR...... .......... 3.705 6.763 

4. On Ches. & Ohio Ry , excepting Richmond........ ............. 16,906 15,840 

5. ~o Richmond & Alle!fhany RR. ~t Clifton Forge... •• ..... .... 984 1,433 
6. ~ 0 Valley RR. ofBalumore & OhIO at Staunton •••••• ::... •••••• 258 
7. To Shenandoah Valley RR. at Wayneshoro...... .............. '05 507 

8. To Va. Midland Ry. J At Charlotte~ville............ ............ 5,413 1,794 


, At Gordonsville .......................... 1 ...... 20 

9. To Richmond, Fredericksburg & Potomac RR. at Junction.. •••• 491 ! 6g7 

10. To Richmond for consumpti(;m, including tugs, &c......... ...... 12,258 10:305 

II. To James R. wharves for shlpmen~ .......... :........... ....... 2,447 15.366 

12. T;, Newport News j For C0!lsumpuon, including tugs, &c.... ••• 35: ......

1Forshlpment............................... 26,17;' •••••• 


Totals ........ " ...................................... I~~ 74.377 


The above shows that over 31 per cent, or nearly one­
third of the coal moved by this railway in Feb., J 883, was 
sent to Newport News. A reference to page 25 of this vol­
ume will show that in Jan., 1883, the movement of coal to 
Newport News for shipment was 16,912 tons; so the Feb., 
1883 movement to that point was 9,265 tons: or over 54 per 
cent more .than thatfor January. 

The following table presents the progressive traffic from 
January I, to February 28, inclusive, for 1883 and 1882. 

KInd 1883. 1882. Increase. Decrease. 

Cannel ••••• ....... '(,711 2,876 1,835 . ..... 

Gas ................... 51,294 37.708 13,586 

Splint and block ......23,o48 :>9,160 6,IJ2 
New Riv·r,&c ........65,438 51.600 1I,838 

Coke .................. 19.441 18.020 1.421 


Total ............ 163.932 141,364 28,680 6,1I2 


This shows a net gain for the two months of1883 of22,568 tons, . 
or about 16 per cent, over the same months of 1882. Judged 
by the returns ofJanuary and February, the fuel movement 
of the C. & O.for 1883 will be 983,592 tons.-We are in­
clined to believe it will be near 1,250,000. . 

Coke Making in Virginia 1886 appears in the Com pendium 
of the loth census in a statement that she had 2 coke mak­
ing establishments. having $30,000 capital, that were not in 
operation during the census year. One of these we know 
was at the Midlothian coal pits. Chesterfield county. 

At this writing there are in Virginia: the large coke works 
of the Low Moor Iron Co ,at Low Moor, Alleghanv coun­
ty, on the Chesapeake & Ohio RR., now in full blast, and 
the extensive ones of the S. W. Va. Improvement Co., at 
Pocahontas, Tazewell county, on the Norfolk & Western RR., 
now being completed and that will be in full blast some time 
in May. '. 

The Coal Section at Crown Hin, Kanawha county, W. Va, 
on line of Ches. & Ohio Ry., measured by Engineer O. A. 
Veazey in 1876, and furnished The Virginias by Supt. Brew­
er Smith, is as follows, from the top downward: 

The Black Flint ledge......................... . 

2. Shales and sandstones •••••• : •••.••••• : • • • • • • . • • . 40' 
3. Splint coal. ••••• •.• ••• .•. ..•••. .••.•••••••••. 4' 
4 Shales and sandstones.••••.•••..•••.••.•••.••. Ibd' 

Coal 7' 6"}
5. Ooalburg coal.... Slate I' 0" • • •• • .... .....

{- Coal I' 6" 
6. Shales, etc .•••• ,. ••••••••.••••• ••••.••.•••.•. 
7. .Winifrede coal (On Paint creek front 4' 811) ••• o. ~ 0 • 

8. Shales, etc. 00 ••••••••• 0 ••••••••••• 0 •• 0.0 •• 00 ••• ­

9· Coal. with 4 thin bands (If slate .•• 00 •••••••••••• o. 

10. Shales, sandstones, etc .•••••.•••.....•••.••••••• 
I I. Cedar Grove coal .. • ••• 0·: ..............• r. o. • 


12. Shales, etc ............... 0................. 0... 

13. Coal, (thin cannel bench at bottom) .••••••• 00. 0 •• 00 

14 Shales, etc. 00 •• 0 0 ••••••••••••• 0 00 ••• 0.. • • •• • • • • 

15. Blacksburg coal•••..•••. •••• 0 •••• 0. ••••••••••••• 

16. Shales, etc. to Kanawha river level. •••• 0 

Total thickness of coaljlds in 700' of secti?'n 

9' 


30' 

3' 7" 

80' 
5' 

220' 
;V ' 

50' 
2'6" 

30' 
2'1 Iff 

160' 

-- 30' 

Altitudes of Strelms where crossed by Che3apeake & Ohio 
R'y.-We are indebted to Mr. M. A. Miller, C. E., for,the 
following altitu4es, or elevations above mean tide, of the sur­
face of streams crossed by the Chesapeake & Ohio Ry. be­
tween Newport News, Va., and Catlettsburg, Ky., prepared 
in the engineer office ofe. & O. Ry. by Mr. J. J. Lyell, C. 
E. of eastern division of that railway.-The altitudes are in 
feet. 

I. In Virginia. 
Chickahominy river .•••••.•••••.••••.•••.•••••.••• 8":.00 
South Anna river.·••.••.•• o ••••••••••••••••••••••• 32 .00 
Little river.•••.•••••.••••..•••••.••.••.•..•••• 39.840 •• 

Rivanna river, Albemarle Co ••••••.••••......••••• 287.60 
Mechum river, Albemarle Co ....................... . 45°·90 
South river of Shenandoah, Augusta Co .•••.••••••••• 1261.55 
Middle river " ••••.•••.•••. 156000 
Little Calf-pasture river of James, Augusta Co .••..••• 149100 
Big Calf-pasture river of James, Rockbridge Co ..... 1379.00 
Cow.pasture river ofJam.es, Alleghany Co., ••••.....• 1071.00 
Jackson river of James, Alleghany Co, 1st crossing .. 1047 00 

Do u 2nd 1155 00 
Do . ~d 121 4.00 

Dunlap cr. of Jackson river, Alleghany Co, 1st cross'g 122800 
Do" " 2nd " 125100 
Do 3rd 1293 00" " 
Do " 4th 130600 

2. In West Virginia. 
Greenbrier riv of Kanawha, GreenbrierCo., 1st cross'g 1656.50 

Do " " 2nd" 1608.00 
Do Summers " 3rd 1486.00 

New river of Kanawha, Fayette Co................. 77°5° 
Cabin creek of Kanawha, 'Kanawha Co............. 577.93 
Coal river of Kanawha, ••••••.• ~.. • 548.23 
Hurricane creek of Kanawha, Putnam Co •••••••••••. 608.73 ­
Mud river of Guyandot, Cabell CO.-1st crossing..... 555.73 
Do"" 2nd 500.73 

Guyandot river of Ohio," • • ••• •• •. • •• •••• 502.73 
Ohio river at Huntington, .. • • ... • • •. • •• ••.. 501.73 
Twelve-pole creek of Ohio, Wayne Co.... .•••..•• 511.5° 
Big Sandy (Chaterawha) river, Wayne Co......... .• 501.73 

These altitudes are valuable for refelience or datum points 
to those exploring the country near them. 

http:ofJam.es
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The U. S. Geological Survey in the Virginias in 1883.­

We learn, with very great gratification, from official sources, 
that the plan of field operations adopted for this year, 1883, 
means a large amount offield work in the Virginias. Director 
J. "vV. Powell, in the exercise of his characteristic energy and 
determination to give the country immediate results-those 
that will have a present value-has decided to put a dozen 
topographichal parties into the region bounded, in a general 
way, by the Blue Ridge on the southeast and the Ohio on 
the northwest, the Kanawha and its upper portion, New 
river, on the northeast and the Big SandY'(Chaterawha) on 
the southwest, a territory some 40 miles wide on the Ohio and 
7~ on the Blue Ridge, and having an average length of ISO 
mIles, and embracing near 3000 square miles of Virginia and 
6,000 of West Virginia. 

The field of this survey will probably embrace most, if not 
all, of the Virginia counties of Montgomery, Pulaski, Wythe 
and Smyth in The Valley, and Giles, Bland and Tazewell 
in Apalachia, and the West 'Virginia counties of Mercer, 
Summers; Raleigh, Wyoming, McDowell, Logan, Boone, 
Fayette, Kanawha, Lincoln, Wayne, Cabell, Putnam and 
Mason. 

Over half of the region in question is drained by the Great 
Kanawha river and its tributaries from the southward, 
such as New river and its Bluestone, Glade, Piney and Loup 
branches, and Loup, Paint, Cabin, Davis and other creeks, 
and Coal river that flow directly into the Kanawha; also the 
entire basins of Guyandot river and Twelve-pole creek and 
the part of the basin of the Big Sandy embraced in \i\Test 
Virginia. 

It would be difficult to find in this country a region of 
equal extent that is at this time attracting more attention or 
one in which more important railways are deeply interested, 
railways now in operation as well-as railways, based on its 
resources, that are projected. The Norfolk & \Vestern RR. 
crosses its southeastern portion with its main line and reach­
es far into it with its New River or Flat-top coal-field branch; 
the Chesapeake & Ohio Ry. runs along most of its north­
eastern border and crosses its northwestern; the Central 
Ohio RR. also runs along a portion of its northeastern bor­
der; the Chattaroi RR. of Ky., runs along part of its south­
western border; and into it extend the Morris creek, Paint 
creek, Cabin creek, Fields creek and Davis creek railways 
from the line of the Chesapeake & Ohio Ry. It is probable 
that railways will soon be constructed up Bluestone, Coal 
and Guyandot rivers,-in fact arrangements are nearly made 
for the one up Coal river. The interests of all these rail­
ways will be greatly promoted by this survey and we would 
urge each one of them to aid, in every way ppssible, in expe­
diting the work of the survey, that its results may speedily 
become available in the development of the vast resources of 
this almost unknO\vn region of country. 

Of course most, if not all, of the season's work will be top­
ographical, for there are no printed maps in existence of 
any portion of this extensive territory that could be used as a 
basis for reliable geological work. The only reliable ma­
terials now available are the Confederate surveys of Mont­
gomeryand Wythe counties, the surveys of Kanawha river, 
(including New river), and ofthe Ohio and Chaterawha, (Big 
Sandy) by engineers of the state of Virginia, and ofthe U. S.; 
the survey of Guyandot river by the U. S. Engineers, the 
surveys of part of Coal river by the Coal River Improvement 
Co.; the surveys of the Bluestone Flat-top Coal Co., the sur­
veys by made the railways above mentioned,and the triangula­
tions ofthe U. S. Coast and GeodeticSurvey,-AIl these ma­
terials the U.S. Geological Survey now has in hand and under 
the direction of Chief Geographer -Hy. Gannett they are now 
being put on map sheets to be filled out from the surveys 
soon to begin. . 

. This Kanawha-Chatarawha region-as it might be called­
~s ?- deeply interesting one for geological explorations, since 
m It there are am pIe exposures of all the rocks from the Ar­
chaean to the Permian--from No. I to No. XV or XVI of 
~he Virginia series-presenting grand and remarkable fold­
mgs, faultings, dislocations and erosions. Prof. W m. B. Rog­
ers and his assistants, during the Virginia survey of 1835­
4 I , made numerous carefully worked out sections across this 
territory, from the Blue Ridge to the Ohio, which have not 
yet been published, though they will be soon, but much of 
It is an unexplored field, one from which rich geological re­
sults may be harvested. 

The Southwest Virginia Improvement Company is an or­
ganization, composed principally of Philadelphia parties, 
that will soon become widely known now that the New River 
Division of the Norfolk & Western Railroad is completed 
and the Flat-top coal and the coke made from it, from the 
mines and ovens of this company at Pocahontas, will soon 
appear in the markets and be used in the blast furnaces of 
Virginia and other states. 

This company has been at work for some time at Poca­
hontas opening its mines in the "big" 1~feet or NO.3 bed of 
the Flat-top coal-field, as our readers have been informed 
from time to time, and early in April it will be ready to ship 
at least 300 tons a day of superior New River coal from its 
mines, and in a short time 1,000 tons or more a day. Its 
200 coke ovens will soon be ready for use, and early in May 
it will be ready to furnish coke to meet its contract with the 
Crozer Iron & StedCo., for its new 1oo-ton furnace at Roa­
noke, and to other furnaces, etc 

This company owns large bodies of coal lands at and near 
Pocahontas and some of these it has improved, by opening 
drifts, chambers, etc., and by constructing sidings and tipples 
and erecting houses for operatives, so it can at once do a very 
large coal mining business and furnish a large amount of 
tonnage to the Norfolk & Western and help to satisfy the 
very great demand that now exists for the highly esteemed 
semi-bituminous coals known in the markets as New River 
coal. Its coal mines and coke ovens at Pocahontas are 120 
miles from Roanoke, 174 from Lynchburg, 298 from Rich­
mond and 378 from Norfolk. 

This company has also been engaged for some time in 
mining and shipping to steel works in Pennsylvania, from 
its mines near Ripplemead, on this New River division, large 
quantities of high grade Bessemer iron ores. 

The officers of the Southwest Va. Improvement Compa­
nyare: John P. IIsley president, EdwardJ. Collins secreta­
ry and treasurer, Edward S. Hutchinson sales agent, with offi­
ces at 37 S. 3rd St., Philadelphia; W m. A. Lathrop super­
intendent of coal and coke department, Pocahontas, Va., and 
J ames Witherspoon superintendent ofiron department, Pear­
isburg, Va. Its directors are Edward T. Steel, Stephen A. 
Caldwell: Clarence H. Clark. E .A. Rollins, Alfred Earnshaw, 
Charles Hacker, Edward W. Clark, John P. IIsley and Thom­
as Graham. 

Mr. Ilsley, who has recently taken charge of the affairs of 
this company, was formerly president of the St. Paul & Du­
luth RR., and recently assistant president ofthe Lehigh Coal 
& Navigation Co., and of the Lehigh & Susquehanna Rail­
road Co., so he has had a large and successful experience 
in the mining, tranportation and marketing of coal. Mr. 
Edward S. Hutchinson has been superintendent of the mines 
of the Cannelton Coal Co., at Cannelton, on the Kanawha, 
W. Va., where lIe acquired an envi<;tble reputation as a coal 
operator from the energy and success of his management. 
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The so-called Alleghany Mountains of Montgomery coun­
ty, Va., a mere water-parting ridge in The Great Valley, is 
one of the most absurd examples of.our geographical nom­
enclature, one that ought long ago to have been disposed of, 
but which the people of Southwest Virginia cling to with un­
dying pertinacity. The following extract from the 1835 
Virginia Geological Report of Prof \Villiam B. Rogers, 
presents the views ofthat famous geologist on this question. 
We commend them to the consideration of those believing 
in the existence of such a mountain range. 

"Through an exclusive attention to the direction of the 
drainage of the northern and eastern portions of this divis­
ion of the state-as, for example, in Montgomery county­
the designation of Alleghany has been very strangely and 
unphilosophically applied to a comparatively elevated por­
tion of the table lands of that county-and guided by the 
same principle, in tracing a supposed connected chain which 
forms the water-shed of both the east and west discharging 
rivers, the same title has been applied to a portion of the 
Blue Ridge, constituting the western boundary of Patrick 
and Grayson counties. Thus we have the same term applied 
successively to ridges entirely dissimilar in regard to the 
materials of which they are composed, and the epochs to 
which they are geologically to be referred; and what is of 
much more practical importance, mistaken conceptions of 
the nature and resources of these' districts will be almost 
certainly suggested, on a first view of them, as delineated 
upon the map, from the prevailing idea, that a continuous 
mountain chain, thus bearing a common designation along 
its entire extent, must, of course, exhibit great similarity in 
structure and materials throughout all its parts. Nor is this 
all: by following the fallacious guide of the direction of the 
drainage, instead of actually tracing continuous ridges, likely 
to present a general similarity in character throughout, we 
are in many cases giving an imaginary continuity to elevated 
portions of land frequently belonging to successive ridges, 
and thus creating in imagination a connected mountain in a 
direction or directions in which none such actually exists.­
Hence, nothing is more common in descriptions than to hear 
of the Alleghany passin/( under the Peters mountain, near 
the Sweet springs, traversing the yarious ridges to the east 
until it arrives at Christiansburg, and thence by many crooked 
courses, tending towards the Blue Ridge, until reaching that 
mountain, it suddenly cuts it off, and bends its own course 
to the south-west. 

But during all this descrip~ion, the speaker is seldom 
aware that he is describing what to a great extent has no 
original in nature, .and that which he represents as one 
mountain, a continuation of the great Alleghany of the up­
per and middle portions of the state, here striking across 
the numerous ridges to the east, and making its way in that 
direction under and over and through the numerous moun­
tains which seem crowded in a phalanx to resist its course, 
is in reality, through much of its extent, only a series of 
spurs, sometimes merely elevated table lands, dissimilar in 
structure and origin amongst each other, and only associated 
in an imaginary connection by the accidental circumstance 
that they form one portion of the water-shed of the east and 
west-discharging rivers. A more accurate knowledge of the 
topography of the state, and more judicious principles in 
the application of terms, will. it is hoped, at some future 
day, correct this preposterous error in the designation of our 
mountains, and will substitute on our map such names as the 
real constitution of ridges of analogous formation through­
out, would render natural and appropriate. Thus the west­
ern boundary of Patrick and Grayson ought to be called 
Blue Ridge, and no ridge or mountain east of Peters moun­
tain, can, with the least propriety, be entitled Alleghany." , 

The Kanawha Coal Region.-Almost every section of our 
land has some leading branch of industry, such as wheat 
growing, wool growing, raising cotton, or the manufacture of 
iron, on which its prosperity depends. It is evident that the 
great industrial and commercial interest of the Kanawha ba­
sin is in coal." Already mining, making coke and shipping 
coal are carried on upon an extensive scale. And yet this 
interest is comparatively in its infancy. 

It is of great importance to us, as a people and communi­
ty, that the truth should be published in regard to our coal 
interest, as to its quantity, quality, and shipping facilities. Ex­
aggerated accounts published and sent abroad over the land, 
may injure us, as well as statements under-rating our mineral 
region. For instance, statements have been recently pub­
lished that we have go feet of coal above the level of the riv­
er. Our wealth in coal is very great and its extent is not 
yet known, and we may keep within the bounds ot truth and 
still show the almost inexhaustible supply ofthis mineral. .Mr. 
Jed. Hotchkiss, editor of Tlte VirJ{inias, deserves the thanks 
of all our people fi)r the valuable information he publishes 
from actual measurements, and a geological knowledge of 
the Kanawha basin. 

Some persons may even be misled by seeing true state­
ments of the aggregate thickness of our coal beds, under the 
impression that it is all workable coal. For an example, 
Charles C. Lewis, Esq., of our city, made a measurement of 
the coal-beds above'low water mark on the Kanawha river 
opposite Coalburg. His measurement of 14 distinct b~ds of 
coal amount, in the aggregate, to 55 feet On the ground 
that a vein less than three feet thick cannot be worked profit­
ably, five of these veins are useless. and one of five feet in 

- thickness is so mixed with iron and slate as to be worthless. 
This would leave 8 beds with an aggregate of 35 feet of 
workable coal. The measurements made by Capt. Page, at 
Hawk's Nest and vicinity, show 68 feet four inches thickness 
of coal. Deducting veins not of sufficient thickness for min­

, ing, we have left about ss feet of workable coal. , 
In the Kanawha and New river coal-fields there are now 55 

collieries. To these may be -added a number of mines that 
produce no inconsiderable quantity for local consumption, 
and the great Flat-top mines which a1'so. b~long t? the Kana­
wha basin. This makes at least 60 collIenes whIch produce 
daily about 15,000 tons of coal, or 4,500,000 a year, or as 
Kanawha river men would say. 126,000,000 bushels a ye.lr. 

The greater part of these collieries have been established 
within the last few years. Twelve years ago we heard the 
names of Dana, Edwards, Donnally and a few others men­
tioned as coal operators. Now they number 60 and every 
year adds new con:tpanies to the list. Shipping coal is an 
important part of our river business. Between Cannelton 
and Raymond City there are 13 steamboats owned and em­
ployed in towing coal barges down the Kanawha and Ohio. 
Eight of these have a towing capacity respectively of IS 
barges, each containing from 10,000 to 12,000 bushels, one 
of them of 20 barges, one of them 18, and threeof them from 
8 to 10 barges. These boats, all moving at once, would car­
ry out of our river at a single trip 1,880,000 bushels of coal. 
Thousands of bushels Clre also shipped to the eastern mar­
kets daily by the C. & O. Ry. Yet we may say that the 
greater p:lft of our coal-fields has not been touched. From 
Sewell mountain to Putnam county not only on New river 
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and Kanawha, but on Ga1-l1ey, Coal and Elk lie rich bed.s of 
this mineral, vein above vein. They are almost contmu­
ous with the vast beds of sandstone which spread over near­
ly the whole region, in horizontal plains. Mr. Hotchkiss 
does not exaggerate when he speaks of this as "the most ex­
tensive and most coal abounding of the coal basins on the 
American Continent." 

But ifthe quantity is inexhaustible the quality is unsur­
passed. On account of its purity it scarcely finds a rival,and 
owing to the different varieties it is adapted to all purposes. 
From the hard semi-bituminous splint to the soft bitumi­
nous gas coal, you can find fuel adapted to every use. Prof. 
Egleston, of Columbia College, New York, visited our coal 
fields in the summer of 1879. In writing of them afterwards, 
he says, "I have found the coal that they yield exceedingly 
pure. Noneof them contain more than two per cent of ash, 
and are almost free from sulphur and phosphorus." With 
such stores of this mineral, in such variety and quality, it is 
no wonder that our coal fields are now attracting capitalists. 
In no part of our country does mining and shipping coal 
yield a larger reward. 

Yet our coal interests are undoubtedly to be developed in a 
new direction. It is found that nearly all our coals are capa­
ble of making coke more like charcoal in its qualities than 
any that is to be found.. It has been decided that Ka­
nawha coke contains only one-half the amount of ash con­
tained in the average of the Connellsville coke. For this 
reason it is more valuable in the manu£'lcture of iron and a 
much less quantity is required to make the same amount of 
iron. Besides, the increasing demand and high price for 
coke will turn capital into its production, instead of shipping 
the coal abroad. In the great mining tegion of the west, 
Connellsville is depended on for coke and both on and off 
the line of the Pacific RR. they are paying from $25 to $40 
a ton. The cost of this article has interfered seriously with 
treating the ores of the precious metals. Prof. Egleston says 
the superior quality of the· West Va. coke, when it becomes 
known, mus.t give rise to a very large coke manufacture in 
our region. This writer says that none of our coals adapted 
to this purpose should ever be allowed to go out of the coun­
try except as manufactured into coke. ,Already within the 
last three or four years 9 coke works have been established 
on New river and Kanawha with 609 ovens, producing daily 
633 tons, or annually 207,900 tons. Undoubtedly this will 
be the great interest into which our coal is to be developed. 
And we predict that before many years the line of our rail­
road will be lighted for miles and miles with the fires of the 
coke ovens. . . 

These industrial interests must not only bring capital, but 
men. To bring out this mineral so abundantly stored up in 
our hills, and convert it into the most merchantable form a 
swarming p'opulation will come. A continuous village will 
extend along the line of the C. & O. Ry. from one end of 
the coal field to the other. Our grain growing neighbors may 
talk about our barren hills, but we have crops beneath them 
which no frosts can blight, and harvests which no hail or 
.mildew can destroy.-J. C. Barr in Tile Cadet of Charleston, 
W. Va. -- . 

Notes on Assaying and Blow-p.ipe. 
By Alfred F. Brainard, Resident 1\1. Eng. Low Moor Iron Co., of Va., 

formerly M. Eng. and Assayer in New Mexico. 

The object of these notes is to present a few facts, not gen­
erally known to inexperienced assayers, whereby some ofthe 
known assay schemes may be shortened without rendering 
them less accurate, as well as to cheapen the process by 
economizing in fuel an~ fluxes. 

In making an assay for silver, gold and lead, more espe­
cially for silver and lead, most assayers use a separate por­
tion for each constituent, involving double the work and ex­
pense. By simply using! an assay ton (29.166 grams) or its 
equivalent in grains, of the ore to be assayed, and making 
the usual crucible assay for lead, viz; 

~. A. T. Ore =:: (Pb S, Pb C03 plus A12 Si 02, &c,) 0 3 


d A.T. Na(C03 )2 = Bicarbonate of sodium. 

Cover with N a CI ~ Salt. 


The ore and sodium bicarbonate are well mixed in a mor­
tar and poured into the crucible, then cover with salt a quar­
ter of an inch thick and stick down through the whole three 

- 8- or lo-penny nails, points down, and then cover all with 
a clay or other cover and place in a coal fire; subject to high 
heat for about half an hour, or until quite fused and the ap­
pearance of white fumes. Then the cover is quickly remov­
ed', the nails pulled out, stirring them as they come out. The 
crucible is taken out and either poured into a slag mold or 
allowed to cool; after cooling the slag is broken away from 
the button oflead containing the silver and gold and it is ham­
mered into a cubical shape, weighed and its weight in grams 
divided by 14.582 (t an assay ton of ore was used) and the 
result multiplied by 100 gives the per cent of lead. This 
cube of lead may then be cupeled. The button of silver left 
is allowed to cool and is then weighed. The result in milli­
grams is multiplied by 2, which gives the number of ounces 
to the ton of 2000 lbs. of ore. This button is placed in a 
test-tube or parting flask and heated nitric acid poured on 
until it is dissolved. If any bluish black particles are left it 
is gold, which is washed, dried, ignited and weighed, and its 
weight subtracted from the original weight ofthe silver bead. 

In many experiments with galena andotherlead ores. I have 
checked this scheme as to silver and gold by other methods, 
and have found that ores ranging from 5 oz. silver up to 70 
oz., and from 10 per cent of lead up to 70 per cent, the re­
sults are correct. When less than 10 per cent of lead is in 
the ore the ounces of silver may be doubtful, and the silver 
should be redetermined by using a fresh por tion by the 
scorification or crucible assay, adding lead in some shape to 
produce a button weighing about 5 grams. 

The following results illustrate the varying ratio of silver 
and lead in about 35 examples worked by this method and 
checked by some other method. The checks are here 
given: 

Lead Siiver Leacl Silver Lead Silver 
Per Cent. Ounces. Per Cent. Ounces. Per Cent. Ounces. 

45·75 7·5 21. 25 0.1 29. 20 5.70 
11·45 20 59·39 7.8 10·7 5 
42.00 24 45 13.2 17 6.8 

7.61 5.96 12 42 40.4 6 
9 6.45 70 14 20 1.6 
4 8.25 18·3 72 29.6 6 
39 13·3 II 9 57 688 
41 10.2 12 1.25 
22.75 16 63 0·5 

3375 3 31 34 

34·3 45
I 10,68 

Some time ago the writer discovered a new flux for cruci­
ble assays which is given below for the first time to the pro­
fession. 

This substance is a combination of the oxides and phos­
phates oflead and the phosphate of calcium. It is prepar­
ed by taking old cupels, which have been used and are 
thoroughly saturated with litharge. They are carefully se­
lected, ground up in an iron mortar, sifted through an 80­
mesh sieve, and it is ready for use. This flux is specially 
adapted to ores containing a large amount of sulphides and 
oxides of iron to be assayed for gold and silver by a crucible 
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assay. The following is an example of a charge which has 
been often and successfully used 
! Assay Ton of Ore, } Mix in a mortar and roast until 
t Assay ton Si 02 (silica) sulphur is driven off. 

Charge. 

~- Assay ton of ore, roasted 

t do do of silica, " 
3 do do of sodium bicarbonate. 
1 do do of pulverized cupels. 
Salt cover. 

3 Nails, points down. 

Button oflead will weigh II grams. 


This button can now be cupeled directly and the resulting 
silver bead weighed. Ordinarily about 50 grams of this pul ... 
vedzed cupels will give a button weighing 20.7 grams. 

Everyone making assays of iron pyrites will appreciat~ 
this scheme, as it gives very liquid slags, and the lead is 
easily reduced without cutting into the sides of the crucil,lle. 
This flux may be used with many other classes of ores not 
containing much lime or ~lumina. Silica, as used in the 
above methods or in a scorification assay, can be easily pre­
pared by selecting two or three large crystals, heating them to 
full red heat and then carefully taking them out and plung­
ing them into cold water, and when cooled grinding them up 
in an iron mortar while still moist, then dry and sift through 
an So-mesh sieve. 

The powdered silica is used in all classes of assays when 
silicates of magnesia and alumina predominate. 

It is never good to cupel as large a button as one can get 
into a cupel, or to be obliged to double cupels together in 
order to absorb the lead This plan prolongs the operation 
and incurs a liability of waste or loss. If the button is large 
it should always be scorified down in a scorifier, to a small 
button and then cupeled as quickly as possible. 

An inexpensive and expeditious assay can be made by com­
bining a crucible and a blow-pipe assay together, in a novel 
manner, as follows: Ores to be assayed for silver alone are 
ground fine and sifted until all passes through the sieve,then 
one·tenth of an assay ton of ore is weighed in a small hand 
or pocket scale, mixed thoroughly in a mortar with twice its 
weight of sodiuQ1 carbonate, one and one-half times its 
weight of litharge (free from silver) or pulverized cupels; 
with a little borax or silica, if the ore is poor in silica, a little 
argols or flour, and covered with salt, and one nail struck 
down through the mass, the whole being placed in a small 
Hessian crucible and placed in an ordinary coal stove or 
grate and brought to a fun red heat. After boiling has ceased 
and quiet fusion ensues the white fumes begin to come off, 
the crucible is then pulled out and poured into a slag mold, or 
it can be tapped quietly and allowed to cool, the crucible is' 
then broken and in either case the slag is pounded away 
from the lead which is hammered into cubical form. A cu­
pel, which must have more "body" than the ordinary blow­
pipe cupel, is heated in a stove upon a thin iron plate and 
quickly placed into the cupel holder or stand, the lead cube 
is put into it and a flame produced by Fletcher's hot-blast 
blow-pipe and Fletcher's lamp, is forced upon the button, and 
by a continuous blast and constantly turning the cupel around 
to heat all parts of it equally. The buttonoileadis absorbed 
into the cupel and when the rotation ofthe button has ceased 
and the white oxide cloud has disappeared, the silver bead is 
allowed to cool, it is then detached and placed upon a bead 
scale made ofivory, and measured and calculated into ounces 
per avoirdupois ton of 2000 lbs. The cupel may be made 
without a special cupel mold or the ordinary iron cupel into 
which is pressed bone-ash by taking a narrow strip of tin, 
binding it together to form a ferule, which is soldered by first 
moistening with zinc chloride (made by dissolving zinc in 

muriatic acid), and then placing a drop ofsolder on the point, 
where the two ends meet. A jet offlame from the blow-pipe 
quickly solders it, then a little fine bone-ash is moistened and 
pressed in with a rammer and the cupel is made. This is al­
]owe~ to dry naturally or artificIally. By making a number 
at a bme one can make a number of assays together. The 
ferule will become unsoldered when the cupel is strongly 
heated, but this matters not, as it served to make and hold 
together the cupel while being made. I have frequently 
made a complete blow-pipe assay without crucible with the 
blow-pipe and· lamp above named. and reduced 1-20 of an 
assay ton ofore and cupeled it in one continuous operation; 
I have also cupeled down 5 grams of lead at once. 

A pocket out-fit for making a blow-pipe assay or a com­
bination blow-pipe and crucible assay, need not cost much. 
It is within the mcans of nearly anyone, and with a little pa­
tience and perseverance one can soon make accurate assays 
of ores ranging from 10 to 300 ounces. The approximate 
cost of such an outfit is as follows: 

One small pocket ore scale, horn pans, .•••••.•••••....••••.$4.50 
One ivory bead scale .•••••.••...........••.•••••.•.•••.•• 3.50 
One Fletcher's blow-pipe lamp and hot-blast blow-pipe. • . .•. .. 2.75 
~ lb. Bone-ash, 15 cts., 1 lb. carb. soda, 20 cts., 1 oz. borax, 

calcined, 10 cts. • • •. • • •. • • .. . • •. • • •• .• • • •• •. . . •. . . .. • • • 45 
I Pr. pinchers, 10 cts., 1 lb. test lead, IS cts., ~ lb. litharge, 

IS cts , 1 doz. smallest crucibles, 25 cts .•••• :. .. .••.•••••. 65 

Total •••••••••.•.•..•••.••..••.••.•••.•.••.....•.••.$11.85 
The weights, say two or three, can be made from pieces of 

sheet brass by some standard weights, and the cupel stand 
and rammer can also be made. A small hammer and anvil 
are useful. Fifteen dollars would cover all needed apparatus 
to make the blow-pipe assay. The whole can be carried 
around in one's pocket and used in any locality. Common 
coal oil, or kerosene, is as good as any other to use in Fletch­
er's lamp, and has the advantage of being easily procured. 

Notes on the Geology of the Virginias. 

Extracts from the manuscript Note Books of the Virginia 

Survey of 1835-41 by Prof. William B. Rogers. 


(Continued from page 23.) 


Formation No. VIII-the Chemung, II b. of the New York 
Survey, the Vergent of the First Pennsylvania Survey-is de­
scrihed by Prof. Rogers as follows: 

Formation No. VIII, a deposit of slate and thin bedded, 
. fine sandstone, is about 2,000 thick in the N. E. and about 

half that thickness in the S. \V.' 
Slate is by far the prevailing- rock in this formation; it is 

only prevented from being entirely so by thin compact beds, 
the material of which is very little coarser than that of the 
slate,-which in the middle and upper parts of the formation 
interrupt the continuity of the slate. The extreme lower part 
is entirely of slate. There is less of this in the middle than 
in the upper part. \\re will not have ascended far in the de­
posit before the continuity of the slate is interrupted by at 
first very thin beds at considerable intervals. As we ascend 
we observe the intervals narrower and the compact beds heav­
ier. Such is the~radual increase and decrease until we pass 
the middle of the formation. When we have done this we 
find the order inverted; the compact beds now diminish in 
thickness and the intervals between increase in width. But 
this does not continue until the compact beds cease to exist; 
for before this could be accomplished a change took place in 
the material deposited. Generally this change was to coarser 
and more silicious matter. A decided change is exhibited in 
the colbr-which by the way is the most striking mineralogi­
cal difference-and by it we are frequently left to determine 
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the commencement of on~ formation and the discontinuance 
of another. . 

The slate resting upon No. VII is generally black and very 
fissile. As it becomes heavier and of coarser material the 
black color gives place to an olive green and brown color 
which continues to the termination of the formation. It some­
times happens that there is a little red slate in the lower part 
associated with the black. This I believe is more frequently 
the case in the S. W. than in the N. E. In the N. E. the 
black variety generally has a conspicuous development, and 
is frequently much compacted and finely glazed. When 
there is a good exposure of this variety it is most sure to 
tempt an excavation by its unfortunate proprietor with the 
pleasing prospect of arriving upon a rich supply of good 
coal. The quantity of pyrites and carbonaceous matter 
found in this strengthens the prospect when tried upon the. 
fire. 

In the compact beds-fine and coarse-and in the heavy 
slate there is much mica in minute scales; in the upper por­
tion it sometimes occurs that the coarser of the compact beds 
are conglomeritic. . 

In the S. W. the diminution of the formation does not 
alter the characteristics; so that there we are presented with 
the same eharacters in a more limited deposit. 

The formation diminishes rapidly S. W. from Wythe coun­
ty, so that at Cumberland Gap no more than about 250 feet ofit 
remains; and it is remarkable that in this diminished devel­
opment the same features--in miniature to be sure-are pre­
sented as those by which it is made known to us at the Poto­
mac river. 

Fossils are not very abundant in this formation. \Vhen 
they are presented it is mure frequently in the upper part 
than in any other, and it is a curious fact that when we find 
fossil shells they are presented in clusters, crowded close 
upon each other; and most of them are broken. I have nev­
er met with any other than fucoidal impressions of vegetable 
fossils. 

Formfltion No. IX-The Catskill, 12, of the New York 
survey and the Ponent of the First Pennsylvania survey-is 
described as follows in Prof. Rogers' note-book: 

No. IX is a formation of alternating sandstone and slate of 
great thickness-from 5,000 to 6,000 feet. It is remarkable 
for the prevalence of a deep red or brown color in both of 
the constituents of the formation. 

In the remarks on the superior portion of the formation, 
which precede this, it was shown that it was by no means un­
frequent that there was such a blending of the two deposits 
at their junction as to render it difficult to ascertain at what 
point the one terminated and the other commenced. But 
while this is often the case I think it is near\y as often when 
there is no difficulty at all. In this case there is a sudden 
change in the mineralogical character of the two formations 
-~n abrupt passage from heavy olive green slate, with thin 
compact beds of fine material, to a coarse red conglomerate 
or conglomeritic sand:::;tone: When the other is th~ condi­
tion, we are not left long 1ll doubt; for the change 1ll ~olor 
and other mineralogical characters of the slates are qmckly 
conclusive. 

The two constituents of this formation vary in relative 
amount in different parts of it. In the inferior portion the 
slates predominate. while the sandstone is the most abundant 
in the superior portion. But I have never observed that one 
existed for any considerable distance to the exclusion of the 
other. In the lower part the sa~d ~eds are generally thin and 
comparatively £'!r separated, whIle 1ll the upper portIOn the re­
verse is the condition -the slates in thin beds and far separ­
ated. It is not always precisely as described; for often it is 
the case that there is more slate in the extreme upper part of 

No. IX than lower in the deposit. The exception in the low­
ermost portion is that the coarse sand beds or conglomerate 
is not a heavy one:-i. e. it is comparatively thin--'Say about 
100 or 150 feet. 

There is much variety in the texture of the rock in this 
formation. The sandstone is oftener friable or very moder­
ately compact, than in the opposite condition. It is rarely 
that a vitrified appearance is presented. Much alumina pre­
vails in these beds. The paste is oftener of this character 
than of a silicious. The softness arising from this condition, 
added to the deep red cvlor, which often has a tinge of yel­
low, give a peculiar rich appearance to these beds. The slate, 
too, is peculiar to the formation, in the crumbly exhibition 
which most of it makes at the surface-arising from the thick 
lamince falling to pieces in parallelopipedon fi-agments. It is 
often that we may observe a concentric structure in it when a 
good escarpment of its beds is exhibited; and these general­
ly are very large. There is also much variety of color in 
this rock; exhibited in different shades of red in which are 
alternating beds of olive green and other shades of green. 
This often gives a beautiful appearance to a continued escarp­
ment. There is a peculiar richness about this also which 
makes it interesting to look upon. 

The thickness of this deposit presents apparently very lit­
tle variation in the N. E., but it diminishes towards the S. W. 
and towards the west or West-So W. Of the modification 
in this last direction we have a remarkable exhibition by 
comparing its development in the Front Ridge of the Alle­
ghany mountain and in the valley of Tygart river directly 
west. At the former locality we are presented with all the 
characteristics of the formation, as described above, remark­
ably full and plain; in Tygart valley there is a great fa11ing 
off in thickness; a great want of red coloring matter; and a 
great want of heavy sand beds. Still, of course, there is a 
great similarity in general appearance. The varieties ofgreen 
take the place of what is lost of the red color. 

In the S. w. there is a great diminution in thickness; and 
this is the greatest modification which is presented here. It 
is probably about one-third as thick in Wythe and Mont­
gomery as in the extreme N. E., and in the region of these 
counties and N. E. of them all the most characteristic features 
with this exception are developed -there should be an ex­
ception, at least in the depth of the color if not in the 
quantity of "the red color. Southwest from this region 
the red matter is very deficient; there is a good deal 
of brown color and there is much of gray with a tinge of 
brown. There is not much of heavy material compared with 
the thickness of the formation or indeed compared with its 
entire thickness in the N E. The heavv beds are more com­
pact there (S. W. of Montgomery) than in the N. E.-more 
vitrified. There is another peculiarity there exhibited in the 
fragments piled at the base of steep escarpments, conspicu­
ous among t~em are long prismatic pieces two or three inch­
es in width and about one in thickness, of a gray color with 
a shade of brown. There is an irregular sharp angled cleav­
age in the heavier beds peculiar to this region;-this is not 
unfrequently conchoidal. There is less alumina in this region 
also and consequently a want of that peculiar richness pre­
sented in the middle and N. E. portion. 

There is a continual decrease in the thickness or this for­
mation to Cumberland Gap:-at that place it may be 300 feet 
in thickness, but I think it is less. . 

Fossils are not abundant in this formation in any district 
where it exists. vVhen found they are mostly in the lower 
or upper part. There are generally bivalve shells or rings 
and segments of encrinites; and, as was observed of forma­
tion No. VIII, these are crowded in a small space. Fossil 
plants are occasionally found in the upper part of the forma­
mation. 
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Connellsville, Pa" vs· New River, W. Va., Coke. 
By John Fulton, Mining Engineer. 

My attention has been called to a friendly controversy now 
pending between the editors of "The ,Keystone Courier," of 
Connellsville, Pa., and "The Virginias," of Staunton, Va., on 
the important industrial question of the relative merits of 
Connellsville and West Virginia coke, for blast furnace use, in 
the manufacture of Bessemer pig iron. 

I understand the grounds taken by the parties in this dis­
cussion rest upon the evidence of chemical analyses, especial 
emphasis having been laid on the relative volumes of phosplto­
rllS, the "Courier" asserting that the Virginia coke holds a 
larger percentage of this dangerous element than the Con­
nellsville. . 

On the other side, "The Virginias" denies this, and submits 
analyses by Prof. A. S. McCre,:th, che~1ist of the Second G~­
ological Survey of Pennsylval11a. showmg less phosphorus m 
the West Virginia coke. Neither party questions the accu­
racy of the chemical analyses of~hese cokes, but th~;.e are ~b­
jections to the manner of quotmg the results. fhe Vlr­
ginias" submits Prof. McCreath's analyses in report M. M., 
page 127, as showing 0.0344 per ce~tum ofyhosphorus in 
Connellsville coke-the same authonty findmg only 0.008 
per cent of phosphorus in the ~ew River, West Virginia, 
coke. 
It will be noted that Prof.McCreath dors 1101 soy that the twen­

ty-four coals examined by him from the Pittsburg coal bed 
'were allfrom tile COllnellsville regitln. This large Pittsburg 
bed covers an extensive corner of the state on its southwest 
side. The inquiry nmv is confined to the Connellsville coal 
and coke region-not designed to em brace all southwestern 
Pennsvlvania. Now in report M. M., coke from the large 
establIshments of Messrs. Dravo, Frick and Company, which 
afford prominent types of Connellsville coke, the phosphorus 
is given at 0.0 r40 per cent. 

Otlzer Allalyses. 

A recent and exhaustive test for phosphorus has been made 
from a large sampling of the coke maGe at the extensive 
works of the Cambria Iron Company, near Connellsville, se­
lected by J aIm McFayden, superintendent of coke depart­
ment by Prof. T. T. Morrell, chemist, showing only 0.010 
per c~nt of phosphorus. J. Blodget Britton, chemist, Iron 
Masters' Laboratory, Philadelphia, in his ,analysis of the coke 
quoted by "The Virginias," shows 0.027 per cent of phos­
phorus

\Ve have, therefore, two determinations by different chem­
ists of Connellsville and West Virginia cokes, as follows: 

ConruUsville. West Virginia. 
A. S. McCreath,... .. .. • • .. . • • • . 0014 0.008 
T. T. Morrell. .•.....•..• .•. .•. 0.010 
J. Blodget Britton. • • • • • . . • . . • . • 0.027 

Showing- an average of phosphorus in Connellsville coke 
0.012, and in West Virginia 0.01,75 J?oth of t~ese cokes 
are low in phosphorus, and the slight d:fference I? favor ~f 
.Connellsville should not alone afford eVldence of Its supen­
ority. . 

The following analyses of these cokes will show their rela­
tive composition: 

Connellsville lVest Virginia. 
l\loisture ....••.•••..••••••.••• 0.030 0.110 


Volatile matter.•••••.•.•.•.•.. 0.460 0.350 

Fixed carbon .•• , .•....• - •.••• 89576 92.1~1 


Sulphur••.••.•••..••••••.••••. 0.821 0618 


a Phosph orus. . • . . • . • • • •. . .••. 0.01 4 bO,027 

Ash .•••••.••••••.•••..•••.••• 9. 11 3 6.680 


~. McCreath, M.M. page 107 and 127. 
b J .Blodget Britton. 

From the above it will be readily seen that there are no 
large differences except in the ash which is somewhat great­
er in Connellsville. This difference would not afford grounds 
for a claim in favor ofWest Virginia coke, for it will be shown 
that whilst purity is one of the prime factors in superior 
coke, yet there are other vital considerations that decide the 
value of this fuel for metallurgical purposes. The inqUlry 
is here pertinent: What constitlltes sllperiority in coke for 
blast furnace use in producing Bessemer pig bon? 

In the preparation of coke for blast furnace use four con­
ditions are regarded as essentials; 

I. Hardness of body. 
2. Well developed cell structure. 

;,. Purity. 

4. Uniform quality ofcoke. 

I. Hardness of Body. 
The best coke must possess hardness of body or CellWlllls­

not density, for dense cokes are frequently soft or punky, 
whilst hard cokes generally afford a well developed cell struc­
ture. These two physical properties, hardness and full cell­
ular spaces,' are correlated, just as softness and density are 
associated. 

The prime requirement of hardness of the body of cake will 
be evident, when the conditions of its combustion in a blast 
furnace are considered. In its movement down the furnace, . 
from the charging plates to a short distance above the tuyeres, 
it is enveloped in a current ofhot carbonic acid gas. This gas 
possesses the pmver 'of dissolving carbon or coke and is es­
pecially destructive of the soft variety. Every pound of coke 
dissolved by this gas in the upper section of the furnace is a 
double loss, by the reduction of temperature where the action 
takes place, and in the loss of a pound of fuel, which should 
have been burnt near thetuyeres. I. Lowthian Bell has shown 
by direct experiment that all forms of carbon an; not equally 
easily affected by carbonic acid; that Izard coke is capable of 
resisting its solvent action much more than soft coke; the 
latter suffering by dissolution, during a test of 30 minutes, six 
tinles the loss of the former. (Bell's Iron Smelting, pages 
41 3. 414.) . 

The value of a coke in a condition of Ilarriness in which it 
is least susceptible of being oxidized, in the region of the 
furnace 1tJhere its combustion pr07.Jes a double loss, needs no 
further emphasis. 

. II. Well Dt'lJeloped Cell Structure. 
Next to hardness of body in coke,a well developed cell struc­

ture is second only in importance. This arises from the fact 
that, other things being equal, the calorific energy of a fuel 
is in proportion to the surface exposed to the oxygen of the 
blast in the region of the tuyeres. Hardness with density of 
physical structure as found in anthracite, which is a natural 

. coke produced under great pressure, illustrates this position 
conclusively by the actual work. The following records, 
taken from "The' Iron Age" of January 4th, 1883, illustrate 
this difference in density with corresponding results in blast 
furnaces running on Connellsville coke and anthracite coal. 

Anthracite GJaZ. 

The yield of pig iron at Colebrook Fur­
naces during the week closing Saturday, 
Dec 16, was 577 tons at NO.1 Furnace and 
575 ton~ at No 2 Furnace. The total 
yield for the week from both stack<; was 

11I52 ton~. No 1 Furnace has been in blast 
:fourteen weeks, and :,as produced in that 

Connells/;ille Coke. :time 6446 tons of pig iron, averaging 460 
I tons per week. No 2 Furnace has been in 

The run of the Carnegie Brothers & Co's bla<;t 5 weeks and produccd in that time 
Edgar Thompson E Furnace. at Pittsburg, 23~ ton", averaging 478 tons ofpig iron per 
for the three weeks ending November lI, wee'<. Cornwall ore was u~ed exclu<ively; 
\Va<; 146:;; tons. 1629 tons and 1540 tons re- the fuel used was anthracite. These are 
spectively. This output was on 54 per the two new furnaces of Robert H. Cole­
cent ore, and wa~ made on 1 pound of coke man, at Lebanon, Pa. No. I is 55 feet high 
to 1 pound of iron. Their D Furnace ha~ by 14% feet in diameter; No.2 is 80 feet 
made 209 ton~ in one day, 1840 tons in,high and of the same diameter as its mate. 
seven and 7332 in 31 consecutive days'IThe ton used contains 2250 pounds.-ll"un 
'the ton used is 2268 pounds. and Steel Bulletin. 
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Witho~t ~nsisting: on the very large product of these coke 

furnaces, It IS submitted that, other conditions being equal, 
the average energy ofthese fuels would be represented as fol­
lows: 

Coke furnace, 800 tons ofpig iron per week. 

Anthracite lurnace, 500 tons pig Iron p!r week. 


This 'exhibits a relation of Connellsville coke to anthracite 

coal of 8 to,S. A careful test of two cokes differing in dens­
ity, made at Conemaugh furnace, showed a loss of II per 
cept in product arising from the denser coke alone. 

The followIng table will illustrate the physical properties 
of Con~ellsville, West Virginia, and other cokes for general 
companson: 

Table Exhibiting the Physical and Chemical Properties of Coke. 

II)----il---;;--;-;---::--------."&:;-~-,~I~u-...---.--u~----;---;~---C-h-e-m-iC-a\-A-n-a-ly-s-iS-.---~---------............. 


Locality. 

Connellsville 
West Va .... 
Broad Top •. 
Clearfield .. , 
Cumberland. 
Alabama.... I [3.30 
Illinois ...... II.06 

u 
0 
~ ~ 

0;: 
0
0.5 .s 0 

.5 ~ 
0

<IIS '" :0 
0 

"t;;) ;.0 
S 
~ 

C!l 

Dry. 

-
12.46 
13'7~ 
IJ·7G 

147:1 
12.7f 

::s ~ 
;:I = U U0 

Po. 

Dry. Wet.Wet. 

-20.25 77.1547·47 
21.1Q 81.5632.41 

7688820.1f 
19.86 56,35 76 .6g 

48•61 82.41-H.(3 <4 '1 
50 .jO 6g 01.;:S 4:0 

17.0 ' 47 •02 65·09 

4i 
co n 
t:: 
U 

'i:! 
u 

Po. 

Cells. 

38.47 
35.67 
41.73 
25.57 
41.01 
26.23 
36•21 

Coke. 

61.53 
61 32 

58•27 
74·43 
58,99 
73.1 7 
6379 

':=6 .j.r:l::S ~ 

~,",",~Iu~. ~ 

t~3 ~s: ~ ~ ~ ~ 


Remarks~.:= J5 ~]~ ] .~ a ~ 
.~.5 ~ : ~8 '8 III 8 .e ~ ~ 
~.~ E ~ §: .5 ~ 0 8 ~ .: ~ ~ Io..c"c::S 1.1 t:: q:: 'dl::s ::s .... 
8 :3 .~:n -E 'E .~ ~ ai .d -'g. ~ ~ 
8 ~ 0 ~ ~ ~ ~ ~ ~ E:: > I;-;-;---;--..--;-=--;;--;-c:=--::~",--~ 
~ ---zI4 -1- 3.50 1.500 89.57 0.30 , .... 9:11 -:s;- --:;:;;.; .460 I Chern. Analysis, Prof. A. S. McCreath 

258 103 I 3.15 92.18 0.11 6.68 .615 ,027 .350" " ]. B. Britton. 
240 96 I 3.35 1.342 89.28 8.66 1.06 "" T. T. Morrell. 
319 128 I 3.60 1.56°1 89.86 0.54 9.41 .667 I " Booth,Garrett & Blair 
215 86 I~ 3.00 1.750 Soft Coke. 
225 87 I· 3.50 1.4931 IGood Coke. 
ISo 70 I 3 20 1.215~ '(9.77 0.12 9.58 0·93 .033 "., T. T. Morrell. 

Jno. Fulton. 

From a careful inspection of this table, which aff~rds a 
wide range of typical cokes, it will be seen that whilst some 
approximate very closely to Connellsville in certain physical 
and chemical properties, yet no one inherits so many essen­
tial requisites in equal degree with it. 

III. Purity. 
It has not come under the writer's observation that any 

comprehensive law has been eliminated, from reliable deter­
minations, locating the greatest volumes of sulphur or phos­
phorus in any special zone of the Apalachian coal field. 
Sulphur, free ~r combined with iron, is mainly found in the 
coal slates. In some instances these slates are interleaved in 
very thin plates with 'the coal, so as to render washing un­
satisfactory. In other coals the pyrites are' found in lenticu­
lar pieces which are readily removed by crushing and wash· 
ing. Hence it follows, in a general way, but not always, the 
more slate the more sulphur. Mr. McCreath has shown that 
t\venty-flve coals examined, containing an average of 2.I38 
per cent sulphur, yielded cokes containing an a'lerage of 
J .9I2 per cent of sulphur. 

Phosphorus is a more difficult element to locate. The in­
quiry as to its relative volumes in the coal and its slates will 
probably be answered when Prof. J. P. Lesley arranges the 
valuable data now being collected in the Second Geological 
Suney of Pennsylvania. Mr. Britton found in two samples 
\.If anthracite coal for furnace use, ash IO.43; phosphorus, 
0.049; and ash 5.29; phosphorus, .0354. In examining two 
semi-bituminous coals, he fOl1nd in one, ash 5.03; phosphorus 
•0085; and in the other, ash 4· 94, and phosphorus only a 
trace. (Am. In. M. E. Vol. I page 298.) In a recent series 
of tests for phusphorus in brown hematite iron ore, an aver­
age of .099 was found in clean ore, .068 in the clay in the ore 
and 0 I 2 in the rock matter associated with the ore. 

One general principle can be safely deduced from the 
foregoing data. That other things being equal, the less ash 
in coke, the less risk of sulphur or phosphorus in dangerous 
volumes in the resultant pig iron from the furnace. In many 
cases there is danger of injuring the physical condition of 
coke by the operation of washing the coal to reduce its slate. 
The washing of some coals improves the coke, in others it 

injures it. 

In the discussion of this matter at the Hazleton meetinrr of 
the American Institute of Mining Engineers, in I874: "Mr. 
Bell further remarked, as to the relative value of coke made 
from washed and unwashed coal, he was of the opinion that 
coke .make from coal that did not require washing was 
supenor to that ~ade from washed coal."- (Vol. III, page 
I82) Washing coal carries out in the operation valuable 
~ydrogenous matter which aids in developing cell structure. 
fhe coke made from it would he more dense-in other 
words, that in many cases, the loss in calorific energy by the 
density in the coke from washed coal, would more than over­
top the advantage of a reduction of ash, excepting cases 
where ash is excessive. . 

1 r. Uniformity of Quality ill Coke. 

This is one of the essential requirements in view of the 
destructive action of carbonic acid gas on soft coke. The 
"black-ends," whi0 are sometimes made in coking, are 
worse than useless In a blast furnace and if reckoned in the 
fuel charge must produce bad results. Hence, a carefully 
prepared <:oke, alike all through! is most desirable for reg­
ular work In blast furnaces. ThiS result can be best obtained 
from coal similar to the Connellsville, inheriting a liberal 
ratio of hydrogenous matter to assure full even heat and 
thoroug~ ~oki~g .in every part of the charge. This is one 
uf th::! dlstmgmslnng features of Connellsville coke. 

The Connellsville coal region is a separate prong of the 
Upper Coal measures resting along and near the western 
f?ot of Chestnut Ridge. It is two or three miles broad and 
SIxty miles long. The coal bed is eight to ten feet thick af­
fording a bright, soft coal in thin sliced vertical plates. The 
"Pittsburz bed," as it is pursued east to Salisbury and Cum­
berland affords a coal lower in hydrogenous matter and 
yields a coke inferior to Connellsville. Westward the excess 
of pitchy. matter in the coal leads to an inflated physical 
structure In coke. 

It is thus evident that the Connellsville coal embraces in a 
larger degree than any other at present developed, the prop­
~rtles that make. excellent coke. Its coal requires no wash­
mg an~ no speCIal arrangements for coking. Its coke has 
grown In the confidence of furnace managers until it has now 
attained the distinguished position in America which the 
celebrated Durham coke enjoys in England. 
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ities on the Western Part of the Blue Ridge. 

By Wm. M. Fontaine, Professor of Geology in the 


University of Virginia. 

(Continued from Page 22 ) 

2. Lower Gray Shales and Flags.-The lower portion of this 
member of the Primordial frequently contains bands of con­
glomerate, compf)sed of quartz pebbles; often purplish in 
color, imbedded in a fine grained matrix of shale or slate. 
Their conglomerate portion, no doubt, was included by the 
brothers Rogers in the 150' attributed to their Primal con­
glomerate. I would separate this portion from the basal 
conglomerate, because the conglomerate bands here are sep­
arated from th~ first named conglomerates by shales and 
slates, besides the conglomeratic parts are now very irregu­
er in thickness, being only occasionally found in a great mass 
of shale or slate.. The pebbles also are simply quartz, attain­
ing the maximum size of a musket bullet. Still these con­
glomerates are valuable guides, and denote that the observer 
is in, the lower portion of the Primordial. They should not 
be confounded with a rock of somewhat similar character, 
sometimes seen in the fine grained argillaceous strata of the 
Huronian. These strata are sometimes filled with concre­
tions of quartz, feldspar, &c., that, especially when the rock 
is weathered, cause it to resemble a conglomerate. The con­
glomeratic portIon of the lower Primordial is sometimes 
much metamorphosed. The fine grained slates or shaly ma­
trix in such cases is changed to a pale greenish glistening 
material like talc. In such cases, however, the included 
pebbles are unmistakably rounded by water action, and are 
always quartz, but the seeming conglomerate of the Huro­
nian contains amygdules formed by concretionary action, as 
is shown by the concentric structure of the amygdules. ­
These latter, in such cases, sometimes show a shell of quartz 
surrounding a core of epidote, and other indications which 
prove that the rock is not a true conglomerate. 

The lower gray shales and flags vary in character more 
than any other member of the Primordial. The predomi­
nant rocks are shales, that sometimes become slaty in firm­
ness, and thinness of lamination, or various more silicious, 
flaggy rocks, that range from purely argillaceous shales 
through argillaceous sandstones, into massive and highly 
silicious quartzites. These latter have the character describ­
ed above The predominent color is gray, but reddish, yel­
lowish, or purplish and greenish colors sometimes occur. 

Some of the grayish white, argillaceous strata, form a spe­
cies of claystone that weathers to a sort of kaolin. For the 
sake of distinction, these may be called kaolin flags. This 
kind of rock is much more common in the member next 
under the Potsdam quartzite. The conglomerates occurring 
in the lower part of this member have been already describ­
ed. With the exception of the conglomeratic portions of the 
quartzites, they are found as minor bands in the fine grained 
sha~es or slaty beds, the pebbles looking as if they had been 
scattered over a sea bottom of fine mud. This peculiar form 
of conglomerate, so characteristic of the lower portions of 
the Primordial, may, for the sake of distinction, be called 
shaly comglomerate. Sometimes a good deal of fine, partly 
dec~yed feldspar, occurs in the conglomeratic portions, es­
peCIally those lowest down. In some cases the members of 
this group, both the more argillacaous shaly and slaty, and 
also the more finely conglomeratic portions. become charged 
with specular iron. The iron forms a thin envelope around 
the other constituents of the rock, or gives thin films in the 
planes of cleavage. This iron by its deep red color' when 
bruised, causes the rock to appear to be richer than it really 

is. This diffused iron has, however, been the source of the 
richer deposits which, in the form of limonite, have been 
formed in disturbed portions of the Primordial beds. These 
beds charged with more or less specular iron, might be called 
specular ledges. Sometimes these ledges graduate into quite 
compact, and hard, reddish or brownish quartzites. 

The general features of the quartzite members of this 
group have been already sufficiently discussed. Towards the 
southern portion of the belt, they attain great dimensions. 
This is especially true of the space between the southern 
border of Augusta county and Balcony Falls. At this latter 
place, a quartzite formation occurs about ISo' above the base 
of the Primordial, forming the Balcony rock. It lies in huge 
beds of a highly silicious character, and is not less than 250' 
thick. Here the massive character of the beds has prevent­
ed the cracking and smashing, accompanied with the infil­
tration of silica, so often seen in the smaller beds of quartzite 
at this horizon in other places, otherwise the character is as 
given above for the lower quartzites, I have never seen any 
casts of Scolithus borings in these quartzites. The great 
quartzite at Balcony Falls disappears almost entirely in the 
northern portion of the belt, its place being taken by minor 
beds of quartzite, and by shales and flags. The subdivision 
of the Primordial beds now being described forms the lower 
portion of the Primal older slates of the brothers Rogers. 

3. Red Sflales and Flags.-This also is quite a variable 
group, and it changes its character very materially as we 
go south. In the northern portion of the belt, as far as Mt. 
Torrey, the greater portion of this group is composed of a fine 
grained, very thinly connected, and tender slate. \\Then fresh 
this rock has a steel gray color, and pearly. 'or nacreous lus­
tre, but on weathering, many portions become deep blood 
red in color, some of the lower and upper portions become 
yellow, but red is the predominant color from weathering. 
Some bands have small pebbles of the size of bird-shot grad­
uating into sand Some of the red and yellow colors may 
be original, and not due to weathering. This cannot be de- ~ 
cided as all the exposures seen were much weathered. This 
member, i~ its northern exposures, is often affected by faults, 
that cause It to extend over greater. breadths than it could 
occupy in virtue of its thickness. Quartz veins occur in it. 
having the nature of fissure veins. Bands of this slate are 
impregnated with more or less specular iron, and this is the 
highest member of the Primordial that shows iron in the spec­
ular form .. Some greenish, much indurated quartzite oc­
curs in this member. This group to the south becomes more 
silicious, and the amount of red coloring matter diminished. 

At Big Mary creek the slaty character is nearly lost, and 
the amount of red matter is much less. The strata are now 
chiefly rather SIlicious gray flags, and this character is main­
tained to Balcony Falls; there the rocks at this horizon are 
neady all flaggy, and gray in color, some reddish and brown­
ish beds however are found. This change to a more silici­
ous nature is accompanied by a great increase in the accom­
panying quartzites. These strata everywhere, owing to their 
comparatively greater capacity for yielding to strains, have 
suffered much from contortions and minor faults. 

4. Upper Gray 8htlles ami fit'aKs.- This group, as the name 
implies, is somewhat like No 2, but in it the conglomerates 
and specular ledges are wanting, and the amount of quartz­
ite is usually much less. owing to the brittleness of the ma­
terial of the beds, and the ease with which many of them 
yield to crushing, portions of the strata are often found crush­
ed to loose fragments. In the fractured and crushed por­
tions important deposits of limonite are sometimes found, 
that are evidently produced by the concentrating action of 
percolating waters. The reddish and brownish rocks found 
in No 2, are also wanting here. The predominant rocks are 
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shales and flags, usually all highly argillaceous, and when 
fresh, of a gray, or greenish gray color, but on weather­
ing apt to assume a grayish white color. Towards the top 
quartzite ledges are interstratified with these, and cause a 
gradual passage into the Potsdam quartzite. In some places 
the amount of quartzite here is very large, and should prop­
erly be counted as a portion of the Potsdam member of the 
Primordial. Perhaps the predominant rock is a gray shale 
that resembles a hardened sandstone, and which graduates 
into a sandy shale, This rock often decays to a pure white 
clay, and, no doubt, furnishes the material for the pure pot­
ter's clay sometimes found immediately west of the Blue 
Ridge.' These strata for the sake of distinction may be 
called kaolin shales or flags. These beds are decidedly less 
indurated than those of No 2., and none of these ever could 
be mistaken for Azoic beds. as is sometimes the case with the 
lower strata of No 2. This member in many localities to the 
sou'th becomes much more silicious, and the number of inter­
stratified quartzites increases. This is especially true of the 
region about Big Mary creek on the southern border of 
Augusta county. 

5. Potsdam Quartzite.~Themembers of the Primordial 
below this, so far as observed by us, show no indications of 
the former existence of life. This portion of the formation, 
however, shows in some beds numerous casts of Scolithus bo­
rings, some of which are remarkably long, being visible for 
at least three feet. The brothers Rogers considered this 
member as identical with the Potsdam sandstone of New 
York. This portion of the Primordial is more constant in 
lithological character than the subdivisions t~at underlie it.. 
Quartzite is always the predominant rock in it, the remaining 
portions being mostly composed of the kaolin shales and 
rlags. To the south, and especially in the interval from Mt. 
Torrey to Buena Vista furnace, the quartzite is very massive 
and silicious, composing nearly all of the rock at this hori­
zon. The material is mQre properly called a quartzite than a 
sandstone. The upper and lower portions are often flaggy, 
and cause a passage into the underlying shales and flags. 
So far as observed, these quartzites are never conglomeratic, 
and they are free from the infiltrations of silica, the diffus­
ed chlorite. and other characters that mark the lower quartz­
ites. Near the junction of this member with number 4., the 
strata are often crushed, the crushed band holding impor­
tant deposits of a dark limonite. The Quartzite members of 
this subdivision are sometimes broken up and crushed. form­
ing a curious band of breccia, cemented by iron or manga­
nese. Sometimes workable deposits of limonite are found in 
these disturbed portions. 

6. Ferriferolls Shales.-It might be a question whether these 
shales ought not rather to be counted with the Calciferous 
group. It is certain that there seems to be a gradual passage 
from the shales into the pure magnesian and silicious lime­
stones, that corresponds to the Calciferous sandstones of New 
York. No fossils are found to settle the matter, and it seems 
best to draw the dividing line at the first marked change in 
in the lithological character of the strata. This change oc­
curs with the lowest limestone beds, that usually occur in­
terstatified with reddish and yellowish shales. 

The Ferriferous Shale group is noteworthy for containing 
throughout it deposits of limonite which are often suited for 
the manulacture of a neutral iron. These deposits seem to 
be of concretionary origin, formed by the decay of the shales 
which contain the iron in a diffused form, probably, for the 
m03t part, as a carbonate, but sometimes as pyrite.. These 
ores are consequently usually imbedded in clay. They as­
sume the form of lenticular masses, usually built up of con­
cretionary forms. These ores are unlike those found in and 
under the Potsdam sandstone, and not rarely are mingled 

with oxide of manganese or associated with it, forming ferro­
manganese. In the same shales, occurring under conditions 
similar to the iron, and formed in like manner, we find not 
rarely, deposits of quite pure manganese oxide. This is al­
ways in the form of Psilomelane or hard manganese. 

The lowest of the strata of this group have the character of 
kaolin shales and flags They graduate insensibly into the 
Potsdam quartzite member. In ascending they become pure­
ly argillaceous s~ales, generally oflead, or bluish gray color, 
when fresh. WIth these, moreover, occur strata yellowish 
reddish in color, the red often assuming a pinkish shade. 
Towards the top, ledges of pretty firm pure purplish shales 
and flags are found, that are sometimes of the nature of fine 
grained sandstone. The shales towards the top are often 
cal~areous, an? graduate into the impure limestone with 
whIch the CalcIferous group may be assumed to begin. 

We thus have in the Primordial formation, in the belt now 
being described, at least three horizons of iron ore. The 
lo:ver strata .contain spe~ular iron ore usually of low grade, the 
mIdd~e ,PortI.ons, ~xten~Illg as. far as tl~e Potsd~m quartzite, 
cOI,ltaIllmg hmomtes, eIther Impregnatmg defil1lte strata, or 
filhng what were once fissured and crushed bands. Hence 
all of .these u~uCl:lly appear in massive or .rocky outcrops. Fi­
nallx III ~he fernfero~s shales we have mterrupted deposits 
of hmoIllte, enclosed m clay, and often mixed with mangan­
ese. 

Before giving the character of the ores at the different lo­
calities it will conduce to clearness to present a short account 
of the geological structure at the various points where these 
deposits occur. We begin in this description with 'Balcony 
Falls. . 

At Balcony Falls, the Primordial strata rest upon the 
western flank of the Azoic formations, with an undulating 
northwest dip. The more shaly members are much con­
tortee\. being caught between the massive lower quartzites of 
the Balcony rock, and the Potsdam quartzite. For short 
distances they even show reverse dips, but soon recur to the 
N. w. dip. At the west entrance of the gorge the Potsdam 
quartzite dips steeply N. W., and to the west of this comethe 
Ferriferous shales. This structure seems to prevail for a 
considerable distance .to the northeast, .as far as the southern 
border of Augusta county, and the vicinity of Cotopaxi fur­
nace. Remnants of the lower strata are found in this interval 
at various points to the east of the most westerly outcrops of 
the Azoic beds. They seem to have been caught in folds in 
the Azoic strata, and to be thus,preserved from erosion. As 
far as the southern border of Augusta county the Potsdam 
quartzite with N. W. dips forms the most western ridge of 
the Blue Ridge range. This is pressed up close to the Azoic 
ridges and is parallel to them. In this interval the Potsdam 
quartzite and the ferriferous shales do not pass to the east of 
the first or western ridge, hence east of this ridge, only the 
ores below this quartzite may be looked for. 

Near Cotopaxi furnace, where the South river ofthe James 
emerges from the mountains, an important change in the ge­
o.logical structure takes pl<:ce. ~ere the horse-shoe expan­
SIon of the Potsdam quartZIte begms. The structure here is 
as follows: The most western ridge,composed of the Potsdam 
quartzite dipping N. VV., has been carried down by a fault, 
and the ridge has been so much eroded as to present a low 
line of hills. A little further southeast, the first main ridge at 
the entrance of the gorge made by the South river of the 
J ames, is composed of a closed synclinal of the quartzite, 
overturned to the N W. This is followed still farther east­
ward, or rather to the southeast, by an anticlinal that is not 
so fully closed as the synclinal, but like it is turned to the N.W. 
Thence to the S. E., towards the Azoic of the Blue Ridge, 
and extending across the plateau of the Big Levels, the strata 
dip on the whole towards the Azoic rocks of the Blue Ridge, 
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but very gently, and with unduiations. By.this structure the trated by concretionary action from the mangatlese that was 
Potsdam quartzite is carried high up with a portion of the originally diffused, probably in the form of a carbonate, in 
overlying ferriferous shales, the two groups forming the up- the ferriferous shales It is evidently now forming. Many 
per strata of this plateau. On account of this condition of facts go to show that such was and is its origin. The masses 
things, we find some three miles up South river, the limo· ofore all have a concretionary structure, and otten enclose 
nites and manganiferous ores of the ferriferous shales shown portions of clay. They are enclosed in clay which folds 
on the surface of the plateau, as seen at Newton's Mine Bank around them and penetrates between them. Mr. Donald in­
and in its vicinity. The geological structure on South river forms me that the manganese is most abundant in clay of a 
seems to be exceptional, for further to the northeast and for red color, and one that contains much water. This is what 
most of the distance around the plateau expansion, the north· we would expect if the ore is collected and concentrated by 
western margin of the elevated land is formed by the quartz· concretionary action, for the water must have free circulation 
ite with northwestern dips. The,channel of Back creek, in in order to accumulate any large amount of ore. Many of 
the vicinity of Mt. Torrey furnace, is in the shales and flags the clays associated with the manganese in the ferriferplls 
immediately underlying the quartzite, for here the Primor· shale horizon. are colored brown by the mixture of diffused 
dial strata are all overturned by being crushed against' the manganese with iron. The concentration of the manganese 
Azoic rocks of the Blue Ridge. into masses would leave the iron predominant and the clay 

From Mt. Torrey to Turk's gap the structure is different. red. In the other localities I have seen the process of con­
The Potsdam quartzite no longer forms a connected ridge centration of the manganese in these clays noW going on, 
flanking the Azoic rocks on the west, or a broad ups wollen crusts and nodules of manganese being formed.- The amount 
mass, but is found in a series of disconnected, low and bro- of manganese at these workings is unusually large. I think 
ken hills, lying usually some distance (from one to two miles) that the geological occurrence, in part at least, accounts for 
to the west of the main mountain mass. At Turk's gap the this. The ore occurs in a synclinal of the Potsdam quartzite, 
distance is less than a mile. The rock is so crushed and and most of it is found just S. E. of or behind the barrier of 
shattered in many places that it is difficult to make out the the low anticlinal ridge of quartzites. The synclinal basin 
dip, but it seems to be to the northwest. The main mountain has all of its manganiferous waters' drained down against 
mass in this interval is usually composed of two closely this ridge, and a consequent accumulation of the ore against 
placed ridges, the most westerly being formed of the lowest it. The Crimora mines have yielded a large amount of ore 
Primordial strata, and the most easterly of Huronian beds. of fine quality, which for some time has been successfully 
Near Waynesboro we have only one ridge, and that is Hu- worked by Mr. Donald. The ore is hard manganese, or 
ronian in composition. Psilorrielane. Very rarely we find SOme little Pyrolusite 

In this portion of the belt the lowest shaly and slaty mem- forming thin veins and nests in the lumps of Psilomelane. 
bers of the Primordial are much altered, and as their mate- The ore has been proved to the depth of 60' and over a con­
rials were derived directly from the argillaceous sc]1ists of siderable area. 
the Huronian upon which they rest, it is often difficult to Iron Ores at Cri11lora.-Very little attention has been paid 
distinguish the two formations. At Turk's gap, however, the to the iron ores at this place as the workings are carried on 
lowest conglomerate of the Primordial may be seen resting solely for manganese. As the shales that contain this man­
on bluish gray, argillaceous schists of Huronian age, and ganese are those that S9 generally afford large deposits of 
containing large fragments of these schists. iron ore along the western foot of the Blue Ridge, we might 

After this preliminary account of the geology of the dis- expect to find this ore here also. In fact at least one very 
trict we may turn to the nature of the ores occurring at the promising deposit has been disclosed by the open cuts made 
different localities. in the old workings. The ore here appears to be in the form 

An account will.now be given of the mineral deposits found of a ledge, and it is quite well defined. Only a small open­
at the western foot of the mountain range, in the district ex- ing has been made on it \vhich, however, shows the ore to be 
tending from Turk's Gap to James river. This description continuous throughout its extent. As thus disclosed, t~e ex­
will be limited to the minerals of economic importance. posed portion is' 20' long, 8' deep, and 8'-10' wide. The 

material is a pretty massive one, and has a dark color, due 
Mineral Deposits along Western foot of Blue Ridge. . to the presence of a considerable amount of manganese that 

In this description the mineral deposits \vill be taken up in is intimately mixed with the iron, causing it to form a ferro­
the order of their occurrence, beginning at the northeast and manganese ore. It deserves attention, as the amount ofman·· 
proceeding southwest. ganese may be sufficient, with but little admixture of addi­

tional manganese, -to m~ke spiegeleisen. Good indications 
Crimora Manganese Deposils.--The manganese at Crimora of workable deposits ofiron ore are reported to exist on Mr. 

occurs in the clays formed by the decomposition of the fer.. Patrick's land, 1 mile S. W. of the manganese deposits. 
riferous shales of the Potsdam. Herc these shales are thrown I did not visit this locality. 
into a synclinal, and lie between the low anticlinal quartzite 
ridge of this section, and the. most easterly outcrops of Iron Ore 0/ lV.fike Kllob.-Mike knob is a ridge composed 
this rock that forms the western flank of Turk's ridge. The of kaolin flags and quartzite. It lies about d- miles 'N. E. of 
present workings are by shafts on a small stream, and the ore Ben knob and the C. & O. Ry., being a little east of the 
is obtained some 60' beneath the surface, having been fol- prolongation of the strike ot the quartzite in Bell knob. It 
lowed to that depth from the surface. A little farther east is, I think, composed of the upper gray shales and flags. of 
the older workings are found. These were made in the form NO.4, near their passage into the Potsdam quartzite. The 
of open pits on the surface. Most of the manganese obtain- ridge is a low one, and the ore occurs near its top in what 
ed in these pits was evidently "float," as the lumps were appears to have been a fracture of the strata. The· material 
mixed with transported clay and boulders. In the present is found quite pure and massive in some portions of the vein, 
workings the ore is obtained in its original position. It oc- as we may call the deposit, filling what was the open part of 
curs imbedded in the clay in the form of nodules, large the crevice. It occurs also as a cementing material binding 
masses, and irregular sheets. The latter are formed by the together the shattered wall-rock, or impregnating the walls. 
union of masses that lie in a pretty uniform direction. All The strike of the vein, as made out from the opening on it, is 
of this is evidently concretionary in origin, and was concen- N. IS° W. The more solid ore varies from 4"-8' in width, 
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and in one place swells out to the width of 14'. The width 
is very variable and fluctuates rapidly. Most of the materi­
a] has a dark chestnut brown color, some being almost black, 
with a rather resinous lustre. It is a limonite, and has the 
physical character of the ore that very commonly occurs to 
the south-west at about this horizon, and which is known as 
cold short ore. This ore was examined for phosphorus and 
sulphur, the only impurities that are likely to occur in the ore 
of the best grade. The best ore was chosen for analysis. 
It showed '56.99 per cent of metallic iron, 0.972 per cent of 
phosphorus, and a trace of sulphur. The analysis of this 
~nd the other ores. subsequently to be described, was ma'de 
In the Laboratory ofChemistry at the University, by Messrs. 
Allen, Sloan, Echols and Musgrove, members of the class of 
1881-2. In these analyses only such substances "as are like­
ly to affect the value of the ore were sought for, and com­
plete analyses were not attempted. In all cases the phos­
phorus is determined as P2 Os. 

The Mike knob ore has 'been worked toa considerable ex­
tent, and at one time the Powhatan iron company shipped 
the ore to their Westham furnace situated on James river. 5 
miles above Richmond. 

About 500 yards to the east of Mike knob, and appan:nt­
ly still in the flags of NO.4. we find another deposit 0f limon­
ite, also occupying a crevice in the flags and' impregnating 
them. It is not so dark as the ore of Mike knob. The de­
posit is found on the south end of Ramsay mo:mtain,which 
is a low ridge in the flags and shales. It occurs on the land 
of the Hanger brothers. It is exposed by a very small open­
ing made by Mr. B. Jordan. which perhaps does not disclose 
the true character of the deposit. It does not show so much 
iron as is seen on Mike knob, for only 1'-2' of ore is visible. 
It occurs like the deposit of Mike knob, and those of many 
other localities, in the rocks of NO.4. filling a crushed and 
fissured band in these strata. The iron was clearly intro­
duced in solution in the waters percolating through the 
fissure. 

Rockfish Gap Iron are Deposits.-Rockfish Gap is the name 
of a large body of land owned by ~lessrs. Echols, Bell & Cat­
lett. It extends some distance north and south. chiefly 
south, of the C. & O. Ry. at Rockfish Gap tunnel. The 
iron on this property occurs in two ways. In one, the ore 
which is in the specular form, occurs, impregnating certain 
of the shales and shaly conglomerate ledges of Nos. 2 and 3. 
This material is the type of a ferruginous rock that oc­
curs all along the Blue Ridge, in the strata of Nos. 2 and 3, 
with varying richness. ThIS is what I have spoken of fr0111 
time to time, as the specular ledges. The mass of the ma­
terial is a shaly matter composed sometimes of decayed 
feldspathic material mixed with argillaceous material, and 
sometimes wholly composed of argillaceous matter Sandy 
particles, and often small pebbles, occur sprinkled through­
out the finer matter. The iron is in the form of thin films, 
coating the argillaceous substance. In some cases the amount 
of iron is sufficient to form an ore capable of being smelted 
in the furnace, when mixed with other ores. There are at 
Rockfish Gap, on the railroad, several ledges impregnated 
with iron. Most of them are of a sandy nature, but at least 
two are impregnations of fine grained shale, one occurring 
in the red shales, and the other in the gray shales between 
the two bands of red shale. An analysis of the best ore ob­
tained from these deposits, made to determine the amount of 
iron and silica, showed 17 per cent of metallic iron, and 37 
per cent of silica. The other form in which iron ore occurs 
here is limonite, Impregnating certain ledges, or forming 
a cement binding together cracked and crushed portions of 
the strata. This ore promises to be more abundant and 
richer than the specular iron. In some cases the exterior of 

some of the specular ledges is changed to limonite, which is, 
concentrated into nodular particles, but most of the limonite 
deposits have their iron deposited from percolating waters. 
One of the sandy ledges, not far below the base of the lower 
band of red shales, has a good deal of good ore in the form 
of nodular irr.pregnations and crusts in the rock. A little 
manganese is sometimes associated with these infiltrated 
ores. Counting the specular ledges and limonite impregnations 
there at least I I or 12 bands in which ore is found. Among 
these are included no doubt the deposits of Mike knob, and 
of the Hanger property, for these traced S. 'VV., would pass 
through this estate. It is a noteworthy fact that the spec­
ular iron is mostly to be found in the lowest Primordial strata. 
Limonite predominates in the upper strata, and near Waynes­
boro n!) specular iron is found above the basal strata .,of 
No.. 4. The development of some of the infiltrated limonite 
was no doubt connected with the eruption of the trap dykes. 

Oellres of Samuel Stee/e.-On the land of Mr. Samuel 
Steele, a little N. W. of Waynesboro, and 21 miles distant 
from that town, there is an interesting, and, in my opinion, 
valuable deposit of ochre of several kinds. This occurs of 
course within the Valley limestone. A heavy dyke of trap 
penetrates the limestone on Mr. Steele's place, running in a 
N. W. and S. E. direction, and passing a considerable dis­
tance within the Valley. A band of yellowish clay runs 
though Mr. Steele's land ina N. E. and S. W. direction follow­
ing the strike of the strata as it seems, and forming apparent­
ly one of the more decomposable argillaceous layers inter­
stratified with the limestone. The limestone next to this, is, 
in places, very cherty and seems to have been disturbed. 
The clay is associated with a peculiar yellowish, to dark 
brown rock, that graduates from a nearly pure compact sili­
ca to an umber or ochre. Near Mr. Steele's house and for 
a short distance to the S W., the rock is very siliceous and 
is accompanied by a dark to black wad of impalpably fine 
texture. This material seems to be composed of very fine 
manganese powder, clay and iron, with some graphite. Th~ 
manganese and graphite give its character to the rock. Some­
times it is purplish in spots. but the most of the mass is near­
ly black, or a very dark brown. It has a soapy or greasy 
feel, and clings most tenaciously to any object touched by it. 
The deposit of wad varies from 10'-30' in thickness, and in 
length has been proved for several hundred yards, while in 
depth, the excavations show that it descends more than 30'. 
There is clearly an immense supply of it. Frequently lumps 
of manganese are found in it, sometimes as large as one's 
fist. At one of the openings a seam. said to be 18" thick, 
of a beautiful1y white clay was cut. This is the most tena­
cious and plastic clay that I have ever seen. I t may be chew­
ed between the teeth behaving like flour. If there should 
be any body of this clay, it will prove valuable to mix with 
the clays found at Porcelain, to aid their plasticity. The wad 
has been tried as a fire proof paint on boilers, and is reported 
to act finely It mixes well with oil, and has so much "body," 
that little white lead is needed to mix with it. From all that 
I could see I consider this to be a valuable material, and I am 
surprised that it has not been utilized. 

A little to the N E. of the deposit of wad, and apparently 
in the prolongation of it, we find no longer the wad, but the 
silicious rock has become argillaceous, and decayed to a 
handsome ochre. This varies from a rich yellow to a dark 
brown. The dar~ brown ochre makes up much the larger 
part of the depOSIt. There are two beds of it.1ying in clay. 
The upper one shows a thickness of about 2', and is separa­
ted from the lower one which is 3'-4' thick, by 3' of clay. 
Some .of this ochre is firm and looks like a rock, but it may 
~e eaSIly crushed. The yellow ochre occurs replacing a por­
tlOn of the brown. Both of these appear to be suited for 
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paint. This deposit of ochre appears to continue some dis­
tance to the N. E. and S. W. I was informed by Mr. W. B. 
Alexander that at Red Bank, about 7 miles N. E. of Waynes­
boro, and on a line bearing 40° E. of N. from Mr. Steele's 
place, similar brown and yellow ochres occur. Fauber's um­
ber mine occurs some' 4 miles to the S. W., in the prolonga­
tion of this line of deposits, and is, I think, the same materi­
al. There is little doubt that a series of ochres of various 
colors and excellent quality; could be selected along the out­
crops of this material. All of the ores and ochres thus far 
described, lie within a short distance of the C. & O. Ry., 
and the S. V. RR. 

A. G. Palmer's Iron Ore, occurs 2.5 miles S. W. ofWaynes­
boro, and less than a mile from the S. V. RR. There are 
several deposits of ore on Mr. Palmer's land. The main de­
posit occurs in the upper gray shales and flags of NO.4, close 
under the Potsdam quartzite. It appears to form a regular 
bed in these rocks. It has been opened, and formerly some 
ore was taken from it to supply an old furnace operated by 
Major Dowell. The ore occurs partly as clean solid ore 
in a ledge, and partly impregnating the wall rock, the latter 
forming a lean material. It has as a wall ferruginous shale, 
and much of the breast exposed in the opening, is formed 
of alternations of ore and ferruginous shale. The shale is 
mostly decomposed to clay. The entire width of the breast 
showing ore is 12'. In this a band of solid ore free from sha­
ly matter and rock is found 5' wide Besides this there are 
several bands of good ore 6"-8" wide, inferstratified with the 
ferruginous shales. The deposit wiII yield a large amount of 
good ore, and it is practically untouched.' From the physi­
cal character of the material, much of it seems to be a pure 
ore of high grade. 

About 200 yards to the west of this deposit, the Potsdam 
quartzite shows itself in the crushed condition commonly ex­
hibited by it in this region. It contains in several places, ap­
parently where it has been fissured and crushed, pockets of 
ore. Some of these have been opened by small pits, and 
show a beautiful bright brown ore, with a very open and cel­
lular structure, apparently of great purity. None of the pits 
indicate that anyone of the deposits is of great extent, but 
if we may judge from the amount of loose ore on the surface 
at points not opened, the number of these pockets must be 
considerable, and the amount of ore that may be obtained 
from them is no doubt large. The co'or and general appear­
ance of these ores, as well as of the principal deposit, differ 
in a marked manner from the ore of Mike knob. The dark 
color and waxy lustre is not found here. The furnace which 
was supplied with ore from the main bank, according to the 
information given me, was built at the crossing over the South 
river, 2 miles S. W. of Waynesboro, by a man named Moore, 
probably about the year 1780. Moore leased it to Major 

• Dowell whp operated it fur some time, and obtained ore from 
Palmer's bank. The furnace ,vas succeeded by a forge 
which was known as the Clay-bank forge, or Clay forge. To 
judge from the float ore there must be another line of ore de­
posits a little to the east of the main bank, for there is a large 
amount of good ore strewed about here. An old opening is 
found on Capt. Henry's land, which lies next to Mr. Palmer's 
at this point, and it is probably made on this concealed vein, 
as we may call it. The opening now in question is very old, 
and has not been cleaned out, so that I could not see the ledge 
or vein. It was made to obtain ore for the old Dowell fur­
nace. To judge from its size, a considerable amount of ma­
terial was taken out from it. The appearances indicate that 
the ore occurs in the flags of NO.4, much in the same man­
ner as Palmer's main ore bank. Some 200-300 yards still 
farther east, we find a deposit of dark ore, just like that of 
Mike knob so far as physical characters go. This ore seems 
also to occur in the strata of NO.4, but the exposures are so 

poor that I could not be positive on this .point. The enclos­
ing strata are gray shales and flags. The opening made on 
this deposit is very old, and hence does not fully expose the 
extent of it. It was made by Major Dowell to obtain ore for 
his furnace. This opening still shows several feet of a com­
pact dark ore free from earthy impurities. The loose ore 
may be traced for some distance on the surface, and the size 
of the masses indicates a deposit of considerable thickness. 
This ore is called in this vicinity, the cold short ore, and it 
has the physical character of that which very commonly oc­
curs at about this horizon. Very little attention has been 
paid to the iron in this vicinity. Most, if not all 9f the open­
ings date back to the time of Major Dowell, and far into the 
past. I have no doubt that careful search w<?uld disclose 
other deposits, and would show a large amount of ore in this 
immediate vicinity. The dark ore last mentioned occurs'on 
\Vm. Gallaher's land. Two or three hundred yards farther 
east there is an exposure of a specular conglomerate, with 
some lean limonite impregnating the rock. There is also 
near this point some lean argillaceous red hematite, lying be­
tween ledges of quartzite. N either of these is at this point 
very promising. Gallaher's dark ore is the farthest from the 
S. V. RR., and this is within two miles of it. The geologi­
cal section across the Primordial through Palmer's place is in 
general the same as that at Waynesboro. The Potsdam 
quartzite is so broken aown that its dips and strikes were not 
made out. All the underlying beds OCCllr in order but over­
turned. The upper gray shales and flags occupy a wide 
space. The red and nacreous gray slates and shales show a 
heavy mass, fully 600' thick, forming the high narrow-back­

- ed ridge called Stony mountain. This ridge forms one of 
the hammer-heads that are connected by transverse ridges, 
corresponding to the handle of the hammer, with the Azoic 
portion of the Blue Ridge. 

Moses Alexander's Ore.-=-The deposit of iron ore on the 
land of Mr. Moses Alexander occurs about 5 miles from 
\VaYnesboro. The Potsdam quartzite, that at Palmer's was 
almost entirely broken down, here forms a pretty bold de­
tached ridge just east of Mr. Alexander's house. Behind 
this ridge and in the strata of NO.4, the deposit now in ques­
tion occurs. It has the form of a ledge. and is evidently one 
of the strata impregnated with iron. The exposure made of 
it is very slight, so that perhaps the true character and ex­
tent is not shown. Hardly anything has been done except to ­
clear off the outcrop. The ledge is some 4' wide, and shows 
some rich ore, although the greater part is rather lean. This 
deposit seems to occur some distance under the Potsdam 
quartzite, and toward the base of NO.4. Not far below the 
Potsdam quartzite, and about 300 yards west of this iron ore~ 
on the land of Joshua Robertson, a deposit of manganese 
occurs. This is Psilomelane, which forms the only ore of 
manganese found in the Primordial of this section of country. 
The mineral occurs in a cracked and crushed band of the up­

. per gray shales and flags. It is now so much filled up that I 
could not see the precise mode of occurrence. It appears, how­
ever, to have filled an open fissure, and impregnated the 
walls which are kaolin flags. This is an unusual occprrence 
for the ore of manganese in this region, for it is usually found 
in the ferriferous shales. The origin is clearly similar to that 
of the iron ore occupying a similar geological position, viz: 
deposition from solution in water in disturbed belts. The 
opening was made by Mr. Sibert in 1857' He is reported 
to have obtained perhaps 100 tons from this deposit. I was 
informed that this ore was not exhausted, but that the 
work here was abandoned because Mr. Sibert found· a de­
posit that was mor~.easily worked. 

Traces of mang-anese are found at other points betw;en 
this place and Waynesboro, but none of them had at the time 
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of my visit given evidence of any considerable deposit. On 
the land of Mr. Pat. Childress, a little N. E. of Mr. Palmer's 
place, and almost immediately on the line of the S. V. RR., 
a bed of brown manganiferous clay occurs, interbeded with 
yellow clay. The former contains nodules of smal1 size of 
manganese. . 

On the land of Moses Alexander there are found places in 
the Potsdam quartzite, that are crushed into asort of-breccia 
and cemented by manganese deposited from the percolating 
waters. Some indications occur also on the same land in the 
ferriferous shales on -Back creek, in front of the Potsdam 
quartzite .. ' It is possible that workable amounts of the ore 
may be found at both localities. . 

. Kaolilz at Porcelllin.-"Porcelain" is a locality so named 
from the erection of these works for the utilization of the clay 
found at that locality. It is situated near Sherando station of 
S.V. RR.) about 7 miles S. W. of Waynesboro, in the alluvial 
land between Back creek and the South river of the Shen­
andoah, and close to this latter stream. It is within one mile 
of the S. V. RR. The surface is composed of sand, gravel, 
and cobble stones. These are underlaid by a yellowish clay 
which rests on a bed of white clay, which appears to be true 
kaolin. The deposit of ~aolin lies at a pretty uniform lev­
el, being deepest under the slight elevation found here. It 
appears to have been deposited in a lake, and to form a pret­
ty uniform sheet under a considerable area. It is claimed, 
and I think justly, that the clay has been proven to exist un­
der at least 25 acresofland. The clay has been tested by open 
cuts, shafts and borings. In the bottoms where it is least 
deeply buried, it is found about 6' below the surface, and 
20' would reach it anywhere. The clay is variable in thick­
ness. A thickness of 30' is said to have been found. There is 
no doubt that the supply is very large. The best day is a- very 
fine, quite plastic material, very free from silica. The colors 
are pale yellowish, pale bluish, and pure white. At the time 
ormy visit the excavations were full of water, and hence my 
examinations were limited to the raw material taken out and 
to the products manufactured from it. During and imme­
diately after the war attempts were made to manufacture pot­
tery, drainage tiles, and fire-brick from this clay. The fol­
lowing is the history of the operations as told to me by reli­
able perso~s acquainted with them. The first attempts to 
utilize the clay were made about 1863. by the formation of a 
company and the erection of very imperfect works. This 
company made various articles of coarse pottery by mixing 
a blue day found in the vicinity with white clay~ The ar­
ticles were noted for their g-reat toughness and strength. 
This ware was of course dark from the admixture of the blue 
day. Some of the cups and saucers, however, seem to have 
had but little admixture of other material with the white 
clay, for' they are of a cream color. I could not learn why 
they preferred to mix other clay with the kaolin, but infer 
that the unskilled workmen ~mployed by the company could· 
not deal with anything but coarse ware. Perhaps the pure 
white clay was disposed to crack. They attempted to make 
white ware but failed in the glaze. It must be remembere.d 
that this was during the war, when every attempt of this sort 
had to meet with unusual difficulties. About 1867 this com­
pany stopped from the want of skilled workmen. The prop­
erty was sold to an English company~ This latter company 
began operations in 1871-2, under the management. as is 
said, of men not acquainted pra'ctically with the business, 
and who did not attend to the finances of the company. 
They spent a good deal of time and money in making prep­
arations. A large amount of machinery was finally put up, 
and among the rest a fine engine. Two cupola furnaces 
were erected and other preparations made for manufacturing 
on ~ large scale. During these preparations a fire destroyed 

everything, but this did not deter them. A good deal, ifnot 
all of this machinery is still present, but is of course much out 
of repair. Finally the company collapsed from bad manage­
ment. This took place before they had made an attempt to 
manufacture any pottery. From all that I could learn it seems 
clear that no' fair trial of the capacity of the clay has been 
made. This company made some fire-brick and drainage 
tiles. The tiles seem to be very good. The fire-brick is of 
two kinds. Some of the clay appears to have more silica 
than the average. and the brick made from this seems to be 
hard and of good quality. Most of the clay, however, has 
but little free silica, and the bricks from this are too soft. 
This defect could be easily remedied, for an abundance of 
fine sand may be obtained not far off, and by mixing this in 
proper proportions with the clay, a good firm brick could be 
made. So far as the physical character of the clay is con­
cerned, I see no reason why ware equal to the best made 
from the New Jersey clays, cannot be made from it. The lo­
cation is good, clays, ochres, and sands abound in this region, 
and the conditions seem favorable for the carrying on of va­
ried manufactures. The silicious kaolin of Nelson and Am­
herst is not far off, and might possibly be utilized in connec­
tion with these days, especially in the fire-brick. 

The fire-brick burns beautifully white. An analysis of it 
shows of potash, K2 a - .66; of soda 1.95, or only 2.61 per' 
cent of alkalies; .48 per cent of metallic iron is present. The 
sand and clay shows of soda,Na2 0, 1.53; of potash, K2 0, 
very little, and -48 per cent of metallic iron. 

About two miles from this locality, near the burnt mill, on 
the Howardsville road. a deposit of very pure white sand is 
said to exist. Some of it was sent some years ago, to the 
University of Virginia, where it attracted attention by its 
great whiteness ~md purity. The deposit was not visible 
when I passed by the locality, as it is buried under the coarse 
surface sand that abounds there. It deserves attention, for 
it may render possible the manufacture of glass along with 
pottery at Porcelain. In this connection I would call at· 
tention to the source of this sand. Some portions of the 
Potsdam quartzites, as is shown at Bell knob and elsewhere, 
is a friable silicious material that easily crumbles into a loose 
sand. It is this rock that yields the pure sand found at sev­
erallocalities. Where I have seen the rock in place, it has 
a pale buff color, and is not pure enough for the manufacture, 
of glass, but jL1dging from the boulders ofit found near Green­
ville, I am sure that a little search would disclose the rock, in 

-place, of sufficient purity to make the best of glass. 
(To be continued.) 

The Medina S~ndstone, one of the rocks of formation No. 
IV of the Virginia survey, is extensively quarried, for paving 
and building purposes. in western New York; the stone pre­
senting various shades of color from a dark gray to a light 
peach-blow.-These same sandstones are very abundant in 
Virginia and West Virginia. in most of the mountain ranges 
between the Blue Ridge and the Great Carboniferous escarp­
ment, convenient to the lines of many of our railways, and we 
would suggest that an effort be made, by the concurrent ac­
tion of the owners of quarries favorably located and the 
managers of our railways, to bring these durable and every­
way excellent building and paving stones into use. They arc. 
very accessible to the Chesapeake & Ohio in the North and 
Mill mountains, to the Valley railroad in the Massanutton 
and North mountains, to the Baltimore & Ohio main line all 
along the Potomac from Little North mountaIn to the Alle­
ghany front ridge, to the Shenandoah Valley road in the 
Massanutton, Purgatory, Tinker and other mountain ranges, 
and to the Norfolk & Western in the ranges west of The 
Valley, especially those cut by its recently opened New 
River division. 
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Coal Mining on Great Kanawha River, W. Va.-We take 
the following coal mining notes concerning Kanawha, W. 
Va , mines, from the Pittsburg, Pa., "Telegraph" of March 
31st. 

The Coalburg mines continue to run quite steadily e"ery 
day, shipping both by rail and river; the greater part of the 
loading is now done on the river. The output is about 7,000 
bush. daily. These openings are into the splint coal,which aver­
ages about 3 feet 8 inches. The miners receive 3! cents per 
bushel for mining. Abo"ut 175 men are in the employ of the 
company. The Buck mine above here is also running, em­
ploying between 30 and 40 men. Across the river, at North 
Coalburg, the Straughan mine is running' steadily, employ­
ing about 100 men, and shipping by river. The Peabody 
Coal Co., above, are opening their mine in the lower vein. 
Their new mine in upper vein is idle at present. The two 
new mines up,Cabin Creek are about ready to commence 
shipping, and will do so as soon as the Cabin Creek RR. Co. 
complete their tipple at the river. 

This has been quite a brisk week at the Malden miQes, all 
of them running full time. Since the meeting of the miners 
of the Campbell's Creek Coal Co. and the Dana Bros. mine, 
last Saturday, at which it was decided to accept the half cent 
teduction for the spring run, the men have got down to work 
again and the usual large output of these mines is coming. 
The mining price will now be 2 t cents per bushel in these 
three mines. A number ofsingle men have been drawn out 
of all these mines so as to give the other miners all they can 
do. All three of Lovell's mines are running steadily. Three 
cents per bushel is still paid here, but rumor say~ a reduction 
will.take place the 1st of the month. They receIved another 
of the Lechner coal cutting machines this week for their No. 
3 mine, making now six in all, three of which are run through 
the day and three at night. 

An English company,under the title of the Great Kanawha 
Colliery Co., Limited, under the general management ofMr. 
S. G. Phillips, is making arrangements to open up and oper­
ate one of the largest works along the Kanawha river at this 
point, Carbon Hill, about 4 miles above Coal Valle~.. The 
openings and works are under the general- supervIsIOn of 
Mr. William Tamplin, who has about 100 men at work open­
ing the mines and preparing to build the tramroad. They 
will build SO of the improved Coppee coke ovens at once. 
They talk of bringing the works up to a capacity of 1,000 
tons daily for shipment and coke works. They have 3,000 
acres of land. The company is composed of some of the 
stockholders who are interested in the Hawks Nest and An­
sted works, W. Va., and the large furnace at Goshen, Va. If 
the push and enterprise displayed atthe above named points 
is any indication of what they will do, this certainly will be­
come what they claim, one of the largest works along the 
Kanawha. 

The Kanawha Cannel Coal Co. have now in full operation, 
under the general supervision of Mr. H. W. Reynolds, one 
ofthe finest coal mines along the Kanawha river. 'The mine 
is five miles back from the river on the Paint Creek Rail­
road. It is opened into a vein of fine cannel coal, running 
from 3 to 5 feet in thickness, on top of which is. 30 ~nches of 
good bituminous coal. They have be~n makmg Improve­
ments as rapidly as possible and extending the works. 
About 70 men are now employed. The miners receive 3 
cents p~r bushel for the cannel coal.which th.ey mine four days 
in the week, and 2 cents per bushel for takmg down the top 
bituminous coal two days. The coal is all run to the river 
and loaded in barges. It commands a good market below, 
guaranteeing a steady run. They have purchased the El~a 
Layman to do their towing. The Crown Hill mine at thIS 

point, in charge of Mr. Brewer Smith, has been making a 
good and steady run for some time, averaging about 7,000 
bushels daily, This opening is made into the fine splint coal 
vein of this region. About 125 men are employed. Three 
and a half cents per bushel is paid for mining. Shipments 
by both rail and river. 

The large mines of the Winifrede Co., located back five 
miles from the river, upon Fields creek, are now under the 
general supervision of Mr. G. C. Hersett, formerly of the 
Heckla Coke Works, near Mt. Pleasant, Pa. About 150 
men are 'now employed. They are putting out about 7,000 
bushels of coal daily, which is run down the Winifrede Rail­
road, a standard gauge road, to their fine large tipple at the 
river, where it is loaded in barges for the lower river trade. 
The mines have been well opened. The company are pre­
paring to do a large business this season. Mr. James Mor­
gan, formerly ofTioga county, Pa., has charge of the mining 
departments. The coal averages 4 feet 10 inches in thick­
ness, through which a slate from 4 to 6 inches thick is found 
8 inches from the bottom. Three cents per bushel is paid. 
for screened coal. Some time has been lost lately by the 
crippling of their locomotive. A new one is being built and 
will soon be on the road. This company is arranging to 
build boats, and will this spring load the first coal that ever 
went out of the Kanawha rivel:for New Orleans Mr. Gra­
ham Macfarlane, the former superintendent of the Winifrede 
works, is now busily engaged opening a new mine on the 
opposite side of the river. He has opened into the Lewiston 
vein, and is said to have struck 4 feet of fine coal. Incline, 
t~pples, etc., will be built at once and shipments made by the 
river. 

The Coke Industry in West Virginia in 1880 appears in the 
tables ofthe Compendium of the loth census as follows; the 
figures for the United States are added: 

W. Va U. S, 

Establishments .•••••••••••.•••.••• 12 149 
Capital ...•••••••.•••••••••.••.•• $330 ,000 $5,545,°58 

~ Males over 16.. 159 3,068 
Hands employed ') Youths .•...•.. 4 71 

. , Females under 15 3 
Paid for wages during year.••..•••. $48,942 $1,198,654 

Tons of coal eoked ••••• ' .•••••.... 148,480 4,360,110 

Value $135,944 $2,761 ,657 

Value of other materials used. • • •• • • • $3,020 $233,784 

Total value of all materials used. • • .. $138,964 $2,995,441 

Tons of coke made.. ...•••••••. ..... 95,720 2,752,475 

Value ......... ......... $216,528 $5,359,489 


The above makes the value of the coal used for coke a lit­
tle over 91 cents a ton, and that of the coke l~ade a little 
over $2.25 a ton. 

'Vest Virginia ranked 3rd among the 8 states that made 
coke in 1880, only Pa. and Ohio outranking her. She was 
2nd in capital invested in this business, 2nd in number Of 
hands employed, 3rd in amount paid in wages, 4th in tons 
of coal coked and in value of coal used, 5th in value of other 
materials used, 3rd in tons of coke made, 3rd in the value. of 
coke, and 3rd in number of establishments.-The preface to 
the Compendium states that these statistics were gathered 
by Mr. J. D. \Veeks of Pittsburg, Pa. ' 

Now (1883) West Virginia undoubtedly holds the second 
place in this important" industry. 
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The Cincinnati Iron Market.-E. I ... Harpcr & Co., nn­
dcl' date of April ~:)n1, 1BH:\ report to The ri';'!!wia,'l as follows: 
"The general 01'<1ers for f()//I/(Zl'!! pi!! ir()// are }>1'ohah1y up to the 
usual requir(,lllents at this season of the year. Tilt' delll:wc1 for 
mill iroll will bp necl'ssarily lilllite(ll1ntil then' is an :uljm;tlllPnt 
of the wagps seale. There arc hopeful i1ll1ieatiolls that the lllan­
ufacturers associatioll and tI'e mnalgalllatl'(l association will 
agree llpoil a seale which will :l.Yert tIle caIamit)- of a strike. Of 
tlll', say iOfl hlast furnaces in the country, :334, or nearly oBc-half 
are now out of Llast, and while several new onl'S which will pro­
ducc ypry 1iberally, will light their firps at an early (lay, more in 
numher will hlow out, so that the aggregate production will in 
nI1likelihoo(11)1' stt':l<lily cnrtaile(1 c1uriJlg the Sllllllll(,l" whieh 
will CY(,lltmltp in hringillg supply a11(l dl'lmmcl into clo:-wr har­
mony, and :tn illllH'Oyemcnt in prices." They quotf' eharcoal 
fOlllHlry pig at :3:2:~ to :::::2.'), :mc1 coke at 8:20 to 8:21.;')0 ~ gray forge 
8In to 8:!O..')O, (\1111'ma11,,1>le (~a1'-,YllCel at ~:2,').:)() to 8:!n.i)O, :\(~conl­
illg to gmdr nIHl origin, at 4 months. 

Hog-crs, Brown & Co. write liS, lllHlpr date of April ~H, ':tJ.:lt 
the li)arkets throughout the X orth and \Y('~t are (11111 antl U11­

IH'omh;ing-: There is a go()(1 c1('al of pressure to spll al\(l hut a 
sligH (lplIl:tnd. This se('ms to iIHlieate o,"e1' prol1ueiioll. hut if 
SUeil an eyil exists. furnace owners are taking prompt llleasures 
to correct it. Latl'st rl'ports show that there are more flll'llalWS 
now out of IJI:tst than at :Illy time since the dt'}ll'pssion eIH1iIlg in 
IHifl. From .Tan. 1 to ..\p1'il1, this ypar, l10t ll'sS than ;).) fmna­
c"'s lilt'\\' out, and there are now lwarly as many furnaces idle in 
the U. S. as are making iron. The check in pr()(ludion from 
vresf'lIt ilHlicatiolls willl)c still more (lee hIed tI'e next quarter, 
as })riees are at a point wllPrp many ful'll:wPs now makillg iron 

cannot continlle without loss. Unless, therefore, the COIISlllll ­

ing capacity of the country is very greatly re(lllCed, the evil of 
overpr()(luction, if any exists, -will speedily be curcd. 

The range of prices is about 50 cts. per ton lower than a month 
ago. Forge irons are temporarily npglected all(l dull, in iintici­
pation of a gelleral strike amollg the rolling mills .TlIne 1. For 
foulHlry irons there is a limited steady demand for cHrrent COll­

Slllllption. Car-wheel metal has Leen in better dcmand, lmt 110 

improyement ill prices is note(l." 
"Victoria furnace, at Goshen, Va., just beginning Llast,starts 

off ,,-jtll about 0,000 tons of orders entered, and ,,,ith most Ilat­
t(,1:illg prospects in all directions." 

Tlwy qnote the following cash prices: lIot-hlast foundry Slfl 
to 825, forge SIS.50 to 8~0 ; car-wheel and mallealJle $:!;') to $~~:~, 
aeconling to fuel. grade alllhlistrict whence llerived. 

The Coke Question-raised in a friendly controversy be­
tween 'The Vil:g-i71ias and "The Keystone Courier" upon 
the comparative merits of Connellsville, Pa., and New Riv­
er, '.iV. Va. cokes as blast furnace fuels-is far from being set­
tled by the pamphlet entitled: "Furnace fuels. Connells­
ville coke superior. \iVhy it is better than the Cokes of 
West Virginia.-The Four Prime Requisites of Good Coke 
explained. By John Fulton, Mining Engineer," (the full 
text of which was published on page 40 of the March num­
ber of The Vz:r.[{i1lias), as the vigorous and decided com­
ments of Pro( Fred. P. Dewey, Curator of Metallurgy in 
the National Museum, Washington, D. C., that appears on 
page 5 I of this number. We shall look with interest for 
Engineer Fulton's reply to the square issue taken with him 
by Metallurgist Dewey. Our columns are open for a full 
discussion of this important question, one that has a practi ­
cal bearing on the cost of iron manufacturing in a large 
portion of the United States,-for the competing blast furn­
ace fuels of the near future, over a widely extended and 
large producing iron manuhlcturing region, will be West 
Virginia and '.iVestern Pennsylvania cokes. 

In order to discuss f..'lirly the merits of the cokes in ques­
tion it is absolutely essential that the properties of each one 
of them should be determined by the same physicist and by' 
the same methods; that done comparisons are in order, and 
not before. To this end, The Vir,[[illias has made arrange­
ments with a thoroughly competent chemist and physicist, 
one having the best oflaboratory appliances for this purpose 
at his command, to fully and thoroughly determine the 
chemical and physical properties of the principal cokes not 
only of West Virginia. and Pennsylvania, but also of the 
other coke making states. \Ve are perfectly 1-.. ,~1];'1?,' that 

.our cokes should stancl upon their relative merits, and what 
those merits are'we are determined to have authoritatively 
ascertained. 

To this date we have in hand,' for testing, samples of the 
following cokes: 

Ist. From PC1llls.),Zzlania, kindly furnished by J olm G. 
Fulton, E. 1\1., and selected by 1\Ir. John l\IcFadyen from 
the coke works of; (1) Cambria Iron Co., (2) John F. 
Dravo, (3) H. C. Frick, and (4) J. 1\1. Schoonmaker & Co., 
"typical specimens of the products of Connellsville coke," 
says l\f r. Fulton; and (5) from Broad-ford coke delivered 
at Crozer furnace, Roanoke, Va. 	 . 

2Jld. From IFest Vir.[[illia: fI:om coke works of (I) 
Quinnimont furnace, (2) Fayette Coal & Coke Co., (3) Fire 
Creek Coal & Coke Co., (4) Longdale Iron Co., all using 
New River or Lower measures coal; and from (5) St. Claire, 
and (6) Eagle coke works, using the Great Kanawha or 
~riddle measures coal. 

3rd. From other states, samples from Colorado and Ten­
nessee.-This list will be continued as the typical cokes are 
collected. 
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1'he Flat·top New River Coal-field of Virginia and West 
Virginia is at this time one of the topics of absorbing 
interest in these states, for it has just been reached by 
a thoroughly well constructed and equiped branch, 75 miles 
long, of the Norfolk & Western Ry, and its high grade 
~ew River, steam, domestic and coking coals are now being 
used by the Shenandoah Valley and Norfolk & Western 
railways and will soon appear in the markets, as will also the 
coke made from them. The first through train passed over 
this road about the middle of March, but the practical open­
ing was about the middle of April, when the regular ship­
ment offrom IotO 20 car-loads (4o,000Ibs.)of coal a day began. 

On the 15th instant,-with president Kimball, engineers 
Coe and Graham, and freight agent Hatch, officials of the 
Shenandoah Valley and Norfolk & Western railways, min­
ing engineer Austin of Roanoke and Mr. Everett Gray of 
the banking house of Vivian Gray & Co. of London, Eng­
land, and under the guidance of the efficient and urbane 
mining engineer and superintendent of the South-west 
Virginia Improvement Company, Mr. W. A. Lathrop,­
we had the. pleasure of inspecting the coal mines, 
tramways, coke ovens, coal pocket, mining village, etc., of 
the S. W. Va. 1. Co., at Pocahontas. We found that about 
9,000 ft. of gangway had been driven in the "big" or "Nel­
son" coal bed (No.3 of the Flat-top section), in which tram­
ways had been laid, a coal pocket of 2,500 tons capacity was 
completed and a tramway laid to it, a large number of mine 
cars, of a superior character, from the Tredegar Company, 
Richmond, Va., were on hand, a number of coke ovens had 
been completed and a large force of brick layers were at 
work on others, etc., etc. A large num ber of miners were 
at work and more were arriving daily. All the accessories 
for coal mining and coking on a large scale were nearly 
completed, and so also Were the sidings, turn-tables, etc., of 
the railway; consequently the shipment of large quantities 
of coal and coke by the S. W. Va. Improvement Co. will 
beg-in early in May. 

The Bluestone Flat-top Coal Co., that owns 50,000 of coal 
and timber lands lying to the northeast of and adjoining the 
lands of the S. W. Va. 1. Co., has recently completed de­
tailed surveys of its lands and opened and fully proved the 
~ew River or Lower Measures (No. XII) coal beds on 
them, finding those of the Pocahontas section of full thick­
ness and oth~r thick beds higher up in the section.-This 
company proposes to at once develop its coal beds by min­
ing and leasing, the Norfolk & Western Ry. having agreed 
to construct a branch line down Bluestone river, from Laur­
el-mouth, to good mining points on Mill, Simmons, Bell and 
Flipping creeks of Bluestone. The engineers are now mak,. . 
ing surveys for this branch. 

From the recent report of Mr. A. S. McCreath on the 
min~ral resources of the country tributary to the Shen. Val. 
and N. & Wn. railways, we take the following concerning 
the Flat-top coal-field. 

"The building of the New River division of the Norfolk 
& Western railroad has practically solved the fuel problem, 
by opening the Great Flat-top coal region with its vast 
stores of the purest of coal, and one which promises to yield 
a coke equal to all the demands of large modern furnaces. 

The coals of this region belong to the lowest member of 
the Coal Measures, and are equivalent to the Seral or Potts­
ville Conglomerate of Pennsylvania, where the group seldom 
contains coal beds of economical importance. 

The beds of this series were examined by Pro( Fontaine 
on the lower New river in W.est Virginia, and the name of 
Quinnimont group was assigned to them by him. Later, 
the same series was studied somewhat in detail by Pro( 
Stevenson in the south-west counties of Virginia, as well as 
less closely along the waters of Laurel creek in Tazewell 

county, Virginia. A more detailed examination was made 
along another tributary of the Bluestone river by Maj. Jed. 
Hotchkiss." 
. "The value of the coals from beds of this group has been 
well determined from many localities along the New river 
in West Virginia. Samples were taken from the Coal branch 
and Nelson coal beds by Pro( Stevenson, the analyses of 
which are given elsewhere in this report. Numerous sam­
ples were taken by Major Hotchkiss, which were analysed, 
showing a close resemblance between the beds. The Quin­
nimont coal group attains its maximum importance in th~ 
vicinity of the Flat-top ·area. The beds are thick in Mercer 
county, W. Va., and in Tazewell county, Va. ; but eastward 
and westward the gro~p diminishes in value." 

"During a recent visit to the mines of the South-West 
Virginia Improvement Co., at Pocahontas, samples were se­
lected representing a complete section of the Nelson bed, 
from five different points.as follows: 

1. From air-way, and about ten feet from outcrop. i. 
From first cross entry, one hundred and fifty-three feet from 
outcrop. 3. Main entry, left side, one hundred and sixty­
five feet from outcrop. 4. Main entry, left side, one hundred 
~nd eighty-five feet from outcrop. 5. From same, two hun­
dred and eight feet from outcrop. These different samples 
were crushed and intimately mixed previous to analysis,and 
they should fairly represent the character of the coal obtain­
ed in regular mining operations. 

The coal bed has a sandstone and slate roof with slate 
floor. Its structure is as follows: 

I. Coal, bony and not included in sample .•.........•'. 0' 8" 

2 Coal, with irregular thin slate streaks .......•••..•. 4' 8" 

3. Slate, not included in sample .................•.... 0' ,~ I' 


4 Coal .•••••..••••..••••...........•....•....... 6' 0" 

5. Slate, not included in sample .................... 0' 3" 

6 Coal ............•.....•.•...•..•....•..•....... I' 0" 


Total thickness of bed....................... 12' 7" 
Thickness of coal to be mined .•••....•..••••. I I' S" 

An analysis of the coal shows it to contain: 

\Vater .................. ............ .9321 

Volatile matter ........................ 20.738 I 

Fixed carbon ......................... 73 72 9 ~ 100.000 

Sulphur.... ....•... . ...... ........• . .718 I 

Ash...................... ........... 3.984) 

Phosphorus. . . ..• . ...• .. .. •... .. .. . . .. 0013 

This represents a coal of great purity, showing only a 
small percentage of ash and being practically free from phos­
phorus-points ,,,hich will be readily appreciated by the in­
telligent iron master. 

Although none of the ceal has yet been coked in ovens, 
laboratory experiments and tests in pits indicate that an ex­
cellent quality ofcoke can be made from it, containing not 
over five per cent of ash, and with an open cellular structure 
combined with great strength." 

Graphite, the plumbago or "black lead" of common lan­
guage, is known to exist in many localities in Virginia, in fact 
samples of it are often sent us, but to this time we do not 
know that anyone has developed a mine where it exists in 
paying quantities.-Mr. N. C. Sheppard, of Richmond, Va., 
writes us that he wishes to buy large quantities ofthe "bright 

. silvery looking" graphite, not the "black." We should be 
glad to have information of localities in Va. where this ore 
can be had, and statements of probable quantity, cost, &c. 

Ochre deposits are very abundant in Virginia, especially 
among and near iron ore beds; it would pay those owning 
such deposits to open and prove them, especially if the color 
is a light yellow and the material has "body" enough to 
make a holding stain on the fingers when rubed between 
them. There are many calls for such an ochre just now. 

http:points.as
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Connellsville VS. New River Coke. 

By Prof. Fred. P. Dewey, Chief of Met. Dept. 
U. S. National Museum. 

To the Editor of The Virginias. 
Dear Sir :-1 have read with considerable interest Mr. 

Fulton's article on the subject of coke in the March Virgln­
las, and as the subject of porosity of rocks has been promi­
nently in my mind for some time, I was in hopes Mr. Ful­
ton's work would prove a valuable addition to our knowl­
edge upon that subject, but in this I was sadly disappointed. 

vVithout entering iBto'the discussion of the relative value 
of West Virginia and Connellsville cokes, I would like, in the 
interest of truth and good work, to call attention to a few of 
the errors of the physical portion of the table on page 4 I. 

In columns V and VI of that table, the absurd blunder is 
made of comparing percentages by weight with percentages 
by volume; in other words, 100 parts of the Connellsville 
coke, for instance, are made up of 61.53 parts by weight of 
coke and 38.47 parts by weigllf of air-space, or else that 100 
parts of this coke are made up of 38.47 parts by volume of 
air-space and 61.53 parts by volume of coke, the volume of 
the coke being exactly the same as the weight given in col­
umn I, both of which statements are absurd. Without ap­
plying the corrections for temperature, barometric pressure, 
etc., it may safely be assumed that in these experiments one 
gramme in weight of water approximately equals one cubic 
centimeter in volume, in which case the true volume of the 
coke can be found by dividing the weight in grammes, given in 
column I, by the specific gravity given in colunin XI, which 
will give numbers which can be compared with column II. 
Performing this operation and. the necessary operation to 
show percentages we have: 

True volume of Coke; Cubic cen- True Percentage; 
timeters in one cubic inch. Coke. Cells 

Connellsville . . . 8.306 51.61 48.39 
West Virginia.. ., (8.956*) (54.66*) (45·34*) 
Broad Top. . .. .. 8.763 51 .00 49.00 

Clearfield. .. . ... 9.480 65.16 34.84 
Cumberland. . . 7.291 45. 12 54.88 
Alabama. . . 8.908 64.0 3 35·97 
Illinois.. • . . . 9.103' 60.5 1 39·49 

*It is unfortunate for the sake of symmetry that the spe­
cific gravity of the West Virginia coke is not given. This 
want is in a measure supplied, however, by the use of the 
calculated number of cubic centimeters in one cubic inch; 
but in this particular case, as will be seen from the latter part 
of this letter, such a use of this number is not strictly allow­
able. 

Again, the order of cellular space as given, makes a coke 
with 25.57 per cent of cells the same as one with 41.73 per 
cent, while a coke with 4 I.7 3 per cent ofcells is rated as I, a 
coke with only 41.01 per cent of cells is rated at d; the 
proper way would have been to call the coke with the largest 
cellular space, unity, and rate the others accordingly, by di­
vision, which would give; 

Relative order in cell space from percentages given in table: 

Connellsville. . . .92 I 8 
West Virginia. . . .8545 
Broad Top. . . . 1.0000 

Clearfield .6127 
Cumberland . . . . . .9827 
Alabama. .6285 
Illinois. . . . • • . .8677 

This, however, is not the true cellular order as given by 
comparing the space occupied by the cells, which is as fol­
lows: ' 

Connellsville. . . - .8782 
West Virginia. . . .8376 
Broad Top. . . . . .9493 
Clearfield. . . . . . . . .5625 
Cumberland ..... . 1.0000 

Alabama. . . . . . . . • . . ' .5626 
Illinois. . . .6694 

Having examined thus far, I became suspicious of the ac­
cnracyof the whole thing and began an examination at the 
foundation to ascertain with what degree of accuracy the 
work had been performed, and I was surprised to find how 
inaccurately the work had been done. 

Taking the volume of coke in cubic centimeters in one 
cubic inch, as given before, and adding it to the volume of 
cells obtained by subtracting column I from column II we 
have: 

Connellsville. . . . . . ... 16.096 
West Virginia. . . . . . 
Broad Top. , .... · 17.183 
Clearfield. . . . . . .. 14.550 
Cumberland .... · 16.16 
Alabama. · 13.898 
Illinois. . : . · 15.0 43 

As representing the number of cubic centimeters in one cu­
bic inch, numbers which instead of being approximately the 
same, as they ought to be, differ among themselves to the 
extent of 3.285, while the maximum variation from the true 
number of cubic centimeters (16.386) in one cubic inch is 
2.488; errors entirely too large to be set down as unavoida­
ble. 

Besides the attempt to draw conclusions from a single set 
of experiments, which is hazardous, the table contains other 
minor discrepancies, but I think I have said enough to dem­
onstrate its entire lack of value, both on account of the want 
of care with which the experiments were conducted and the 
manner of making the calculations. 

Yours, very truly, 
Fred. P. Dewey. 

Washington, D. C., April 7th, 1883. 

Tin in Virginia.-At the session of the Association of 
American Geologists and Naturalists in Boston, in 1842, 
Prof. W m. B. Rogers adverted to the occurrence of oxide 
of tin in Virginia associated with aurifero\1s quartz and other 
minerals of some of the gold mines. As yet he had discov­
ered it at only a few localities. It is in the form of very 
small crystals scattered at very wide intervals, and even 
where it occurs, is perhaps the rarest of all the metalic min­
erals found in and contiguous to the gold veins. In the two 
or three instances in which it was found in place, it was im­
beded in a talco-micaceous slate, near its junction with 
the auriferous quartz. The minerals met with in the talcose 
and micaceous slates, which usually include the veins and 
beds of auriferous quartz, are: auriferous, common, arsenical 
and cupreous sulphurets of iron, sulphuret of copper, car­
bonate of copper, sulphuret of zinc, sulphuret of. lead, sul­
phur in minute crystals lining the cavities of cellular quartz, 
metalic gold, peroxide of iron, phosphate of lead beautifully 
crystaline, oxide of tin and oxide of bismuth, both exceed­
ingly rare. 
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'Cost of Making Pig-Iron in Virginia and Pennsylvania. 

In the recently published report ofMr.Andrew S.McCreath, 
chemist of the 2nd geological survey of Pennsylvania, on 
the mineral resources of Virginia along the lines of the 
Shenandoah Valley and Norfolk & Western railways, espe­
cially in The Valley and Apalachian districts of Virginia, a 
number of detailed estirnates of the cost of making a ton 
of pig irQn in the regions treated of in Virginia, are given­
aU prepared after a careful investigation of the actual local 
conditions controling such manufacture. These reliable es­
timates, tabulated for convenience of reference, are given be­
low. 

Mr* McCreath also presents, for comparison, statements of 
the actual cost of making iron at several iron-making cen­
tres in Pennsylvania, obtained from the iron-masters them­
selves. These are given below in a tabulated form. 

Introducing his Virginia estimates, Mr. McCreath says: 
"All of these localities are in the midst of a rich agricultural 
country, amply able to provide for all the wants of an indus­
trial community, and with an abundant and never-failing wa­
ter supply. 

That a good quality of neutral pig-iron can be made at 
these points at a minimum cost, there can be no doubt; and 
the following carefully-prepared estimates will show that this 
section can successfully compete with other localities where 
at present large iron industries are in a prosperous condition. 
These estimates are based, of course, on the erection of large 
modern coke furnaces; with coke (New River Flat-top), at 
$1.75 per ton at Pocp.hontas, and freight rates of not over 
one cent per gross ton per mile." 

1. Cost in The Valley of Virginia. 
No. I. No.2 NO.3. NO.4· NO.5. 

Ore .............. $4.50 $4·73 $4·79 $4·79 $3.40 
Coke ............ 5.25 4.46 3·6g 3. 25 3.88 
Limestone •••••• .30 .50 ·75 .60 .50 
Labor ........ .. 1.50 2.00 2.10 2.00 2.00 
Incidentals •••••• 1.00 1.75 !.25 r .25 1.25 

Total cost, $12.55 $12·94 $[2·58-­ -­
$II .89 $a.03 

NO.1 is the actual present cost of making a ton of coke 
pig iron at Milnes, on Shenandoah Valley RR., Page coun­
ty, furnished by Mr. L. S.. Boyer, secretary of the Shenan­
doah Iron, &c., Co., using 1 t tons of ore at $2 a ton, and It 
tons of coke at $4.20 per ton. 

No.2 is the estimated cost of making a ton of pig iron at 
Buchanan, Botetourt county, a station of the Shenandoah 
Valley and Richmond & Alleghany RRs., using 2t tons of 
ore at $2.10 per ton, and Ii tons of coke at $3.25 per ton. 

NO.3 "is a carefully prepared estimate of the cost of mak­
ing pig iron at Roanoke," Roanoke county, the junction of 
the Shenandoah Valley and Norfolk & Western railroads, 
using 2S tons of ore at $2.25 per ton, and 1.1- tons of coke at 
$2.95 per ton.-A foot note states that Col. D. F. Houston, 
general manager of the Crozer Steel and Iron Co., (which 
has just completed a loo-ton blast furnace at Roanoke), 
pu~s the cost of making a ton of pig iron at that point 
at $12.60. . 

NO.4 is the estimated cost of making a ton of pig iron at 
Central, Montgomery county, the junction of the Norfolk & 
Western RR. and its New River branch, based upon the 
completion of the Cripple Creek branch of N. & W. RR., 
and using 2i- tons of ore at $2.25 per ton and 1t tons of coke 
at $2.60 per ton. 

NO.5 is the estimated cost of making a ton of pig iron at 
the end of the projected Cripple Creek branch of N. & W:. 

RR., at or near Speedwell furnace, Smyth county, 47 miles 
from Martin station of N. & W. RR., using 2t tons of ore 
at $r.60 per ton and 11- tons of coke at $3.10 per ton. 

The author adds: "It is believed that these estimates 
will fairly represent what can be accomplished in practical 
working operations, showing that pig-iron can be made at 
a cost of about $12 per ton. In each case the labor and in­
cidentals have been charged at $3.25 per ton, which is prob... 
ably in most cases too high, for in actual practice at Milnes 
these items are given as only $2.50." 

2. Cost in Pennsylvania., 
For comparison Mr. McCreath obtained from prominent 

iron-masters at different points in Pennsylvania and from 
one point in New Jersey, the actual cost of making pig iron 
at their furnaces, which tabulated is a follows: 

No. I. No.2. NO.3. NO.4. NO·5' No.6. 

Ore ........... Sg'37 $9.00 $9.34 $9.46 $7.60 $9.61 $n.S1 
Fuel.. ...... 5.02 5.40 5.30 5·64 7.00 6.67 3·39 
Limestone.... 1.00 .85 .77 .42 .56 ·95 ·77 
.Labor.... •• 2.35 2 •• 0 2.33 1.50 } 

3· CO 2·45 2.00Incidentals.... .48 1.00 2.64 '76 

Total cost, $18.22 $18,35 $2~.38 $17.87 $18.16-19. 68 $17·97 

No.1 is the actual cost of making pig iron in Middle Penn~ 
sylvania with mixed anthracite coal and coke for fue1.-No. 
2 is the cost at Harrisburg, Pa., using 2~ tons of ore at $4 a 
ton, and I ~ tons of anthracite coal costing $3.60 per ton.--No. 
3 is the cost in the Lehigh Valley district; repairs are in­
cluded in the item for incidentals.-No. 4 was the cost at 
Phillipsburg, N. J., in I88r.-No. 5 is the cost in the Lower 
Susquehanna, Pa., district, at two furnaces a considerable 
distance apart and on two different railroads.-No. 6 is the 
cost at Pittsburg, Pa., using 1 i tons of Lake Superior hem~ 
atite, containing 55 to 58 per cent metalic iron and costing 
$6.75 per ton. . 

The average of above statements of the actual cost of 
working pig iron at seven different points in Pennsylvania, 
is $18.66 per ton; in other words, the cost of making a ton 
ofiron in the State of Pennsylvania at this time is $18.66 a ton. 

Mr. McCreath concludes as follows: "Any comment up­
on these comparative estimates would be superfluous. They 
show conclusively that pig-iron can be made at numerous 
points along the line of these railroads to such advantage 
that-apart from the local demand for it which the develop­
ment of the country will undoubtedly make-it can bear 
long transportation to markets and successfully compete with 
any other locality, and yet leave a handsome profit for capi­
tal j udiciousl y managed. 

The advantages which the territory traversed by these 
several lines of railroad offers to the iron-master may be 
summed up in a few words: The ores are abundant and 
generally of good quality; they can be economically mined, 
for the country in many localities is broken up by numerous 
ravines affording natural openings for mining operations; 
most of the deposits are within convenient distance of the 
railroads-with easy down grades; the water supply, either 
for washing ore or for manufacturing purposes, is ample and 
permanent at all seasons; limestone for fluxing purposes 
exists in unlimited quantities; coke of the finest quality·for. 
blast furnaces can now be obtained at a reasonable cost; 
and the railroad facilities for reaching markets in every di­
rection are unusually good--thus forming a combination of 
favorable circumstances rarely equaled." 

http:18.16-19.68
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Notes on the Geology of West Virginia. 

The Geology of Cheat River Canon in Preston and 

Monongalia Counties. 


By!. C. White, Prof. of Geol. and Nat. Rist., W. Va. University. 
(Continued from page 189 of 1882 Vol.) 

Continuing south-eastward up the river, the rocks rise 
with great rapidity, and at one mile and a half above the 
last locality, only 2t miles from where the top of No. XII 
first emerges from the bed of Cheat, we get the following 
succession in descending the almost vertical wall on the 
right bank of the riv~r (Sec. 4): 

1. Very massive pebbly sandstone........... 20' 1 

2. Concealed.... ...... ..................... 80' No. XII. 

3. Sandstone, massive, coarse............... 20' Jl 165' 

4. Concealed...... . . . . .. ...............•... 45' 


o. Shales and concealed.......... .......... 20'1 ~
Ul 

6. 	 Red shale- .•.•....... ...... ...........••. 10' ~ ~ 
~S7. Sandstone, greenish, current-bedded .... 165' 	 ..... 

8. Red, and ~reen shales and concealed.... 50' r 	295' 
9. Limestone, impure.... .................... 10' Q 


10. Shales, green and red....... ............ 25' J § 

11. Flaggy sandstone and shales.... ........ 15' X' 


12. 	JfOll11tain limestone, in layers 1'-10' thick 

separated by thin calcareous shales.... 95' 


13. 	Sandstone, finely laminated, and contain- 10' 11 


iug lJcbbles ()f limestone. . .. . .......•.... 

14. "Silicious iimestone," grayish.-white ... 5' 	 No. X. 
15. Sandstone, flaggy ........................ 10' ~ 	 305' 


16. San1:~~1~~:. ~.~~~i~.~,. ~~~~~~: .~I~~'~~~~~~~~~ 80' j 
17. Concealed to level of Cheat river (875 

A. T.} ............................... 200' 


I have placed the base of No. XII in this section, 45' be­
low the top of the concealed interval, since the band of red 
shale, No.6, is evidently identical with the one in Sec" 2, 
which comes 20' below the base of XII. This gives a thick­
ness of 165' for the latter at this locality, and since 10'-15' have 
been eroded from its top, the group when complete would 
have about the same thickness as found in Sec. 2 (177'). 

'The Mauch Clzunk shale foots up a thickness of 2')5' at 
this locality, which is so near that given by the combined 
section and boring in Sec. 2 (300'), that the latter figure may 
be taken as the average thickness of these beds along the 
Cheat River canon through Chestnut ridge and Laurel hill. 

The sandstone in NO.7 gets quite massive at times, and 
this portion of the column makes a great bluff along either 
bank of the river, from which the descent to the stream is 
almost vertical in many places. 

As will be seen by comparing the sections, the interval be­
tween the MOUlzta-illl£mestone and the 10' -impure limestone 
above, is in this section just double that in Sec. 3, showing 
that it is quite variable. 

The Mounta-in limestone, No. 12, juts out of the bluff in a 
great cliff at this point, and was once quarried for flux for 
the old Henry Clay furnace, situated near the head of Quar­

ry run. 'd . I . h h "S'l" l' " No. 14 seems to be 1 entlca WIt tel ICIOUS lmestone 
of Stevenson in Fayette and Westmoreland counties, and is 
here clearly a portion of No. X, since 10' of Pocono or Ves­
pertz'ne sandstone comes above it. 

No. 16 is a massive, hard, gray sandstone, contammg 
streaks of small quartz pebbles, and forming an immense 
cliff along the mountain side. 

About one-fourth mile above the last locality, another sec­
tion taken on the same (east) bank of Cheat river reveals 
the following structure (Sec. 5): 

1. 	Massive sandstone and conglomerate, 

making lower half of No. XII ..........100' 


2. Concealed .......... . . . . . . . . . . . . . . . . . . . . .. 50' 1 

3. Sandstone, fla~gy, and current-beuded....160; 
4. Layer of breCCIa ..... .................... 2 J 

5. Concealed and red shale ....... .......... 40' 

6. Limestone, impure .................... ;... 5' 

7. Red shale, and concealed.................. 35' 


8. ]Jlollntain limestone, visible ................ 85' 

9. Concealed ................................ 25' 


10. "Siliciolls limestonc," ...... ............... 10'1 

11. Sandstone, massive, pehbly ..............100' 	 No. X 

12. Concealed with flaggy sandstone at base ..175' ~ 435' 

13. Concealed to Cheat river (885' A. T.) .. 150' J 

This section is but a repetition of the preceding one, with 
slight variations, the Sil£C£ous limestone being here 10' 
thick instead of 5'. It is a light gray rock, containing pos­
sibly 40-50 per cent of lime, and would make as good pave­
ment blocks as that from Westmoreland county, so . exten­
sively used in Pittsburg and vicinity. 

NO.4 is a curious layer of shale, iron ore-, and sandstone 
pebbles cemented into a matrix of impure limestone. 

The rocks still rise quite rapidly south-eastward as we 
approach the C/zestnut Ridge ax-is which crosses Cheat riv­
er about one mile and a quarter above the locality of Sec­
tion 5. 

About one-half mile south-east from the locality of the 
last section, a small rivulet falls over the base of No. XII, 
and completely exposes the beds at the junction of No. XI, 
with the former, exhibiting the following in descending the 
steep east bluff of the river (Sec. 6) : 

1. Conglomerate, very massive ................100' 1 

2. Sandstone, coarse, few pebl)les ........... 50' No. XII. 

3. Shales, sandy, buff, contllining some iron ore, 20' r 180' 
4. Sandstone, massive buff.... . . . . .. . . . . . . . .. ]0' J 
5. Shales, yellow.and green,colltaining iron ore 30' 1 
n. Sandstone, greenish, somewhat tlaggy .... 140' 1 ~~ 
7. Layer,. ()f breccia" calcareous ... " ......... 2' ~ ~ 


8. Sandstone, green, tlaggy. . . . . . . . . . . . . . . . . .. 20' 29;­
9. Layer qf breccia, calcareous........ " . ...... l' I . 


10. Shales, red and green ..................... 45' 1 Q 

11. Limestone, impure ....................... 10' z 

12. Rcel shales, and flaggy s:tlHlstone ........... 45' I ~ 


13. Jlfmmtain limestone ........................ .100' J 

14. "Siliciolls limestone," and Pocono sand- } N X 

'> 	 O. ~ • 
~ st one.....................: ............1 .. 5' 575' 


15. Concealed to level of Cheat rIver ........ 450' 


I was at first disposed to place the line between Nos. XII 
and XI at the base of No.2 in the above section, but the 
massive yellowish sandstone, NO.4, so unlike anything usu­
ally found in No. XI, determined its base as the true divid­
ing horizon between the two series. This is also confirmed 
by the thicknesses which result from placing it there, viz: 180' 
for XII and 293' for XI shales, which are almost exactly the 
same as found for each in Sec. 2. 

The "SiliC£ous limestone" is 10'-15' thick at this locality 
and as usual passes insensibly into the great sandstone de­
posit below. . 

A few rods further south from the last locality another 
measurement of the beds gave this result (Sec. 7) : 
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. 1. Massive, pehbly sandstone................150' t No. XII. 

2. Shales ana shaly sandstone, huff ....•.. ~ .. 35' f 185' 

3...'Shales, greenish, sandy... ....... . ....... 30' I 


bo"
4. Sandstone, greenish-gray, flaggy.......... 90' ;£. ~ 


5. Heil, -etH(l ureen shales . ........... : ......... 12' ~ § 

.G. Sal1(lstolle, greellisll, massi,re at tOll, fJag-	 f r=' 

gy and shaly below ..................... 65' 

7. Bucciatec7limestone............ ...........• 2' t293' 

8. Reil anci fJreen shales ...... ............... 25' 9 

9. Rlne sandy shales, and green flaggy:SS .... 25' § 

10. Limestone, impure, fossiliferous .......... 10' I ~ 

11. Hed and green shales and sandstone ...... 40' J 
12. J1IOlmiain limestone ..... .................. . 


(a.) 	Massive limestone inlayers 1'-5'thick, 
sparingly fossiliferous. . . . . . . . . . . . 25' 

(1).) 8haly limestone and calcareous shales, 
very fossiliferous, especially rich in Pro­
dllct/lS, 	 .SJl~r~fer, AthY1'is, Loplwphyllllm , t110' 
and Ormoulal colllmrls. . •.•••...•.••• 5 

(c.) Limestone, gray, gootl, few fossils.... 45' 
(d.) Shales and limestone. . . . .. . ..........35' J 

13. 	"SilicioHs limest01le," passing gradually 

into sandstone below ................ . 
 30' 

II 
14. 	Sandstone, massive, pebbly, current-bed- No.X. 

ded, making cliffs................... . 100' } 605' 
15. Concealed to level of Cheat river...... . 475' J 
Here the "Silicious Hmestone" runs down into the under­

lying sandstone to a depth of 30' and finally fades into sand­
stone so imperceptibly that it is impossible to fix the line 
between the two. 

Just above this locality, about one-fourth mile, the Chest­
nut Ridge axis crosses Cheat river, four and a half miles 
from Ice's Ferry. At the latter locality the top of No. XII 
is 300' under the river, while here at the axis its top. comes 
about 1300' above Cheat river, or 1400'_higher than at Ice's 
Ferry, since the stream falls nearly 100' between the two 
points. 

Here, at the crest of the axis, the Great Conglomerate 
makes a broad but gentle arch, being almost horizontal for 
nearly a mile and a half. Its outcrop is traversed as usual 
by great intersecting fissures which are often 3'-4' wide, and 
separate the stratum into immense blocks, some of which, 
so' on a side, have toppled over into the steeply sloping 
edge of the canon, and look from a distance as though a 
slight push would dislodge them into the great chasm be­
neath. 

The scenery along the crest of this great.arch is the 
grandest and most picturesque to be found on this river, fa­
mous for its wildness for a distance of nearly 200 miles. 
There are two points from which the outlook is especially 
fine, one of these known as Hanging Cliff View is on the 
east side of the river and about one mile above the locality. 
of the last section. Here the river bends sharply westward 
and a long, narrow ledge of No. XII sandstone, extends in 
a bold cliff far out into the main course of the canon. From 
this elevated point, the eye takes in a radius of 25 t'o 30 
miles for nearly three-quarters of the horizon; to the south­
east one looks up through the great gorges carved by the 
river out of Laurel hill and Briery mountain, to the vicini­
ty of Rowlesburg (30 miles distant), where on a clear day, 
the white puffs of steam and smoke from the B. & O. RR. 
engines may be distinctly seen, as the heavily laden trains 
wind up the steep slopes of the Alleghanies to Cranberry 
Summit, the lofty peaks of whose surrounding mountains 
loom proudly against the horizon. To the west and north, 
the eye has an unobstructed view dmvn the canon and out 

over the fast receding walls, to the great plateau of the Coal 
Measures, which, sculptured into endless forms of hill and 
dale, stretches away to the limit of vision, in delightful con­
trast to the rugged mountains on the east. Add to this the 
wild dash of the river as it rushes along over its rocky bed 
more than a thousand feet almost vertically below, disappear­
ing in a silver thread far up and down the canon, and we 
have a picture enchanting in the extreme. 

The other point is Brock View, named in honor of the 
late Dr. H. W. Bro<;k, of the W. Va. University, who first 
discovered the beauties of this portion of the·canon. It is 
on the opposite side of the river from the Hanging Cliff, 
nearly one mile below, and is scarcely inferior in grandeur 
to the latter. 

In descending from Hanging Cliff View to the river the 
following structure is visible (Sec. 8) : 

1. Massive conglomerate ......................75' ~ No. XII. 

2. Concealed to base of XII ..................110') 185'. 

H. Conc~a,led .......................•........190'1 Mauch 
4 Sl 1 . 1 	 . & t·· .. Chunk. " m es, rec ,green, c., con .umng an 1111- ~ 1 1 


pure limestone jnst below the centre 100' I :o¥;; e. 

.5. Sandstone, greenish-gray, cnrrent-bedded 10' J 

H. Jllmmtain limestone........ ........... . . . .. 95' 

7. 	 Concealetl, with occa.sional showing of lime­

stone a.nd shales................... 60' 

8. Concealed to level of Cheat river......... .425' 
In descending from the same Hanging Cliff to a point one­

half mile further up the river, and just below the "Beaver 
Hole,'" the following succession was observed (Sec. 9): 

1. Massive conl!lom~ra.te, visible ............. 65'} 	No. XII, 

2. Concealed to base of No. XII............]20' 	 18:)'. 

H. 	 Concealed.... .......... ...... . .......... 60' 1 

.i\rauch4. Sandstone, green, flaggy .. , ............... 25' I 

Uhuuk

5. Concealed, but showing freqnent outcrops I shale. 
of green, flaggy sanc1stone ..........H)5' 2!l!)' 


6. Sandstone, green, maSSive, visible ....... " 5' 

7. Concealed ................................ 10' J 

8. 1llmmtain limesiOln.. . . . . . . . . . . . . . . . . .. . .. 120' 
9. "Siliciolls lhneslone" ...... ................ 30' 


]0. Pocono snnf1stone, massive and pebbly at top, 

• 	 hard and flaggy helow to the level of 


Cheat river............................ 42.5' 

The Mountain limeston£: contains some extensive caverns 

along Cheat river, and one not far from !he locality of this 
section has been named the Eagle Cave, from the fancied 
resemblance of one of its stalagmitic accumulations to the 
outspread figure of an eagle. I t has been followed into the 
mountain side for several hundred yards, and those who have 
explored it, report some extensive rooms in this cavern. 

The "Beaver Hole" f!1entioned above is a locality just 
above the Hanging Cliff View, ,vhere the current of the 
stream flows around the circumference of a circle about J So 
yards in diameter, and is six miles above Ice's Ferry by the 
river, but probabJy not more than five in a direct line. 

Continuing up the riv~r from this point towards the south'­
east, the rocks dip rapidly down, and when we come to the 
mouth of Sandy creek, four miles abov.e the Beaver Hole, the 
top of No. XII is only 400' above the level of the stream, 
instead of 1300' at the crest of Chestnut Ridge axis. Here 
at the mouth of Sandy creek we are in the centre of the great 
trough or syncline between the Chestnut Ridge and Laur­
el Hill axes. This syncline enters Preston county from Fay. 
ette county, Pa., and extends in a south-west course entirely 
across Preston. The trough is about seven miles wide (from,' 
Chestnut Ridge axis to Laurel Hill axis) on Cheat river. but 
opens out rapidly south-westward from the dying down of 
its western rim (Chestnut Ridge axis), so that at the B. & 
O.RR.,near Independence, its breadth is not far from 12 miles. 

(To be continued.) 
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Notes on the Mineral Deposits at certain Local­

ities on the Western Part ofthe Blue Ridge. 

By Wm. M. Fontaine, Professor of Geology in the 

University of V.irginia. 

(Continued from page 47.) 


Iron and Manganese Ores at Shera1ldo.-A short distance 
below, or to the N. E. of the village ofShe rando, Back creek 
flows in the clay formed by the decomposition of the Ferrif­
erous shales of the Potsdam. These clays are here yellow­
ish, pinkish, and brown in color. The latter sometimes pass 
into a handsome brown ochre or umber. On Mr. Wagner's 
place, in the bed of the creek, there is an interesting expo­
sure of the clay, showing the manganese in process of forma­
tion by concretionary action. Here, as usual, the ore is 
mainly Psilomelane or hard manganese, but in this place the 
masses have some Pyrolusite and Manganite, the softer va­
rieties of manganese oxide, in. the cavities of the material, 
or forming seams in the harder ore. Lumps and crusts of 
the manganese may be seen embedded in the clay, and they 
are plainly now in process of formation. The manganese 
seems to be finely diffused through the dark brown umber, 
and to be gradually concentrated out of the clay in lumps 
and crusts. In some cases crusts of manganese may be seen 
enclosing the clay, and the nodules often show enclosed clay. 
Mr. Wagner recently sank a shaft on an exposure of man­
ganese in the old bed of the creek, going down 26', and 
starting with a large lump of manganese in one corner of the 
shaft. The mass of ore, as he says, continued in the same 
corner to near the bottom, where the slight dip of the ore 
caused it to pass out to one side. But in sinking, according 
to his statement, a series of lumps forming a stratum, began 
to come in, and near the bottom they occupied most of the 
shaft. He took out in sinking about 5 tons, but left a large 
amount. A freshet in the creek coming on, filled up the ex­
cavation. Other excavations made in the field a short dis­
tance from the bed of the creek, in former times, are said to . 
have yielded a good deal of the ore. Judging from these 
excavations, and the manner in which the mineral is found 
in the bed ofthe creek, it does not occur in a definite vein or 
deposit, but may' be found in pockets and masses here and 
there, imbedded in the clay over a belt 75-100 yards wide. 
I have no doubt that the amount of ore here is large. ~[r 
Hiseman's land adjoins that of Wagner. About 75 yards 
to the S E. of the exposures in the creek, Sibert in 1859, 
took out of an open cut on Hiseman's land, a good deal of 
manganese, said to have been as much as 200 tons. His 
work was stopped by the pits being filled up owing to fi'esh­
ets. At this latter place a large deposit of dark brown um­
ber, containing manganese, is visi ble in the bank and bed of 
the creek. I t looks as if it woul d make an excellent paiI1t. 
In several places in this region, the F erriferous shales show 
promising ochres and clays, and no doubt careful explora­
tion would disclose deposits of value. This locality would 
afford a good site for the manufacture ofthese materials. The 
S. V,. RR. is only 2~ miles distant. 

About! mile N. E. of the village of Sherando, there is a 
narrow topped ridge with its crest composed of the flags and 
shales that underlie the Potsdam quartzite. This latter rock 
apparently forms the N. W. face of the hill. Of this latter 
point I am not positive, as no detailed examination of the 
rocks was made. In this hill, and near its middle portion, 
considerable deposits of limonite occur, that are exposed 
by shallow pits on the land of Mr. Hiden. They are report­
ed to extend farther N. E. As a general truth, most of the 
iron deposits mentioned as occurring at given localities along 
here, are not limited to the immediate locality inspected by 

me, but may be traced N. E. and S. W. I visited only those 
points that were exposed by openings, and where the ore 
could be taken as the type of the material. In the hill now 
in question, the ore is of two kinds, a dark brown, to nearly 
black material, and a pale brown to yellow. The exposures 
are not sufficient to disclose the precise relations of these two 
kinds to each other, but I conclude that they form two 
parallel lines of ore deposits, that run close to each other. 
They are fo~nd mixe~ together in the same openings. They 
both occur nllpregnatmg the flags and shales, or replacing 
them. apparently along fissures, the latter being the ore most 
free from rock and earthy impurities. The dark ore is al­
ways the most solid and free from argillaceous or silicious 
admixture, and is generally a massive ore. It shows solid 
ore ledges 3~J to 5' thick. The light colored ore is more 
mixed with earthy matter, and a larger portion of it is 
an argillaceous lean t>re. Still a good deal of it has the ap­
pearance of a pretty fair material. The dark ore seems to 
have been deposited in a more widely opened fissure, and 
is less interstratified with the wall rock than the yellow or 
pale brown ore. Indeed it is generally true that the orcs 
occurring under the Potsdam quartzites in the rocks of No. 
4, show these differences of character. The yellow and light 
brown ores are usually interstratified with the shales and flags 
or replace and impregnate a band in them. They conse­
quently are more argillaceous and siliceous than the dark 
ones which. in part at least, are remarkably free from earthy 
matter, giving a dense, solid ore, that always occurs in fis­
sured portions of the rock, or crushed bands. This dark ore, 
however, commonly shows a comparatively high percentage 
of phosphorus, and is usually known as "cold short are." 
This dark ore was at one time used in Mt. Torrey furnace, 
and according to the account of a man who worked in the 
furnace at the time, made an iron that was quite white in 
color, very easily melted, and very brittle when cold. The 
amount of ore here seems to be quite considerable. I was 
informed that a deposit of hematite occurs farther east on the 
Howardsville road~ but could find no one who knew its loca­
tion to guide me to it. It probably is found in the red shale 
horizon. These hematite ores probably occur also on the 
land of Daniel Shaw. d miles S. W. of the village. The 
specular ledges of the rocks of NO.3, are found on his place, 
and one of them, probably the one opened at the fault in the 
Mt. Torrey section, has an unusually large amount of iron, 
being better than that quarried at Mt. Torrey. It would prob­
ably serve to mix in small amounts with the aluminous ores 
of the F erriferous shales. 

A specimen of the lean brown ore on Hiden's land, show­
ed on analysis, 41 per cent of metallic iron, 30 per cent of 
silica, and I per cent of phosphorus. The dark ore from 
the same loca.lity, showed 57 per cent of metallic iron, .9 per 
cent of manganese, and I -4 per cent of phosphorus. The 
specular ore of lYIr. Shaw, showed 29 per cent of metallic 
iron, and 54 per cent of silica. . 

*At Mt. Torrey, as it will be remembered, in the section 
made towards the Azoic of the Blue Ridge, it was stated 
that a quarry was opened on a specular ledge that disclosed 
a fault. This ledge has the specular iron su<;h as is shown 
at Rockfish Gapand at other points farther S.W. About 600 
lbs of this ore was mixed at one time, with the furnace charge 
of the Ferriferous shale ores, and this addition was said to 
have greatly improved the quality of the iron produced. It 
has too much silica to be used in large amounts. 

11101mt Torrey Ore Beds.-The geological position of the 
Mt. Torrey ore beds was indicated in the Mt. Torrey section. 

*It wi~l be bor:ne in mind that the l?eological portion of this report has 
been ol1l1tted. Such references as thIS relate to the geological portion of 
the report. 
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They o~cur on the N. W. face of Mt. Torrey in the Ferrifer­
ous shales. There are no exposures of rock in connection 
with them, but the ore occurs imbedded in clay of great 
depth. In the earliest working of the beds here, as else­
where, the ore was obtained by open pits on the outcrop. 
Th,is mode of working was c;;arried on always as long as 
possible, for the expense of shafting and removing the wa­
ter, as well as the hoisting of the ore and the secure timber­
ing of the underground works in the soft clay, was consid­
erable. It has often happened in the working of these ore 
deposits, that when the time came at which the ore could 
no longer be obtained in the outcrops, by simple pits, 
the furnace men preferred to haul ore from long distances 
and over rough roads. The result has been that most of 
the outcrops of ore in the Ferriferous shales, and adjoin­
ing rocks have been removed, and now i} is difficult to get 
iny idea of the true nature of these deposits. There is no 
doubt that in many cases the deposit is practically untouch­
ed, and that beneath water level no ore has been removed. 
Only where the ore-bodies are of exceptionable size and pu­
rity, have they been followed by any considerable under­
ground works. On the outcrops, of course, the only ore 
now visible is that which was rejected, and as all the work­
ings are very old, they do not show their best ore. This 
fact should be borne in mind, for my account of the several 
deposits must consequently be based upon observations 
made under the most unfavorable circumstances. It is pre­
cisely those deposits that have been worked. most under­
ground, that now show least on the surface. At Mt. Torrey 
there seem to be two lines of ore deposits of different char­
acter. We cannot in strictness call any of the deposits of 
the Ferriferous shales, veins, or ledges, although ore may 
be, and usually is, found along certain definite bands. The 
deposits are lenticular masses, or interrupted sheets of ore, 
that occur sometimes alone, and sometimes overlapping 
"en echelon," or more rarely radiating from a central point. 
Lines connecting the several masses in the direction of their 
greatest dimensions, would fall within certain bands, and 
one mass may lie in the same line with another so as to pro­
duce the appearance of one ledge or vein. The sheets and 
masses will, however, be found to be entirely enclosed in 
clay, and they.. are all_ formed by the concentrating 
action of concretionary forces, that have collected this 
once diffused iron into masses, that have more or 
less distinctly a concretionary structure, or that form 
beds of nodular ore or crusts lying in and en­
closing clay. These features that are found generally, oc­
cur also in the Mt. Torrey ores. The more westerly line of 
deposits seems to have been most extensively worked, and 
here a good deal of the ore has a r:ich dark brown color, al­
though, perhaps most ofit has rather a light brO\vn color. The 
other line of deposits occurs about 200' N. W. of the above 
mentioned one, ~nd contains reddish, light yellow, and yel­
lowish brown ores, much of the material being honey-comb­
ed or cellular from containing clay within the shells of ore. 
Some of this ore has the color of red hematite, and has no 
doubt a less amount of water than the rest of the ores. Some 
of the dark brown ore was selected for examination, on ac­
count of its resemblance to the ore of Mike knob, and Hi­
den's dark ore, the darkest being taken. It contains 56.74 
per cent of metallic iron, 2.33 per cent manganese, and .722 
of phosphorus, being thus in chemical nature also, close to 
the Mike knob ore. The other ores are, I think, much freer 
of phosphorus, as this was selected on account of the great­
er proportion of this material that it seemed to have. The 
occurrence of the ores in the most easterly band could not 
be made out, as the cuts were all full of water. In the west-· 
ern belt the workings have been fr0111 the surface only, and 
mostly in an open cut. This shows now only the lean ore 

that has been left. It occurs in the form of a thick ledge, 
made up of crusts and shells of a shaly ore, containing nu­
merous enclosures of clay. The good ore was obtained 
from the side of this ledge, and in front of it, and this is not 
now visible, as the excavations made for it are filled up. 
Much of the ore taken out here had the shelly, hollow struc­
ture, shown in the ledge now left standing I t was broken 
and washed to remove the clay contained in the cells. The 
clay mingled with the material in the standing ledge, is yel­
lowish or whitish, and sometimes it is a pure kaolin, but this 
latter is very limited in amount. Not counting the impure 
ledge left standing, which will yield some workable ore, the 
thickness of the richer ore here is perhaps IS'. It is quite 
probable that the ledge, if followed, will pass into good 
ore. Comparatively little work has been done here, as this 
forms the latest workings. The principal workings are the 
old ones on the more easterly deposits. We have in these 
quite extensive open cuts from which a l~rge amount of ore 
must have been taken. The open cuts were succeeded by a 
shaft 60' deep, and from this gangways /were driven into the 
ore. The shaft was sunk in the bottom of the principal cut. 

These ores were utilized in M t. Torrey furnace, one mile. 
distant on Back creek, and were, in the later workings of 
the furnace, conveyed to it by means of a tramway. The 
furnace was built in 1804, and has been worked irregularly 
for considemble lengths of time, with long intervals of re­
pose. It has been changed so as to use the hot blast instead 
of the cold, which for the most of the time of its working 
was employed. 

Ores of tIle Kennedy Tract.-The Kennedy tract- is an 
extensive body of land that stretches from the Mt. Torrey 
tract to Bare bank. It runs along the northern face of the 
expanded Primordial area, and contains several miles of the 
Fern[~r?us shales. Very little has been done in the way 
of utthzmg the ores on thiS property, and most of the ore is 
still untouched. At intervals in this belt, deposits of both 
iron and manganese have been found, and partially expbsed 
by openings. All of these deposits occur in the clays form­
ed from the F erriferous shales, and have the same general 
mode of occurrence as the other deposits in these shales. 
On this property we maY.recognise two ore-bearing bands, 
the more southerly of which has much manganese, both in 
distinct deposits, and mixed with the iron, forming ferro­
manganese. These iron ores are dark to black, according to 
the amount of manganese present. The ores of the more 
northerly belt, which is several hundred feet distant from the 
sou!herly one,. are very pure, light chestnut brown. or yel­
lOWIsh brown 111 color, and show no manganese at the points 
where I saw them. It may, however, well beJ that this char­
acter is not universal, as I made no extensive examinations 
of localities on this belt. 

The Ferriferous shales on the Kennedy- tract form a belt 
of considerable width, that rises next to the quartzite expos­
ed in the mountains forming the plateau expansion of the 
Primordial, quite rapidly, and attains a considerable heicrht. 
forming a foot-hill to the quartzite mountains. It is in b this 
higher portion, which sometimes assumes the. form .of a 
ridge, that the more southerly band of deposits occurs. The 
soil for a long distance in this ridge and its northern slope, 
is colored cinnamon, or chocolate brown, even when no ex­
posures of ore occur. This coloration is probably due to 
diffused manganese and ferro-manganese. This belt is 200 
- 300 yards wide, but it is not uniformly and everywhere 
thus colored. On the top of this ridge, and in the more 
northern portion of this tract, several small pits have been 
opened in the belt of brown colored clay above mentioned. 
The deepest of the pits are put down only 10'-12'. and 
have a width of about the same dimensions. M9st of the 
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ore disclosed .by them is formed of a dark to black ferro­
manganese. The manganese o.ccurs in bands and films i" in 
thickness, and under, in a yellowish brown limonite. These 
manganese layers are often apparantly pure Psilomelane and 
occur so abundantly as to make up a considerable portion of 
the ore. The ore is nodular in form. Some dark ore like 
that at Mt. Torrey occurs. Sometimes the nodules are com­
posed wholly of manganese. In some places a good deal 
of rich, solid, brownish limonite occi.lrs in the form of sep­
arate and distinct masses. This mode of occurrence of min­
gled manganese and iron is, as we shall see, quite common 
in certain portions of the Ferriferous shales, and character­
izes the deposits of som e localities. Usually the ore possess­
ing films of manganese has more of a shaly structure, and 
is more soft as if somewhat argillaceous. while the unmixed 
ore is massive and harder. The ore seems to occur here in 
pockets, but the openings are not sufficient to show the ex­
tent of the individual deposits. 

A strong chalybeate spring occurs some distance to the N. 
vV. of these first openings, and about 300 yards beyond this 
a pit was dug about the year 1872, by a Mr. Armistead in 
search ofiron ore· It was carried to the depth of 20', and 
disclosed a deposit of Psilomclane, as I am informed, and 
then was abandoned as Mr. A. said he was not in search of 
this material. It is reported that a large amount of manga­
nese in the form of boulders imbedded in clay, was left in this 
pit. Some of the ore is still lying in or around the opening, 
and an analysis of it shows of metallic iron 13.91 per cent and 
of metallic manganese 30.52 per cent, showing that it is a 
highly manganiferous ferro-manganese. It would seem that 
such an ore would be adapted to the manufacture of spiegel­
eisen. Near by this. is another pit dug in 1859, for manga­

- nese, and it is reported that 100 tons of manganese were 
taken out of this opening. Some of the ore is still on the 
dump, and appears to be quite pure. Since the above was 
written, this manganese ore has been analyzed in the labora­
tory of the University of Virginia, with the following results: 
Metallic manganese 43.30; metallic iron 3.88; sulphur ~o83; 
phosphorus .052 ; barium 6.93. 

On Gum branch, beyond the old Kennedy furnace. there 
are several openings that appear to be made on the n9rth­
erly ore belt. These openings were made to obtain o~ for 
the Kennedy furnace. As they are now partly filled up, I 
could not see the mode of occurrence of the ore. Sereral 
tons of the material taken out are lying around the pits. 1t 
is a beautiful solid light brown ore, very free from earthy 
impurities. The analysis shows 57 per cent of metallic iron, 
no sulphur, and .2 per cent of phosphorus. The Kennedy 
furnace was built on Kennedy branch, and now shows noth­
ing but the ruids. Itdates perhaps from the first part of the 
century, and does not seem ever to have made much iron. 
The indications on the Kennedy tract are favorable for the 
existence of a large amount of good ore. Three kinds at 
least may be probably found in quantity. They are the mix­
ed iron and manganese, the pure manganese. and the pure 
iron ores. These ore~ lie about 3 miles from the S. V. RR. 
Numerous bold streams issue from the plateau of Primordial 
rocks, and flow through the property. On these, and espe­
cially on Kennedy creek or branch, good sites for a furnace 
could be obtained. A little west of the last mentioned ore 
deposits, at Tuckaho~ cam~ on Coles run, t~e Potsdam 
quartzite, as was menhoned m another connectIOn, may be 
seen dipping N. W., and arching over to the S. E. Farther 
on to the S. W., at Russell rock. on Love run, this rock 
has a steeper N. \V. dip. 

E are Bank Ore Deposit.-This. ore deposit occurs on 
the N. W. face of Bare mountain in the F erriferous shales, 
and close up to the Potsdam quartzite, that with a N. W. 

dip forms Bare mountain. It is situated a little S. \V. of the 
northern apex of the horse-shoe expansion of the Primordial. 
This bank has a fine reputation hoth for the amount of ore 
contained in it, and its good quality. The workings show 
that a large amount ofore has been obtained here. The only 
visible ore in place is that which was left as too lean to be 
worth removal. The old excavations are filled up, and hence 
little could be seen in that locality. Much of it seems to have 
been obtained by open cuts. Two ledges of lean, shaly ore 
are now visible, projecting from the clay. They have a con­
centric structure, and are made up of shells of argillaceous 
ore enclosing more or less clay. The good ore has been 
worked out from around and between these ledges, and is of 
course not now visible. The entire width of the mass of ore 
including the ledges now standing must have been over-3d . 
Of this thickness the.1ean ore forms about 12'. It is said that 
a good deal of very pure and highly plastic kaolin was found 
in some places between the ore shells. Some of this was 
used at Porcelain. A little of this kaolin is still to be seen 
wher~ it has been thrown out~n stripping the o~e. It is very 
tenacIOUS and seems to be qUIte pure .. Some Impure kaolin 
is seen in place in the wall of the deposit, but this is worth­
less. Some of the better ore of the deposit may be picked 
up on the dump and from this the material seems so far as 
physical characters go. to be a very good article. The an-· 
alysis of the lean ore shows 36 per cent of metallic iron and 
a good deal of silica. ' . 

Glass Sand ?tear Greenvllle.- In the alluvial,or drift cov­
ered level country, called "the Pines," or "Piney woods," 
that runs around the foot of the Potsdam mountains, we find, 
a short distance S E. of Greenville, and near the saw mill of 
Larew & Newton, a curious deposit of Potsdam boulders. A 
well was dug to obtain water at this spot, and after passing 
through about 6' of blue clay, it entered a mass of Potsdam 
boulders and sand, which it penetrated for 17' as reported, 
without passing through it. On passing this locality I was 
struck with the extreme whiteness of the material taken out 
of the well, and was led to examine it. Much of the material 
was in the form of rounded boulders, a foot or more in di­
ameter, composed of a pure white agglutinated sand. This 
is so friable that it can be easily crushed between the fin­
gers, and resem bles granulated sugar. The boulders clear­
ly come from the friable band in the Potsdam quartzite 
mentioned as occurring pretty constantly in that rock. The 
material here seems to be exceptionally pure, and the bould­
ers, evidently at tirst firm enough to bear transport for a 
long distance. have undergone a change by which the cohe­
sion of the grains of sand has been destroyed. The amount 
of this material seems to be considerable, and it will, no 
doubt, prove valuable for glass-making. A trial of some of 
it in a soda-bead with the blow pipe, shows a very faint col­
oration from iron, not enough to injure it for glass making. 
Search will probably show a large amount of this material 
under the surface of this district. This deposit is about one 
mile from the line of the S. V. RR. 

Greenville Stalaclitic lIfarble -About t of a mile S. ,V. 
of Greenville, on the stage road, is a deposit of stalactitic 
lliarble, that has attracted some attention. It occurs in a 
nearly vertical fissure in the lilTIestone, and was deposited 
from solution in w<;lter just as the material of stalactites is 
deposited. The ledge is about 18" wide at the top, but ex­
pands in descending, until at the bottom of the opening, 
which is 20' deep, it is 2!'-3' wide. The material does not 
fill the crevice with a solid sheet from wall to wall, but seems 
to have been formed in successive layers. These are some­
times consolidated together, and give pretty thick masses, 
but often open spaces occur between the sheets. The stone 
is light brown, yellow or gray in color. Often these colors 
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are handsomely banded concentrically. It takes a good 
polish, and makes a very ornamental stone. The only ques­
tion that can arise is as to the amount of workable material 
in the crevice. Attempts have been made by a northern 
company to work it, but they gave it up as the deposit was 
then too far from a railroad. The Ches. & Ohio Ry. at 
Staunton, 13 miles distant, was then the nearest railroad, but 
now that the S. V. RR. passes but a short distance from 
Greenville, this difficulty is removed. Near Greenville there 
is a ledge of granular crystalline dolomitic limestone about 
10' wide, interstratified with the other limestone, and certain 
bands of the limestone are handsomely veined black and 
white. These strata may prove to be of value as a source 
of ornamental stone. The alluvial ground of the Piney 
woods is underlaid by clays, sands and shales, and, no doubt 
some of them will prove to be valuable. 

From the Bare bank to the Tye River Gap road, the trend 
of the Potsdam quartzite mountains that form the most wes­
terly ridges overlooking the limestone .cou~try to the north­
west, is about 45° E. ofN. The quartzite dips steeply N.W. 
and has along its N. W. side the clays of the Ferriferous 
shales. These clays contairi a succession of deposits of iron 
ore, and sometimes of manganese, most of which -have been 
worked to some degree and some of them quite extensively. 
The iron ore was used in the Cotopaxi and Vesuvius fur­
naces. These furnaces, however, never were worked. on 
such a scale as to justify their volcanic names, as they were 
both small charcoal, cold-blast furnaces. The description of 
the ore deposits along this belt comes next in order. Some 
good ore has been found a considerable distance in front of. 
or to the N. W. of the Potsdam ridges, and near to the 
limestone. These deposits are apparently pockets. The 
principal ores occu.r near to the quart.zite, and in t?e ridge 
fonninO" the foot hills of these mountalllS. Newton s Pond 
field a;d Finley ores are some of the pocket deposits near 
the limestone. 

Doyle Properly.-This lies next to Bare bank and on the 
S. W. of it. Here a good deal of surface ore occurs, but 
there seems to have been little search made for ore, at least 
no considerable openings have been made. The float ore, 
however, looks well, and there is a good prospect for ore in 
considerable quantity. 

Blue Bank.-This bank occurs on the land of Mr. Mor­
rison, 2 miles S. W. of Bare bank. The ore was exposed 
by a pit now nearly filled up. The iron "ras used in. Coto­
paxi furnace, but according to Mr. Taylor, who worked it, 
it had too much manganese to be uSed as an iron ore. Mr. 
Tayloi' says that a considerable mass of the ore was left in 
the bottom of the pit. Some of this ore is to be found 
around the old excavation. It is evidently largely compos­
ed of manganese, and the blue-black color of this material 
gave the name to the bank. A tunnel was started from low­
er down the hill and driven in towards the ore deposit dis­
closed in the pit. The tunnel, a short distance from its en­
trance, passed into an extensive bed of highly manganifer­
ous clay or wad, and does not seem to have passed through 
it. This wad has a large amount of fine particles of man­
ganese diffused through it, and some lumps up to the size of 
a hen's egg. The wad has a bluish color. It may be that 
a large deposit of manganese and manganiferous iron ore 
exists here, as there seems to have been but little explora­
tion made after the iron ore was found to be unfit for work­
ing. 

Fairfield Oc1tre.-About ~ a mile from the village of 
Fairfield, in Rockbridge county, and 5 miles from the S. V. 
RR., is a deposit ofred ochre that may prove to be valuable. I 
did not visit the locality, but saw specimens of the ochre. 
I t has tlJ.e color of red hematite, with the general character 

of reddle, being very fine grained and rather firm in 
texture. It is most tenacious in its coloring properties. The 
color left on the fingers in handling, is with difficulty remov­
ed. The feel is decidedly ~reasy. I was informed that there 
is "a whole hill" composed of the material. If it is in suffi­
cient quantity, it will prove valuable as a paint. The depos­
it is on the land of Major D. Vines. 

Black Rock Ore Bank.-This ore deposit occurs a short 
distance S. W. of the Blue bank. It has the reputatiun 
among those acquainted with the ore deposits of this sec­
tion from having worked in them, or having seen them when 
actively worked, of having a larger and finer body of ore 
than any of the others. The openings were in the usual 
condition found at all the extensively worked deposits. All 
of them are filled up, and as the later workings were under 
ground, and the surface ore has been removed, but little is 
now to be seen at the locality. There are many extensive 
open cuts at this place, the most important of which is over 
200 yards long, 40' deep after partial filling, and 60' wide. 
This entire cut seems to be made in alluvial earth or trans­
ported matter, at least the portion now visiple has such ma~ 
terial for its walls. The principal amount of ore taken last 
out of this bank, is said to have been obtained near the N. E. 
end of this cut, from a shaft 75' deep, that was sunk from 
the bottom of the cut. It is said that from this shaft a drift 
was run to the S. \V. in a mass of ore 40' wide. At'the N. 
E. end of the cut a considera ble mass of lean shaly ore is 
visible in the ledge. This is material left as being too poor 
to move. The ledge has the usual concentric structure, and 
is composed of shells or sheets of shaly or argillaceous ore 
more or less consolidated together and enclosing clay, much 
as was seen at Mt. Torrey and Bare bank. The shells are 
made up in part of concretions pressed together. A mixed 
mass of clay and shaly ore is here shown 30 wide. This 
appears to r~present a portion of the outcrop of ore. It is 
composed of several ledges of the shaly ore with bands of 
clay between, that represent the excavations from which 
good ore was once taken ont, and which are now filled up.. 
The best ore lying around the excavations, such as was se­
lected for use, is a good, solid, light, to chestnut brown, hem­
atite, which appears to be comparatively free from earthy 
and other impurities, and is of the same kind with the best 
of the Bare bank ore. It shows an analysis of 48 per cent 
of metallic iron. 

Kaolin Deposits at Black Roclr:.-The ore deposits at 
Black Rock lie farther than usual in front of the Potsdam 
quartzites, being perhaps as much as! a mile to the N. W. 
of the quartzite mountain. The space between the ore de­
posits and the mountain is gently undulating, and rises 
gradually towards the mountain. Its surface near the ore 
deposits is alluvial, and covered with float stones and drift. 
With the float matter some fragments of Psilomelane are to 
be found. Under the immediate surface is a deposit ofyel­
lowish, often sandy clay, and under this comes in places a 
deposit of kaolin, something like that at Porcelain. Pits 
have been dug here and there in this clay, that expose, as is 
claimed, an immense body of the kaolin. I examined some 
of these pits, and found that they indicate that the kaolin is 
irregularly distributed, for in some the entire depth of the 
pit is dug in the kaolin, while a pit a few hundred feet off 
may show none at all. One of these pits 20' deep shows the 
kaolin from the surface to the bottom. It is, however, not 
all pure enough to work, being mixed with colored clay in 
portions of the mass. The best of this kaolin is' pure white, 
very fine, and plastic, and is, no doubt, a valuable material. 
As there was' no one interested in the property present to 
show me the developments. and only interested parties would 
take the trouble to show the properties, I had but a limited 
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opportunity to examine this kaolin, and it is quite probable 
that I did not see the best and largest deposits. I am quite 
satisfied, however, that the probabilities are in favor of a very 
large amount of good clay here. Good kaolin is said to 
have been found in the Black Rock ore bed. Particles of 
this clay still remain on the surface, and indicate a very pure 
fine and plastic material. The locality is well worthy of at­
tention. Good sites for the erection of manufactories exist 
at many points. 

Me Cor1Jziek or F£ll~ Ore Ballk.-This bank is practi­
cally the extension of the Black Rock to the S. W., for it is 
found a few hundred yards off from the Black Rock. The 
name Fine ore comes from the fact that a good deal of the 
ore was iIi the form of small lumps and particles, imbedded 
in the clay. The workings here seem to have been exten­
sive, chiefI y in the form of open cuts and pits. The ore has 
a fine reputation for the excellence ofthe iron made from it. 
It seems to have been of the same general character with the 
Black Rock ore. The analysis shows 31 per cent of !Jletal­
lic iron, .02 per cent of sulphur, and no phosphorus. This 
was a specimen of lean ore. . 

Fauber fifa1lgallese Deposils.-The land of Mr. Fauber 
joins the Black Rock tract on the S. W. On this property 
there are indications of iron, but little attention has been paid 
to it, the manganese having attracted all the efforts at devel 
opment. The manganese occurs as Psilomelane in nodular 
masses and lumps in clay. Sibert in . 1859, is said to have· 
obtained 75 tons of ore from one nodular mass. The de­
posits are at present being sought for by parties from Ohio 
who have bought the mineral rights. At the time of 
my visit they had made a number of small pits here and 
there, feeling for ore, but had succeeded only in finding a 
small amount of transported lumps. The trouble with the 
manganese of this belt is that there are rarely any trust­
worthy indications that can be followed as a guide in looking 
for the deposits, and nothing short of an actual outcrop of 
a large mass will show that the ore is anything more than 
drift or transported material. 

lielley Ban/~.-The Kelley bank is the last of the ore de­
'posits of this immediate vicinity, lying in front of the Pots­
dam mountains, that has received any development. Good 
indications of ore are said to exist in the Ferriferous shales 
between the Fauber tract and the Kelley bank, but they 
have not been tested. The Kel1ey ore lies near the entrance 
to Dogwood hollow, a little S. \V. of the stream flowing out 
of that hollow, and on the N. W. face of Cold Short moun­
tain. The ore differs from that of Black Rock, Fine ore, 
&c., banks in containing, at least a large portion of it, a good 
deal of manganese mixed with the iron ore. In this respect 
it resembles the more southerly of the deposits on the Ken­
nedy property, and seems to belong to the manganiferous 
band. '] he manganiferous ores generally, but perhaps not 
always, come nearer to the Potsdam quartzite than the ore 
that is free from manganese. This is illustrated at the Kel­
ley bank, whitJl is but a short distance from the quartzite. 
Some of the ore obtained from the Kelley bank is a solid 
light to dark brown material that is free from manganese, but 
a good deal of it is composed of iron and manganese mixed, 
the manganese forming layers and films in the iron. In 
some cases the ore is nearly pure Psilomelane. The Kelley 
bank was worked largely by open cuts. but the later work­
ings were by tunnels and drifts. One of these tunnels is still' 
open and accessible. It shows at its termination a mass of 
nodular ore, about 6' thick, imbedded in clay. As is usually 
the case when the iron and manganese are visibly mixed, the 
iron ore is often bright red in color, and the mixed ore has a 
shaly or argillaceous appearance and is not so hard and solid 
as the pure hematite. 

(To he continnell.) 

N~te$ on the Geology of the Virginias. 

Extracts from the manuscript Note Books of the Virginia 
Survey of 1835-41 by Prof. William B. Rogers. 

. (Continued from page 39.) 

Formation No. X -the Vespertine sandstone and coal of 
the 1st and the Pocono sandstone of the 2nd Pa. Geologi­
cal survey; the 13 a., Montgomery, Va., Grits, and Coal 
Measures of the Lower Carboniferous (or Lower Sub-Car­
boniferous) group of Rogers' recent table of Va. forma­
tions, is described in Prof. Rogers' notes on the Virginia 
s.urvey as follows: 

"Formation No. X is £nade up of cOliglomerate, sandstone 
and slate. It contains the first coal found in the great sec­
ondary series. 

There is an abrupt passage from the rocks of IX to those 
of this formation.' The lowermost beds are, in the S. E. de­
velopment ofthe Apalachians, highly conglomeritic-and not 
unfrequently purely so-of white smoothly rounded pebbles. 
These strata are also massive and' of compact texture. 
They are almost purely silicious even when not con­
glomeritic. Along their most N. W. development this .di­
vision of ;the formation is less conglomeritic ; less in thickness 
-more than half less; less purely silicious and less com­
pact. 

Succeeding to the above by an abrupt transition are strata 
of slabby sand-rock-slightly conglomeretic at first. These 
beds are of rather coarse sand with considerable alumina 
and are noted for a want of compactness rather than other­
wise. With these is a little slate with which iron ore is gen­
erally associated in small quantities. 

The above passes into a slate which contains coal. This slate 
in immediate connection with the coal is black; a little dis­
tance rem oved, it is of a dark green color and soon passes 
into thin beds of sandstone on either side of the coal. 

The upper division consists of slabby sandstone with some 
heavier beds that are somewhat conglomeritic. This part 
of the formation is generally remarkable for the quantity of 
vegetable impressions which its beds contain. 

I have never measured the thickness of this deposit ex­
cept at one locality on the flank of the Front Ridge Allegha­
ny mountain, where it measures about 300. feet. I 
think its greatest thickness must be in its S. E. develop­
ment where it is, at least, about 1000 feet. I would divide 
this measurement as follows: 

To the first, or lower, division ....••.••••.••••.••• ISO to 200 ft. 
To the second divisiol1 .......................... 450 to 500 ft. 

To the third division ....•....•..••••.••.••..•••• 50 to ... ft. 
To the fourth, or upper, division .•••••.••.••.••••. 250 to '" ft. 

Total thicknec;c; of No. X ..................... 900 to 1,000 ft. 

In the slate division of this formation are two or three 
thin seams of coal, amounting in all to about 18 or 20 inch­
es of coal. I think this is a large estimate of the quantity 
of coal; and this occurs only when the formation has the 
most extensive development. 

This deposit as we trace it S. \V., maintains its thickness 
very well until we get S. W. of Wythe county. From that 
county it gradually diminishes as we approach Cumberland. 
Gap. At that place it cannot be recognized, and it is not 
deserving of a name in the upper end of Powell valley. But 
at the S. E. base of Clinch mountain, where that range cuts 
the Tennessee line, it is of some importance, showinO' 

b 
great 

uniformity in the difference of the S. E. and N. vv. devel­
opments. . 

I think I have not observed any fossils in this formation 
but vegetable, and these ~re abundant in connection with the 
coal and above it. 
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Formation No. Xl--the Umbrallimestone and shales of the 
1St and the Mauch Chunk red shales of the 2nd Pa. Geol. 
survey; the 13 b., Greenbrier limestone (Carboniferous lime­
stone) and shales of the Middle Carboniferous (Lower Sub­
Carboniferous) group of Rogers' recent tcible of formations 
-is described in Pro( W. B. Rogers' notes as follows: 

"Formation No. XI is formed of shales, limestone and 
sandstone, the first predominating. This formation bears a 
close resemblance to No. IX in many respects, particularly 
in the quantity of deep red coloring matter and in the text­
ure of the slate and some of the heavier strata. 

The formation which precedes this, we have observed, is 
of a very silicious character; this is remarkable for its alu­
minous character, particularly so in the middle and north­
east portions of the Apalachians. 

Immediately upon the last member of No. X we have a 
deep red or yellowish brown aluminous slate.' This is of a 
character to contrast greatly with the rock which precedes 
it. It is but a thin band generally, and always is present to 
separate the limestone from the coarse rock below. The bed 
of limestone which succeeds is about 50 feet in thickness. 
It is very slightly silicious, but much of it is very aluminous. 
The interior ofthe bed presents a comparatively pure aspect. 

Succeeding to the limestone is a band of slates and sand­
stone,-all very aluminous compared with sandstone and 
slate generally. It is about 300 feet in thickness, according 
to the estimation of the judgment. Immediately above the 
limestone are strata of red sandstone of considerable thick­
ness; above this is a thinner band of light gray sandstone; 
that is followed by red, to which succeeds slate, interrupted 
occasionally by thin beds of very aluminous sand-beds, all 
of a deep red color. Another thin bed of limestone is now 
presented, of about 20 ft. in thickness. This is nearly of the 
same character as the preceding, with this addition, that it 
'is more fossiliferous. Immediately above the limestone are 
soft red shales interrupted by thin compact beds of a more 
arenaceous material, and this material increases as we ascend 
in the formation. Arenaceous rock greatly predominates 
in the upper portion. These sandy beds lose' much of the 
red coloring matter of the rocks below them if not entirely 
devoid of it. They are carbonaceous and contain .numerous 
vegetable impressions, the originals of which appear, from 
the small portion of coal present, to have been converted 
into good coal. This member of the formation included be­
tween the upper bed of lim estone, and the upper stratum of 
the formation is probably between 600 and 700 feet in thick­
ness. 

Such is the appearance of this formation in the N. E., as 
exhibited in the Front Ridge of Alleghany mountain. In 
the middle and S. W. Apalachian districts great modifica­
tions are presented, as will appear below. 

In the counties of Monroe, Greenbrier, Mercer, etc., No. 
XI has the following development: 

First a thin band of fissile parti-colored very aluminous 
slate. Above this slate is an extensive deposit of limestone. 
This the calcareous portion of the deposit measures from 
1,500 to 2,000 feet in thickness. This limestone is generally 
aluminous and its continuity frequently interrupted by thin 
beds of slate. These interruptions are more frequent and 
heavier in the upper than in the lower portion. This lime­
stone is more massive and purer in the lower portion of the 
middle part than in any other. I t is more fossiliferous in 
this part also. Magnesian limestone does not often occur 
in this deposit, and. when this variety does occur, it is only 
slightly magnesian. 

Above the limestone are calcareous shales which form a 
band of about 250 feet in thickness. These vary in charac­
ter as we proceed from the lower to the upper portion. In 
the inferior part they are highly calcareous and fossiliferous 

also. In the upper part there is a passage into sandstone. 
The general character of the shales is fissile and soft. It 
sometimes occurs that beds of sandstone interrupt at inter­
vals the continuity throughout. This part of the formation 
is mostly of a dark green color with sometimes a yellowish 
tinge. 

The next member is a thin band of sandstone with a slight~ 
ly aluminous character. The sand is generally coarse and 
the beds not very compact. These bec;ls are of considera­
ble thickness and have a yellowish gray color sometimes 
tinged with brown; the degree of compactness varies, ­
sometimes it is small and at other times the reverse. Near 
the great falls in New river these beds are vitreous. The 
thickness of this division is probably about 50 feet. 

The succeeding variety consists of red and other colored 
shales alternating with thin beds of brown and brownish 
gray sandstone. The sandstone predominates in the lower 
part while the shales prevail in the upper. This member is 
about 200 feet in thickness and is terminated by a very thin 
bed of limestone which is generally highly fossiliferous. 

There is now a band of heavy brown sandstone varying 
from 30 to 50 feet in thickness and composed ofrather coarse 
sand not very much compacted together. A dark colored 
slate succeeds to this which is terminated by slate of a red 
color that passes into brown sandstone. Soon after this last 
exposure we get upon the conglomeritic platform of the, 
great coal formation. 

In the extreme S. W. we have still another modification, 
and this formation is made up as follows: 

First a thin bed of soft shales that precede the limestone; 
then the limestone, purer and more massive than in the mid~ 
dIe part above described, and here diminished to'about one-. 
fourth the thickness it measures there, whict;. is 1,675 feet. 

To the limestone succeeds slate, heavier and more sili­
cious than in the middle Apalachians, terminated by a 
heavy band of vitreous sandstone exceedingly compact and 
of a light gray color. ­

Dark colored slates and slate rock come next, and these 
are succeeded by a heavy band of sandstone, slightly con­
glomeritic, which I supposed was the commencement of No. 
XII; for in the slate above it is a thin bed of coaL" 

Measurements of sections of No. XI were made at various 
points, by Pro( Rogers and assistants, as follows: 

I. In Front RidlIe Alleghany Mn., W. Va. 

I, Deep red and yellowish brown argillaceous slate or shale, 
generally in small amount .•.•.... , ...•....•.•••...... 

2 Limestone, argillaceous and silicious, about........ ....•• 50' 
3. Highly argillaceous slates and sandstones, deep red. About.. 300' 
4. Limestone, more fossiliferous than preceding...... .•...••. 20' 
5. 	 Soft red shales with occasional bands of sandstone. The sandy 

strata become more frequent as we ascend and greatly pre­
dOllJinate above, at the same time losing much of the red 
color and often presenting large masses ofgray sandstone.­
Many vegetable impressions, in the upper parts converted 
into coa, Lepidodrenda, etc. Thickness from ..•. 600' to 700', 
measured from 4 to the base of the conglomerate. 

This make~ XI at that point from 970' to 1,070' thick. 

2. On Greenbrier A1n., f'v. Va. 
I. Red, green and partly colored shale............ .•• •.... 

2. 	Great mass of argillaceous limestone with interposed yellowish 

and ashy shale,-all full of fossils Nearly .•.••....••. 2,000' 
3. Colored shales passing upwards into argillaceous sandstone.­

. About. •...•••.•..•.•....••••..•...•..••••.••..•••.• 250' 
4 Yellowish gray coarse sandstone. About.................. 50' 
5 Brownish argillaceous sandstone, alternating with and follow­

ed by red and party colored shales.-About. • • .• • . . • .• . .. 200' 
6. Thin bed of highly fossiliferous limestone.••••.•••••...••• 
7. A large th ickness 	of brownish sandstones and slates and red 


shaly slates and ~rayish sandstones.. • • ••• . ••••..••. 
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3. In S. W. Virginia. 

I. Red and greenish and drab shales ..••.•••.....•••.•••••.••. 
Limestone, 	much of it massive and Ipure, but o~ the whole ar­

gillaceous. • . .. . . • . . . •• •• • •• ••••...• . •••.••••• 500' to 600' 
3. Calcareous slate and flaggy rock .................. , ...... 125' 

4. 	Thin bedded sandstone and slate ..........................425' 

5. 	 Calcareous slates with a few thin layers of limestone....... .. 75' 

6. 	 Massive vitreous sandstone ......•.•••.•...••••.•••••.••..• 125' 
7. Dark brownish slates and flaggy sandstones.. •.......•... 425' 
This makes a section 1,675' to 1,775' thick. 

Virginia Gypsum.-In the recently issued. report of Mr. 
A. S. McCreath on· the mineral resources of Virginia along 
the Shenandoah Valley and Norfolk & Western railroads, is 
the following notice of the gypsum of S. W. Va. The Ed­
itor is in receipt of a letter from Pro( N. A. Pratt, state 
chemist of Georgia, Atlanta, Ga., asking the address of par­
ties mining and shiping a pure article of gypsum, as friends 
of his wish to procure it by tHe car load. We hope this Va. ar­
ticle may suit him; it is on the great freight line from Virgin­
ia to the South. 

"In Smyth and Washington counties of south-\yest Vir­
ginia, large quantit!es of ~yp~um are ~nnually mmed\ the 
principal develoPI?ents bemg m the .neighbor~ood· of :,alt­
ville. The deposIts have been exammed at dIfferent tImes 
by geologists, and all agree that the quantity must be very 
great. ­

Gypsum, in it~ natural st~te, is a compoul!d of sulph.uric 
acid and lime, wIth two eqUIvalents of chemIcally combmed 
water; and it has the following composition in one hundred 
parts: 

Lime. . . . . . . 32'561 
Sulphuric 'acid . . 46.51 100.00 

Water ..... . . . 20.93 
When heated to 2720 F. the mineral loses its water, and 

it is then known as Plaster of Paris, which is'( extensively 
used in making casts and corn[ces. 

The value of gypsum in agriculture has been the subject 
of a great diversity of opinion-rather more with reference 
to the way in which it acts than on account of any doubt as 
to the beneficial results which follow its proper use. Liebig, 
the great agricultural chemist, says that 'The evident influ­
ence of gypsum upon the growth of grasses, the striking 

.fertility and luxuriance of a mea.dow (;>11 \~hich it .is strewn, 
depends, in some degree, up~:m Its fixmg m th~ SOlI the a~­
monia of the atmosphere whIch would otherWIse be volatIl­
ized with the water which evaporates.' 

It has been applied both directly as a- fertilizer and indi­
rectly in compost with ammoniacal and other manures. In 
each case the result has been beneficial, both by the direct 
supply of its own material for th~ nourishment of plants al!d 
by its influe~ce upon !he' volatIle carbonate ?f ammoma, 
whether in ram water or manure,as already mentIOned above. 

While good results have been obtained on numerous 
crops yet it has been found to be specially valuable for clo­
ver a~d grasses. The existence of large deposits of this 
valuable mineral will doubtless become of immense impor­
tance to the agricultural interests of Virginia when its true 
value becomes better known and more widely appreciated. 

The quality of the gypsum is unusually fine, as shown by 
the analysis of samples selected by Mr. Thomas Jones from 
the plaster banks of the Salt Works Co., at Saltville, Wash­
ington county:­

Lime • 32.2931 
Magnesia .... . • •. .15 1 I 
Oxide of iron and alumina.. .149 ~ 6 
Sulphuric acid. • • • • • . 46.445 J 99·9 4 
Water. . .••.•••.. 20.856 

Silicious matter. • .• .070 


Coal and Coke Traffic of Ches. & Ohio Ry., March, 1883. 
General Manager C. W. Smith sends The Vlrglnz'as the 
following statement of the total output and distribution of 
coal and coke received from mines on line of C. & O. Ry., 
(including fuel on Lexington division) during March, 1883, 
and March 1882, in tons of 2000 lbs., compiled by fuel agent 
C.' M. Gibson.-The following are the March returns: . 

Kind 1883. 1882. Increase. Decrease. 

Cannel ••••• ....... 3,554 3,433 121 

Gas ................... 29,840 29,420 420 

Splint and block...... 6,083 14,632 8,549 
New RIV!r,&c ........ ,8,884 25,735 13,149 

Coke .................. 12.026 7.948 4,078 


Totals •••••••••••• 90 .387 81,168 17,768 8,549 

This shows a net increase of9,212 tons, or a little over 11 
per cent, in March 1883 over March 1882. A reference to 
page 34 will show that the February gain was also 11 per 
cent; so the traffic is holding its own.-The increase in Mar. 
over Feb. was in the movement of Kanawha gas and New 
River coking and steam coals, the former gaining nearly 12 
per cent and the latter over 13 ; the gain in the coke traffic 
for same time was also over 13 per cent. 

The distribution of the above was as follows: 
1883. 1882. 

I. To C. & O. Co. for its own use ......................... . 18,200 14,666 

2. To Huntington, for West via Ohio river................. . 871 
 7,479 
3. On Elizabethtown, Lexington & Big Sandy RR•••••••••• 4,358 4,91 7 
4. On Ches. & Ohio Ry., excepting Richmond.......... .. 1"1,201) 12,283 

5. To Richmond & Alleghany RR. at Clifton Forge ....... .. 1,509 1,637 

6. To Valley RR. of Baltimore & Ohio at Staunton........ . 
 34 17 
7. To Shenandoah Valley RR. at Waynesboro ........... .. 
 7 593 

M'dl d R }At Charlottesville .............. . 5,542 9348 T V• o. a. 1 an y. At Gordonsville ............... .. 29 

9. To Riehm'd, Fredericksb'g & Potomac RR,at June •••••• 232 435 

10. To Richmond for consumption, including t'lgs, &c •••••••• II,77° 11.320 
II. To James R. wharves for shipment .................... . 5,221 26,858 

12. To Newport New!> t For c~nsumption including tug~. &c. 189f Forshlpment..................... .. 25,245 


Totals ................................................ . 90 ,387 81,168 


The interesting features of this distribution are: The in­
creased consumption by the C. & 0., showing an increase of 
business on that railway; the largely decreased shipments 
from Huntington for down the Ohio, (not because of any 
decrease in the river coal trade from the Kanawha region, 
but a consequence of largely increased shipments by water 
directly from the mines); the large increase in deliveries 
along the line of Ches. & Ohio, mainly a result of prepara~ 
tions for starting the new Victoria furnace; and the contin­
uance oflarge shipments at Newport News. 

The following table presents the progressive traffic from 
January 1 to March 31, inclusive, for 1883 and 1882. 

.Kind. 1883. 1882 Increase. Decrease. 

Cannel ................ 8,264 6,309 1,955 

Gas ................. • 81,134 67,128 14,006 

Splint and block ...... 29,131. 43,792 14,661 
New Riv::r, &c •••• : 105.322 79.335 24.987 
Ooke •• ......... ..... 31 .4(.8 25,968 5,500 


254,319 222,532 46,448 14.661 

The above shows a net gain of 31,787 tons, or over 14 per 
cent, in the C. & O. fuel movement for the first quarter of 
this year (the months of Jan., Feb. and March, 1883,) over 
the same quarter of 1882. The increase is mainly in Ka­
nawha gas and New River coking and steam coals, especially 
the latter; the increase in the coke and cannel traffic is a 
good one. The only decrease is in Kanawha splint and 
block coals; these go chiefly to western markets, where they 
are preferred, and now mainly by water. as stated above. 

Judging the movement for 1883 by this first quarter of the 
year, it will be 1,016,876 tons; the gains indicated will raise 
the quantity to at least 1,250,000. 
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The West Virginia University Class in Geology, in charge 
of Pro( 1. C. White-one of the best of our American field 
geologists, as his volumes on the Pennsylvania survey and 
his papers in The Virg'i1lias attest,-will start on its annual 
geological tour May 3rd. The route sele~ted for observa­
tion and exploration is :-Down the Ohio, in a boat, from 
Wheeling to Point Pleasant (Great Kanawha-mouth), as­
certaining the geological facts along the Ohio, of which we 
hav~ no definite knowledge as yet; then up the Great Ka­
na\vha, spending a week in studying its vast coal field, con­
cerning which definite continuous injormation is badly 
needed just now when new railway lines are entering it and 
old ones are seeking to develop it by extending branches to 
where ·its best coal beds are most accessible. From the 
Kanawha field it is proposed to go to Richmond, Va., by 
the Chesapeake & Ohio and Richmond & Alleghany rail­
ways, examining the grand geological sections and great 
iron ore mines along those roads, then return by way of 
Chesapeake & Ohio Ry. to Waynesboro, the Shenandoah 
Valley R. R. to Shenandoah Junction, stopping at the Luray 
caverns, at iron ore beds, limestone quarries, &c., and back 
to the University by way of the Baltimore & Ohio.. 

Prof. White and his students make a party of a round 
dozen, al1d we question whether any portion of the Union 
can match these sturdy West Virginia mountain boys (The 
Pro( himself is a West Virginian and will always be a boy 
in enthusiasm in his professional-science) in muchsomeness 
of all things that enter into the make up of manly men.­
We bespeak for them the greetings and hospitality that such 
young men on such a mission are fairly entitled to. Our 
readers will have from Prof. White some of the "results" of 
this tour. 

The William B. Rogers volume that is now passing through 
the press of D. Appleton & Co., New York, is a reprint 
from the original editions of his annual reports and other 
papers on the geology of Virginia, (including West Virgin­
ia.) The following is a list of the papers that will appear in 
this volume; they are arranged in the order in which they 
were prepared or made public. 

I. The Tertiary Marl Region of Virginia, 1834. 
2. Report of a Geological Reconnoissance of Virginia, 

1835. 
3. Report of Progress of Geological Survey of Virginia, 

1836. 
4. Report of Progress of Geological Survey of Virginia, 

1837. 
5. Report of Progress of Geological Survey of Virginia, 

1838. 
6. Report of Progress of Geological Survey of Virginia, 

1839. 
7. Report of Progress of Geological Survey of Virginia, 

1840 . 
8. Report of Progress of Geological Survey of Virginia, 

1841. 
9. Analyses of Waters of Mineral Springs of Virginia. 
10. The Temperature of Virginia Springs. 
11. Observations on Subterranean Temperature in Mines 

of Eastern Virginia, 1842. 
12. The Connection of Thermal Springs in Virginia with 

Anticlinal Axes and Faults, 1842. . 
13. The Structure of the Apalachian Chain, 1842. 
14. The Age of the Coal Rocks of Eastern Virginia, 1842 .. 
IS. Report on Pridevale Coal and Iron Lands, W. Va. • 

. 16. On Gravel and Cobble-stone Deposits of Virginia, etc., 
1875. 

17. Notes from Macfarlane's Geological Railway Guide. 
18. Artesian Borings at Fort Monroe, 1882. 
19. Glossary. 

The Changes of a Century in Virginian Orthography are 
well·represented by comparing the spelling of names and 
words by Jefferson, one of the most scholarly and particular 
men of his time, in his "Notes on Virginia," published in 
1781, with the present usage as shown in the following lists; 
that of Jefferson under the heading 1781, and the present 
usage under 1881. Some substitutions of other names are 
included. 

1. Virginian Geographical Names. 
1881. 1781. 

Accomak, Accomac. James' River, James River. 
Alleghaney, Alleghany James' town} 
Apalachian Appalachian. James-town, Jamestown. 
Berkley, ~ 'Kittatinney, Kittatinny. 
Berkely, f Berkeley. Lynch's ferry, Lynchburg / 
Bull-pasture, Bull Pasture. Lynhaven, Lynnhaven. 
Brunswic, Brunswick. Le Tarte's, Letart. 
Chesapeak, Chesapeake Mattapony, Mattaponi 
Cow-pasture, Cow Pasture Matchodic, , Machodoc 
Calf-pasture, Calf Pasture. Mecklinburg, Mecklenburg. 
Corotoman, Nomony, Nomini. 
Charlottsville, Charlottesville. Nansamond, Nansemond. 
Culpepper, t. Neapsco, Neabsco. 
Culpeper, r Culpeper. Petersburgh, Petersburg. 
Elisabeth City} Pamunkey, Pamunky. 
Elizabeth City Elizabeth. Portroyal, Port Royal. 
Frederic, Frederick. Patowmac, Potomac. 
Faquier, } Rocket's, Rocketts. 
Fauquier, Fauquier, Rappahannoc, _Rappahannock. 
Great KanhawayGreat Kanawha. Shenando,} 

Green Briar,} Shandoah, Shenandoah. 

Greenbriar, Greenbrier. South \Vest Mn. oouthwest, 

Guiandot, Guyanclotte. Shawanee, } 

Great Sandy, Big Sandy Shawanese Shawnee. 

Hard-ware, Hardware Wicocomic, Wicomico. 

Hampton road, Hampton Roads. York town, Yorktown. 

Halooing point, Y ohoganey, Y oughiogheny. 


2. Other American Geographical Names. 
Arkanzas, Arkansas. Missisippi, Mississippi 

Big Bone's, Big Bone Lick. Mohaws River, Mohawk River. 

Chickamogga, Chickamauga.. Ouisconsin, Wisconsin. 

Chick ago, Chicago. Oubache, Wabash. 

Cayahoga, - Cuyahoga Patuxen, Patuxent. 

Chelicothe, Chillicothe.' Pancore jl 

Fort Pitt, Pittsburgh. St. Louis St. Louis. 

Gulph of Mexico, Gulf of lI.Iexico. Sioto, Scioto. 

Groenland, Greenland. St. Laurence. St. Lawrence. 

Hudson's River, Hudson River. Tanissee RiVer} 

Hock Hocking Hockhocking. Cherokee " Te'nnessee. 

Lake Erie', Lake Erie. Hogohage" , 

Log's Town, Logstown. 


3· Orthograplzy of Common Words. 
A-fire, afire. Maize, corn. _ 

Arrises, arises Marle, marl. 

Bason, basin. Marten, martin. 

Buck wheat, buckwheat. Negociation, negotiation 

Banjar. banjo. Oranooton, orang-outang. 

Chesnut, chestnut. Pit-coal, coal or stone c. 

Blue gross beak, grosbeak. Pumkins, pumpkins. 

Buck's-eye, buckeye. Papaw, pawpaw. 

Beach, beech. Perroquet, parroquet. 

Clymings, cymlings. Potatoe, potato. 

Cuckow, cuckoo. Peccan. pecan. 

Cloath, cloth. Plumb, plum. 

Chuse choose. Round potatoes, sweet potatoes. 

Eye-draught, draft. Reaumur, Reaumer. 

Expence, expense. Sumack, sumac. 

Farenheit, Fahrenheit. Shew, show. 

Greenswerd, greensward. Spheroidical, spheroidal' 

Hiccory, hickory. Soree, l 
 sora.Horse-chesnut, horse chestnut. Ral-bird , 

Head-ache, headache. Sheldrach} b 1 

Ground-nuts, peanuts. Canvas back, canvass )ac (. 

Inarable, not arable. Sea-coast, sea coast. 

Ingenius, ingenious. Slate-stone, slate. 

Jasmine, jessamine. Syphon, siphon. 

Lime-stone, limestone. Tythes, tithes. 

Long potatoes, Irish potatoes. Tomatas, tomatoes. 

Mill-stone, millstone. Vallies, valleys 

Mallow, mallows. . Waggon, wagon 

Musk-melon, muskme1ol', Whip poor Will, wh ippoor will 
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The Rorer Iron Co. has commehced laying steel rails on 
its narrow-gauge railroad,leading from the Norfolk & West­
ern and Shenandoah Valley railways, at Roanoke, Va., to 
its mines at Gale, about S miles south of Roanoke, and early 
in May it will commence the shipment of brown hematite 
ores to Ironton,' Ohio, and other points where large con­
tracts for these 'excellent ores have been placed. Over I,SOO 
tons of ore are now mined and ready for shipment and min­
ing operations are being vigorously pressed in three large 
open cuts.-The officers of this company are: Ferdinand 
Rorer president, and John H. Sykes treasurer, Roanoke, Va.; 
Samuel Coit'vice-president, Hartford, Conn.;' George N. 
Gray sales agent, Ironton, Ohio; and W. A. Westcott su­
perintendent and general manager, both of mines and rail­
way, Gale, Roanoke Co., Va. , 

This company has graded about 6 miles of railway, inclu­
ding switches; purchased 300 tons of 30-lbs steel rails; pur­
chased a 3' -gauge H. K Porter & Co. saddle-tank locomo­
tive, <)! by 16 cylinder, 6 wheels, 800 tons capacity; bought 
I7 freight cars, S tons capacity, of the Ensign Mfg. Co., 
Huntington, W. Va., ; constructed ore-pockets to hold 500 
tons ;' opened its mines and piled, up ready for shipment, 
over ISOO tons of ore; constructed buildings <l;t mines, and 
paid $S,ooo for rights of way,--and yet its expenditures have 
been less than $So,ooo.-From \vhat we can learn we should 
judge that its mines and railway will be put in good working 
order and fully ready to ship regularly from 200 to '250 tons 
of ore a day, for about $50,000. This shows how cheaply 
preparations can be made in the Virginias for extensive 
mining operations, when energy and economy of manage­
ment are at the helm. Its railway will move ore from other 
mines for regular freight rates. 

The Virginia China Clay and Fire Brick Co. has been char­
tered, by the state of West Virginia, with a capital of $7S,OOO. 
This company will own, improve and operate the" Porcelain" 
property, on the line of the Shenandoah Valley RR., near 
Sherando station, Augusta county, Va.,-the kaolin beds of 
which were described by Pro( Fontaine on page 47 of No. 
39 of The Virginias. Messrs. Sweeney and Walton, of 
Wheeling, W. Va., who purchased this property a few 
monthsa-;so, have had samples from the large deposit ofkaolin • 
at Porcelain made into white ware, tested as fire-clay for 
fire-bricks, etc. The ware made from it is of a very fine 
quality, equal to the best imported, judging by the samples 
they have shown us and the testimonials of manufacturers; 
its color is very rich and clear and there is no question but 
that it wIll be eagerly sought for when put upon the markets. 
A crude brick made from it and subjected to a high heat 
alongside one of the noted Mt. Savage fire-bricks, came 
through the ordeal but little changed, while its rival was 
badly damaged. Glass pots made from, it proved better 
than any now in use. 

We learn that anumber ofprom inent Wheeling men have 
taken stock in this company. We hope it will soon have all 
its stock taken and get to work making fire-brick.-Con­
tracts have already been made for its fine china-clay at East 
Liverpool, Ohio. 

The Fayette Coal and Coke Co., Stone Cliff, Fayette co., 
W. Va., on Ches. & Ohio Ry., N. M. Jenkins, superinten­
dent, now calls the excellent Lower measures or New River 
coal that it mines "Big Bend steam coal," frpm the big bend 
of New river on which its mines and coke works are located. 
We are in receipt of samples of the superior New River 
coke made at these works.-Lenox'Smith is president and 
Russell F. Webb secretary and treasurer of this company, 
with offices at 20 Nassau st., New York. 

Am. Institute of Mining Englneers.-The programe for 
the Roanoke, Va., meeting, so far as it has been 'made out 
to this date, is as follows: 

Tuesday, June sth, 8 P. M., opening meeting, address of' 
welcome, etc., at Roanoke, Va. 

Wednesday, June 6th, excursions to Roanoke Car and 
Machine Works, Crozer Furnace, Gale, Houston and Up­
land iron mines,-places at and around Roanoke. 

Thursday, June 7th, excursion by the Norfolk & Western 
RR. to Flat-top coal field and coal mines of S. W. Va. Im­
provement Co., at Pocahontas, to iron mine of same Co., at 

• Ripplemead, and to Bertha- Zinc Works at Martin, rea~hing 
Wytheville for the night. 

Friday, June 8th, excursion to Cranberry iron mines, on 
border of N. C., by N. & W. RR. and return to Roanoke 
or Lynchburg. 

Saturday, June 9th, excursion to Norfolk by N. & W. RR. 
and inspection of harbor of that city and terminal facilities 
of N. & W. 

The Kanawha RR. Co., the one owning the railway up 
Cabin creek from Coalburg station of Ches. & Ohio Ry. 
and the Great Kanawha river; has fixed upon the following 
rates of transportation per' 2240 lbs ton of coal: 

For 4 miles or less, 15 cents; for between 4 and 5 miles, 
16 cents; for between 5 and 6 ms., 17i cts.; for between 6 
and 7 ms., 19 cts; and for between 7 and 8 ms., 20 cts.­
This includes carriage over railway and dumping into barges 
over tipple, but does not include the handling and triming 
of the barges. 

This road is c'ertain to become one of the most important 
short lines in the Great Kanawha coal basin. especially when 
extended a few miles £1.rther up Cabin creek to some beds of 
superior gas coal fourtd there, 'one of them furnishing a coal 
containing 38.97 per cent of volatile matter and but 2.93 of 
ash. 

Successful iron ore mining.-Mr. Henry Body of Clifton 
Forge, Va., one of the most industrious and successful of 
our mining men, miI\ed during the month of March, 1883: 
from the Arcadia mines 1,000 tons, from the Big Hill mines 
SOO tons and from the Clifton Forg-e mines 600 tons, or 2100 
tons in all. Of this ore he shiped to Quinnimont furnace, 
W. Va., by Richmond &' Alleghany and Chesapeake & 
Ohio railways, 600 tons from Arcadia, 300 from Big Hill and 
Soo from Clifton F orge.-It gives a good idea of the great­
ly varied character of our iron ore resources when the fact 
is stated that the three mines above mentioned are all on 
the line of the Richmond & Alleghany RR. in a north and 
south direction of 30 miles, and that they are in three dif­
ferent geological formations, Arcadia in Rogers' No. I, the 
Potsdam, Big Hill in No. VII, the Oriskany, and Clifton 
Forge in No. V, the Clinton formation. 

The Eagle 'mine, at Eagle, Fayette co., W. Va., Wm. 
Wyant proprietor,made an output of S4,874 tons of coal in 
1882; is)1oW putting out about 5,000 tons a month and its pro­
prietor hopes to mine 70,000 tons this year.-The slack from 
this mine is being converted into excellent coke, samples of 
which have been sent us for testing and analysis. . 

Tile St. Clair Co. is now putting out 50 tons of coal a day; 
it makes a good coke from the "run of the mine" coal, sam­
ples of which have been sent us for analysis and testing. 
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Beech for charcoal.-vVe find in the April No. of the J our­ smelting; it was found that the working of tl~e blast-furnace 
nal of U. S. Charcoal Iron Workers, page 102, the follow­ was more regular with the distilled coal than with that from 
ing interesting communication from Bernhard E. Fernow!' the meiler, but to obtain the same results a greater volume 

. consulting forest engineer, Slatington, Pa., on our beech tim­ of the former was necessary, which is easily explained by the 
ber for charcoal. Mr. B. has made a very valuable report difference in weight. 
on the forests of a portion of W. V~., so a statement from In conclusion, it may be interesting to know that several 
him is based on actual observations.---The editor of the jour­ thousand tons of beech charcoal are used· annually in the 
nal frop1 wh:ch we quote questions some of Mr. Fernow's distilleries of Europe, for the removal of the fusil oils, etc., as 
conclusions. it forms a most excellent filter. 

" When prospecting through West Virginia last fall, the 
writer found that the beech (Fagus .ferrugillea) formed no Geographical Notes. 
inconsiderable portion of the woodlands; and that there, as The origin of the name "New River," the upper Kana­
in other localities, thi~ tree is ,considered of inferior value,' wha, is involved in much obscurity. Last November (1882
and is hardly used even for fuel. This was the more aston­ Vol. p. 176), we published a letter from Maj. T. L. Broun of 
ishing, as in Germany the same beech vies among the forest Charleston; W. Va:, claiming that it was named IlNew river" 
trees for the second place in ~tility and value, th~ oak of by surveyor Peter Fontaine, in 1752, as it is put down on a 
course taking the first and the pine (Scotch) ranking about map of that date made by him. Now we have a letter from 
even in significance with the beech. In fuel value the latter Capt. C. R. Boyd, of Wytheville, Va., stating that Hon. Da­
is considered second only to the oak, and for special uses, as vid- McComas of Kanawha, an eminent Virginia judge many
mining timber, for wagon-stock, fot wooden ware (especially years ago, said "that jVew river \Vas a mere translation of 
odorless bU,tter tubs) and for many other manu£'lctures it is the Shawnee term liallawha, which means New water, as 
second to none. - Minnehaha in an allied dialect means Laughing water."­

As it will become necessary in time in this country too, to Capt. Boyd suggests that Judge McComas derived his in­
study the capabilities of each tree species for different pur­ formation from the elder Gov. Floyd who derived it from 
poses, in order to decide upon the choice of those species, the Indians themselves. Our antiquarian friend, Dr. J. P. 
from the many, which will best repay the planter or best Sllit Hale, of Charleston, VV. ya., who has been investigating this 
his purposes, the following notes on the beech as a charcoal question very diligently, claims that it \vas named "the New 
producer, published in a recent German forestry journal, river," long before Fontaine's time, by Abram Wood, who 
will be acceptable. discovered it by crossing the Blue Ridge at what is now 

As the construction and use of Mathieu's retorts, in con­ known, from him, as VVood's gap and coming down Little 
nection with iron ~vorks, seem to find favor and the interest river of Montgomery county to it. To substantiate his po­
of charcoal iron-workers is thus drawn into the line of chem­ ~ition Dr. Hale cites old maps on which it is called "\Voods 
ical works, it may be of interest briefly to describe the retorts river". after Abram Wood, and claims that the common 
in use for ten years at Frederickshutte in Hesse, for the pur­ statement that the word" Kanawha" means "the river of the 
pose of making wood vinegar: the charcoal resulting from woods" is a mere jump at a conclusion by some one that saw 
the process being used in the furnace.. it named \Noods river on an old map. Atkinson in his his­

The retorts are simply boiler-like ir:on cylinders three feet tory of Kanawha county, p, I I, says: "In the Indian dia­
in diameter and nine feet long, horizontally placed in ovens lect 'Kenhawa~ signifies 'River of the \Voods." 
like common flue-boilers. In front'is the door for charging, vVe will merely add, now, that on Herrman's map of Vir­
at'the back the opening for the gases to escape into the con- _ ginia, 1670, no west\\·ard flowing rivers are given, but the 
denser. Each cylincler contains a basket macle of iron bars, statement is made on it that beyond the "mighty High and 
for the purpose of quickly withdrawing the charcoal into an _ great .Mountains trenching N. E. and S. \V.," the Indians 
iron box, which, to effect gradual cooling, is covered with a report a very great river called the "Black lVIincquaas River;"J 

lid wade air-tight by the use of clay. - There are 24 retorts Collet's map of North Carolina, 1774, has it "New River ;" 

in use, which produce yearly at least 1,200 tons of beech Jefferson's map, made in 1787. to accompany his Notes on 

charcoal. The wood used is made three feet long, and all Virginia, has only the name ('Great Kanhaway" on this riv­

dimensions, even stocks and roots are used-the latter give er; Samuel Lewis' map. of Virginia, I7Y4, has it "Great Ka­

the same quantity of distillates, but require longer time for nawha River" (the approved present spelling of that name). 

charing than the ordinary cord-wood. Each retort is charged There are numerous sources from which additional informa­

with about one-half cord of split wood. Duration of process, tion concerning the origin of this name may be obtained, 

18 to 20 hours, (formerly 12 to 14 hours, with less favorable and we hope to have some of it for publication. 

results.) Temperature about 2500 C, (4820 F.) The cool­

ing requires five hours. Each two retorts have one fire­ Silve;> Coin has been put in a vault of the U. S. sub-treas­

pl~lce; coal, saw -dust saturated with tar, alld also the gases ury in New York, says a paper of that city, until 846 tons­

resulting from the process, which cannot be condensed, are $22,000,000 in dollars and $32,668,000 in smaller coin-are 

llsed for firing. lying idle there; and then that paper proreeds to comment 


One cord of beech-wood wei~hed 4,092 pounds, and on what it calls the folly of coining more silver.-The "folly" 
yielded, in the average, 06 pounds of good charcoal, or 23.6 lies in the fact that this coin is not sent to interior points, 
per cent in wei~ht, the small braize not included. And since where it can be put in circulation; for be it Imo,ull tlzat there 
one bushel, (of 2,748 cubic inches) of coal weighed 20.38 • IS in all the thrivmg and rapidly developing parts of Virgin­
pounds, one cord yielded 47.3<) bushels. In the coalings in ia and vVest Virginia-and presumably. in other similarly 
meilers the average result obtained in the saine district, and conditioned parts of the South-a deartlt C?! all-kinds if 
with the same wood, was 4 1.3 bushels per cord, or 1,094 silver coin. The business operations of this section are 

. pounds, which brings the weight of the bushel to 26.5 pounds, seriously interfer.ed with by the inability of the banks to sup­
(braize included.) These comparativ~ results, extending ply exactly this kind of money. Our negro laborers-the 
over a number of years, confirm that the specific weight of very best in the world fc.>r mining, railway construction, and 
charcoal made in 'retorts is very much below that made in all coarse and heavy manufacturing operations-prefer it in 
meilers, whilst the yield in volume is in favor of the retort. all cases. Nothing promotes thrift and economy more than 

The charcoal made of beech is a superior fuel for iron- "an abundance of silver coin in circulation. 

http:interfer.ed
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The Spelling reform that we advocate, and that we intend 
to practice in the pu?licati~n of TIle Virf{illiq-s, is one. !hat 
aims at the restoratIOn of words to their Simple ongmal 
forms, omiting redundant and entirely useless letters that 
have sneaked··into use, especially in the addition of gram­
matical and other suffixes. 

In this number, for example. the following words will be 
spelled in accordance with I he above winciple, and 110t as 
they are now generally printed, although a large number of 
other words, precisely like t/zem, are printed in the same way. 
To present more clearly our view of the right method we 
will here separate the basal or root words from the added 
suffixes, and will ask the reader to divest himself of preju­
dices, that from use have become his ideas, and see if he can 
find any reason why the omited letter-; ought to be replaced. 
They do not belong to either the root-word or to the added 
suffix; nor have they anything to do with the pronunciation 
of the word ,-they are simply interloping nuisances that, by 
the dictates of common sense and a good usage of Ollr lan­
guage, ought to be droped. 

The changed words are :-omit-ing, omit-ed, drop-ed, 
occur-ence. spot-ed, metal-ic, imbed-ed, get-ers, occur-ing, 
interbed-ed, bed-ed, red-ish, outcrop-ing, permit-ed, argil­
aceous, etc. 

McCreath's Report of Virginia Minerals is so replete 
with analyses of the ores, coals, etc., of Southwest Virginia, 
and with iron manufacturing notes, we have not deemed it 
necessary to furnish such information in this number, taking 
it for granted that his extremely valuable report will be giv­
en to each member of the Institute of Mining Engineers at­
tending the Roanoke meeting. 
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The Coke Controversy that originated in a friendly dis­
cussion of the comparative merits of New River, W. Va., 
and Connellsville, Pa., cokes between the "Keystone Couri­
er" and "The Virginias" ,and was continued in the "Courier" 
by Mining Engineer John Fulton of the Cambria Co., inan 
article that provoked a somewhat sharp criticism from Cu­
rator of Metallurgy Fred P. Dewey, of the National Muse­
um, has taken a rather unpleasant and somewhat personal 
turn in a rejoinder from Mr. Fulton in the "Courier", which 
we reproduce on page 70, and which has in turn called forth 
a letter from Prof. Dewey, which appears on page 84. 

We regret that our friends have let their coke get too hot. 
We desire to have this question of the physical structure of 
coke, in so far as it affects the character of that fuel for met­
allurgical purposes, fully and fairly discussed, that the users 
of coke may know whether there is any value in it; there­
fore we requested Prof. Dewey, who occupies the high posi­
tion of Curator of Metallurgy in the National Museum,where 
he has all needed appliances for such investigations, to make 
this matter the subject ofstudy, in the general interest of sci­
ence and of our metal-workers, having the utmost confi­
dence in his skill and integrity in this important matter. He 
has gone systematically and thoroughly to work, collecting 
cokes for experimental tests from all parts of the country, 
and not in the interest of any particular coke or' coke re­
gion.-Let. us have a peaceable discussion, gentlemen, a 
battle of stubborn facts based on experiment and observa­
tion. 

Two new furnaces have this month gone into blast in Vir­
ginia, the great Victoria, of the Va. Iron & Steel Association, 
at Goshen, on Ches. & Ohio Ry., the first of the month, 
and that is now making regularly over 100 tons a day, and 
the large Crozer, of the Crozer Iron & Steel Co., at Roanoke, 
on Shen. Val. and N. & W., the last of the month.-It is 
very gratifying to record the going into blast of such furna­
ces in Virginia while so many elsewhere are going out of 
blast.-There is food for thought in such a fact. 

The Woodland Fire Brick Co., of Woodland, Clearfield 
county, Pa , one that advertises in The Virginias, has favor­
ed us with a bound copy of its well gotten up and practical­
ly illustrated catalogue of fire bricks for coke ovens, lime 
kilns, rolling mills, heating furnaces, steel purposes, mallea­
ble iron works, blast furnaces, etc. This work is full of val­
uable information for all users of fire brick. Elsewhere we 
publish analyses of the fire clays used by this company. 

Len-nik-bi is the name of the tUlip-poplar (Liriodendron 
tulipifera) in the language of the tribe of Indians known as 
Delawares, states Dr. P. K. Rogers, formerly a professor in 
William and Mary College, Va.. in a thesis on that tree. ­
That would be a good name to give to some railway station, 
one near which this m.lgnificent tree is found in abundance, 
in place of repeating foreign or domestic names that have no 
local significance. The Delawares at one time occupied 
Virginia territory. 

No. 5 -N. &-' W. RR. : New River to Bristol. 
Miles from Feet above 

Stations. County and State. Roanoke. Tide. 

Xew Hiver ..........Pulaslrl, Va.......... 44.5........1,760.0 

Duhlin......... ......... ............ 51.0.........2,0:>1.2

l\lartin.......... .... .. .......... 58.5......... 1,90ti.6 

l\lax l\leadows ...... \Vythe ............ 71.0 .........2,015.5 

\VythcviUe ...... ..... " .......... 79.0......... 2,230.4 

Crockett.:.. ......... " .......... 86.;j ................ 

Rural Itetreat ..... .. .......... 92.0.........2,502.9 

:1\larlon..............Sm~th ............106.5 ........2,12:t5 

S;)vell-mile :Ford ........... lla.5 .........1,976.2

Glade Spring....... Washington" ..........12'2.5.........2,075.6 

Elllory........ ...... ............126.5 .........2,084.2
II ' 

.Ahin~don...... ....... ............135.7 .........2,0.,)0.8 
Goodson-Bristol. • . • .. Va.Tenn 150.5 .•.•••••. 1,676.5 
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President R. W. Hunt and 
Secretary T. M. Drown, under 
date of May 12, 1883, have is­
sued the following Program 
of the Summer Meeting of the 
American Institute of Min­
ing Engineers, to be held in 
Virginia, begining in Roa­
nuke, Monday evening, June 
4th, J883. 

Monda)', june' 4th.-The 
Opening Session will be held 
in Roanoke, on Monda~ ev­
ening at 8 o'clock. Ad,dress 
of Welcome will be made by 
Mr Lucien H. Cocke, Mayor 

American Institute of l\iining Engineers. 

The Roanoke, Virginia, Meeting, June, 1883. 

Secretary of the Institute, as 
soon as possible, oftheir inten­
tion to be at the meeting. It 
i.; also desired that members 
will infurm the Secretary what 
route, day, and train they 
will take, as additional rail~ 

road facilities may be obtained 
where there is a large party 
traveling together. 

The train l~aving New York 
at 8 o'clock PM.• daily, h,·s · 

oO""""""Q ,.,.. a through sleeping car to Roa-
SHENANDOAH VALLEY, noke, arriving at 4.25 P. M. 
NORFOLK.!:"WESTERN 

EASTTENN.\.\.& GA .R.R. next day. Members -are ad­
=====:;;;;;;;':;;;~~==:ii;.:ii::::=ii;:;;;;~~======;o;r.;;;;;;/.I vised to secure sleeping-car 

of Roanoke. Reading and discussion of papers. 
Tuesday, june 5tlt.-Visit to Lynchburg by special train 

on the Norfolk & Western Railroad, On arrival at Lynch-
burg, a train, kindly provided by the Richmond & Allegha­
ny Railroad, will take the party to the iron mines on the 
Jallles river at Riverville, and, if time allows, also to Staple-
ton. In the evening there will be a dinnet: and reception 

given by the citizens of Lynchburg. Return to Roanoke 

in the evening. 
Wed1lesda 1', 'wze 6th.-Local excursions around Roa­"..l' J' 

noke, visiting the Crozer Furnace, Upland and Houston 
mines, Rorer Iron Company's mines and the Roanoke Ma­
chine Works. Evenine- ~ession.

<J 

Thursday, june 7th.-Excurslon to Pocahontas (Flat-Top 
Coal Fields), and the Southwest Virginia Improvement Co's 
coal mines and coke ovens. Returning, the Ripplemead 
mines and Bertha Zinc Works wi,II be visited. The night 
will be spent at \Vytheville. 

.F'ri¢ay, june 8th -Excursion to'the Cranberry magnetic 
iron ore mines in North Carolina, returning to Roanoke in 
the evening. 

Those wishing to visit the Cripple creek ore region can do 
so by remaining after the close of the meeting, the Norfolk 
and Western Railroad having kindly extended the courte· 
sies of the road for this purpose. 

The Shenandoah Valley and the Norfolk & Western 
railroads have generously offered free transportation to mem­
bers and the ladies of their families over their lines to and 
from Roanoke, and also for the excursions of the meeting. 
Members can obtain passes for transportation from the Sec­
retary of the Institute. Negotiations are in progress for re ­
duced rates to Hagerstown, Md., the northern terminus of 
the Shenandoah Valley Railroad, and members will be duly 
inforil led if reduced rates are obtained. It is necessary'th(lt 
the Local Committee or Arrangements in Roanoke should 
know promptly how many rrembers will attend the meeting 
and the number of ladies who will be in the party. i\Iem­
bers are therefore urgently requested to give notice to the 

berth~ early. It is suggested that the journey may be very 
pleasantly broken by stopping over Sunday, either coming 
or going, at Luray or the Natural Bridge, where good 'hotel 
accommodations will be found. 

Any addit ional information whi,ch members may desi:-e 
with regarJ to trains, etc., will b~ furnished by the Secretary 
of the Institute or by tre ~ecretary of the Local Committee 
at Roanok,'. Time rabIes of the excursions will be given in 
the program of t'le Local Committee 

Local Committee ofArrangements.-In Roanoke-J. H. 
Bramwe11 , Ch . J H S k - c: D F '_ aIrman; . . yes,. ecretary. r. . ...c;or­
rell, Frank Maddock, Maj. Andrew Lewis, J. Allan Watts. 
In I.ynchburg.-Capt. C. M. Blackford, Chairman; John 
H FI d ('~eo. M. J P.. W. B R b 0 t T B .00 ones, J Otey, . er son,• . 
Deane, C. W. Button, T. D. I Javi.;, H. Grey Latham, Alex. 
McDonald L. S. Marye, john Stevenson, jr. 

The .first meeting of the Ameri~an Institute in Virginia 
was held at Staunton,_beginning May 30th, 1881 ; ~xcur­
~ions were then made to mines, furnaces, and other objects 
of interest, 011 the lines of the Chesapeake & Ohio, the Shen­
anduah Valley and the Richmond and Alleghany railways, 
giving to the members of the Institute son1e idea of the min-. 
eral wealth, the manufacturing industries, and the general 
character of the central portions of Virginia and West Vir­
ginia; the portions where, up to that time, the largest de­
velopments in mining and manufacturing had taken place. 
All the members of the Institute that attended that meeting 
expressed themselves as greatly delighted with and interested 

'in what they had seen; but the Virginians insisted that but 
a small portion of the vast mineral and other wealth of these 
states, much of it undeveloped, had been inspected-espe­
cially as they had not visited its southwestern section,-and 
urged that :;mother summer meeting should be held at an 
early day, in that part of these states. In response to that 
request, cordially repeated at each subsequent meeting oft'le 
Institute, the hospitalities of the citiz~ns and corporations 0f 
Virginia, as expressed in the preceding program, h3ve again 
been accepted, and the summer meeting of this year, 1883, 
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will begin Monday. June 4th, at Roanok~, a town'that in the 
two years since the previous Virgini~ meeting ~a? grown 
from an almost unknown railway station to a thrIv10g cen­
tre of industry and to the dimensions of an inland city. 

We again welcome this distinguished body of trained and 
skilled workers; o( pioneers of development and progress, 
to an inspection of the resource.;, of the gr~wth, and of the 
possibilities of the Piedmont, t~e Blue RIdge, the. G.r~at 
Valley and the Apalachian portIOns of Southwest Vlfg1O~a. 
-In our l\[arch number we promised "tlzat tlze Second Vu­
ginia meeting sbould be an improve,?zent on the First." And 
why not? Virginia has never tired 10 th~ race for excellence 
in any field that she has ever entered. She has unbounded 
resources to develop anp, with the good hel.p .of those that 

_ are castino- in their lot with her, these are be10g made known 
and devel~ped in ways worth.y ofcOI:si~eration a~d attention. 
This is the better feast to whIch we 10Vlte our fnends. We 
hope our pr mise will be .fully kept, ~o fully that t";'o years 
hence they will come agam to find still more that wIll mter­
est. instruct and profit , 

Pursuing our usual pla'~ o~ ~urnishing cond.en?e~ informa­
tion about th ~ states of Virgima and West VIrgml~ at ~uch 
times and in such ways as it may be need-;>d, we WIll bnefly 
call attention to the various obJ cts of interest that will be 
presented to the Mining Engineers and t.heir friends in f?l­
lowin cy out the above program. That thiS may be dt'lne m· 
tellig~tly, we furnish this "Hol,iday Number of Tlze Virgin­
£as" with the following illustratlOns: 

r. On page 66, a Map of the Shenandoah Valley and 
Norfolk & Western Railways (of which members 0'£ the In· 
stitute are the especial guests on this occasion). shOwing the 
relations of these great roads to the railway systr'm of the co.un­
try, and the general location of Roanoke and other po1Ots 
embraced in the t-xcursions. 

2. Opposite page 68, a Topogr~ph~c~l Map of Sou.thwest 
Virginia, and a. portion of. \-y est V Irgml.a! scale 8 nU.les to 
one inch, showmgalllocaht1es 10 be VIsIted, and their wr­
roundings. . . 

3. Opposite page 74. three Geological SectIOns, from. the 
Virginia Surveys by Prof. Wm. B. Rogers,-selected fr.om 
the eighty that will illustrate the new Rogers'. Geologlc.al 
Map of the Virginias, edited by Jed. HotchkiSS, now 10 
course of' puhlication.--These sections cross I he B~ue 
'Ridge, the Valley and Apalachia, at rig~t angles, and ~we 
a correct idea of the structure of tJ:1e region under exam1Oa­
tion -And also a measured section of the Coal Beds of the 
Great Kanawha (including New River) Coal Basin. 

4. Opposite page 80, a :e~r<?duction. of the T.en.th Census 
Forestry Map of West VIrgmia (~y kmd per.mlsswn. of the 
Superintendent of Census), addmg the raIlway hnes by 
which the magnificent forests of that state are reached. 

Excursion to Lynchburg, June 5th. 

No. 1.-N & U'-: RR. : Roa1loke to Lynchburg. 
:\Iiles from :Feet above 

Rtations. County and state. Hoanoke. Tide. 

Hoanoke. ~....••.Roanoke, Va......... 0.00 •••••.•.•. 912.8 

Glsh.... ...... ....... " .. ........ 2.75.......... !llO.O 

Bonsllck .•......•.•.Botetourt, .. •••. .... 6.25 ..........983.8 

Blue Hidge......... " .......... 11.50:.......1,28.3.7 


Buford .............Bedford, .......... 16.5'.1........1,002.4 

Thaxton.... ........ .. .. .. ...... 23.50........ !)49.8 

Liberty ........... . .• •....... 29.00........ 917.0 

Lo'vry .............. . .. ........ 34.50........ 77R.8 


Goode ......•....... .. ........ 3i.OJ........ 715.6 

Forest ............ .. .. • ....... 3;1.00........ 86.3.0 

ClIlY .. · ........... .. .......... 35.75........ g.j1.0 

Lynchburg .........Campbell. " ....... 39.7,') .. .... 515.8 


. Leavino- Roanoke for Lynchburg, by the Norfolk & 
Western RR., attention is first attracted to the numerous and 

extensive shops of the Roanoke Machine Co., seen on the 
left· and next on the same side, by the new Crozer furnace, 
that was put i~ blast, for the first !ime, Monday e,:,ening, 
May 29, 1883.-Tinker creek, that rIses about 10 n:t1es to 
the north in the mountains west of The Valley, IS next 
crossed s~me 2 miles above its mouth in Roanoke river. 
The ro~d continues up the Lower Silurian (Nos. II and III), 
valley of Glade creek of Tin~er, pas~ing Gis~ and B?nsack 
stations, to its head at Blue RIdge Spnngs statIOn, havmg the 
Archaean Blue Ridge on the right-the Potsdam. (~o. I) 
showing but little between the Archaean and the Silunan­
and the Upper Silurian (IV) Mills mountain on the left. 
Weaver Knob is a prominent Blue Ridge point southeast of 
Bonsack; No. I of our sections begins with that knob and 
extends northw>- st; the counties of Roanoke and Bo.tetourt 
corner on it. The Woolen factory on the left, just before 
reaching Bonsack, is a prosperous establishment; Coyner 
Springs, on same side, just beyond, are a pleasant summer 
resort, having several kinds of mineral waters. Near Bonsack, 
on the left, appears, succeeding to Mills mountai~, t.he western 
Blue Ridge, here a lofty Potsdam (No. I) antIclinal, flank­
ed on the east by the great stratified iron ore beds of the 
Upland Claire, St. Clair, and other mines, and on the west 
by thos~ of the Houston and other mines. Blue Ri~ge 
Springs are an attractive summer reso~t, as even. a pass10g 
glance will show.. Just beyong the spnngs the r~Ilway reach­
es the summit of Buford gap, a very low pass m the Blue 
Ridge, one that the Cherokee Indians lot;g held as the 
northeastern gate to their country, (for theIr home was the 
Great Vallt·y from here southwest); Gen Hu~ter held this 
pass for a night on his retreat from Ly~chburg m 1864: Near 
here, on the left. the railway of the EdIth Iron Co. to Its Up­
land mines (now worked ?y. the Cr~zer Co.) branches ~ff; 
and just over the summIt IS IronvIlle statIOn from whIch 
large quantities ~f ore, from min~s on t~e left, have been 
shiped. The raIlway he~e runs. m the hmest~:me of a Low­
er Silurian (No. II) synclme, '~Ith the .stratlfie~ Potsdam 
iron ores outcroping on each Side. ThIS outlymg Lower 
Silurian area continues to beyond Buford. Porter moun­
tain prolongs the Eastern or Archaean .Blue Ridge, on the 
rio-ht but that soon dips out and the raIlway near fhaxton 
c~ss~s the axis of that ridge, but the ridge itself has ~isap­
peared, bu' it soon reappears on the left, to the nor~h, m the 
great salient of the Peaks of Ott. r, two bold e.ruptIve syen­
itic points, the north, or Flat-Top 4.013 ft. hIgh, and the 
south, or Round -Top, 3,888, by Coast Survey.measurements. 
Apple Orchard m.ountain, the most N. E ..of the. Peaks of 
Otter, is 4,258 ft. hIgh. ' 

At Buford gap the county of Bedford and Pied~ont Vir­
ginia are entered. The p~ssing traveler ~annot faIl to be 
impressed !Jy t~e gr~at vanety. and attractIve b;aut~ of the 
relief forms of thiS mountam-valley-and-plam PIedmont 
country' its red soils, many of them very fertile, largely the 
result of the decay of Homblendic rocks, are objects of in­
terest. It is the misfortune of this cQunty that it is' one of 
the great tobacco producing' ones, consequently its wonder­
ful range of adaptation to almost every kind of grain and 
fruit crops of a mid-temperate region has not been impr~v­
ed.-In traversing this region there is a ~ood o~~ortumty 
for observing how much and how deeply ItS gramtlc rocks 
are decayed, hlaking it easy to secure a soil of any desired 
depth. 

From Buford gap to near Liberty the dra.inage is i~to 
Goose creek, and from Liberty to near Forest mto Otter flV­

er both tributaries of Roanoke (Staunton) river; the rail­
w~y crosses the deeply eroded valley of Little and then of 
Big Otter beyond Liberty. ._. 

Liberty is the county town of Bedford county, whIch dates 
from 1753; its population in 1880 was 2,191; that of the 
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county 3',205 of which only Il2 were of foreign origin.- At Upland mines a good opportunity is afforded for see~ 
The views of the Blue Ridge and its spurs and outliers are ing the great thickness and regularly stratified condition of 
very fine from this town. the No. I or Potsdam limonite ores of Virginia; a condition 

From near Forest the railway follows the waters of Black- of things that will also be seen at Gale mines of Rorer Iron 
water creek to Lynchburg. giving many opportunities for Co., later· in the day, and that can also be seen at the Stark­
seeing the stratification of the Archaean rocks and the deep ey mine, some two miles further to the southwest, at the Bott 
erosions that have been made into them.-Rogers considered mine still further on, beyond Salem, in the -continuation of 
these rocks Laurentian from Liberty to Forest, and Huroni- the same Western Blue Ridge range, and so on to the south­
an in the vicinity of Lynchburg. west to Tennessee.-These vast beds of iron ore are, as any 

Lynchburg on the James, 147 miles by Richmond & Alle- one can see, as regularly stratified as are the rocks that ac­
ghany RR. from tide water at Richmond, is one of the most company them. As stated before, the Upland mines are on 
thriving trading and manufacturing towns in Virginia; its the eastward slope of a wasted Potsdam anticline; the spec­
population in 1880 was 15,959, of which 7,485 were whites and ular ores of this formation underlying the limonites may be 
8,476 negroes; of these only 398 were of foreign birth; it is seen here. 
ranked 4th among the cities of the state in population.-To- No. 3.-5. V. RR.: Roanoke to .Flousto.n. 
bacco is Lynchburg's .staple for trade and manufacture, the Miles from Feet above 
yearly transactions in "the weed" amounting to millions of _stnti~n..:-~ County and state. Ho:.~ke. Tide. 

dollars. It has great advantages of location for iron and Roanoke ...........Roanolw. Va............ 0.0.......... 907 
other manufactures, being at the intersection of three far- Tink-er Creek ...... " ........... 2.8 .... · ..... 966. 
reaching railways and near many kinds of raw materials. It Cloverdale ..........Botetonrt, " ... , ....... 7.1:. ........1,12.') 

. k Troutville.......... ., ." ...........11.4 ..........1,396

has a biast fiurnace an d some prosperous Iron-wor s. The Houston...... ...... _" ..........14.7 ..........1,3-18 


exhibit of minerals from its vicinity is a very suggestive and Returning to Roanoke the visit to Houston mines is by
attractive one.-It is not necessary to say that its pe<?ple are 
hospitable; the members of the Institute will find that out. the Shenandoah Valley RR., passing the stations above 

named. The railway goes up Tinker creek of the Roanoke, 
No. 2.-R. & A. RR.: Lyncllburg to Rt'verville. and its branches, to the \vater-shed of the Roanoke and 

Miles from Feet ahove J ames rivers, crossing the divide between Troutville and 
stations. county and Statc. Lynchburg. Tide. H .---__ _________ ____ ---~ ouston, Ft. LeWIS mountain and its northeast extension, 

Lynchbnrg ..........Camphell, Va........... 0.00.......... 5~;t5 Brushy ridge, are prominent objects to the west, on the left 
Joshua Falls........ .. ..........10.75 .......... 455.0 (See structure of this range on Section No.2), and still more 
Galtville ............Amhcrst, " ..........1!l.75..........455.0 'k" h d h d r: l' . K b . 

Stapleton.... ....... .. ........ 15.8.3 .......... 4-17.0 stn mg IS t e etac e lortress- Ike Ttnker no, OppOSIte 

Wallwr Ford....... " .......... 20.S:i ......... 431.0 . Cloverdale, sometimes called Dead-man mountain from its 

UivcrvilIe.... .... .. .. ........23.5') .....·.....423.0 fancied resemblance to a gigantic corpse covered by a wind-


The run down 'the James, over the Richmond & Allegha- ing sheet. Tinker knob, as Section No.2 shows, is an un­
ny RR. presents many features of interest. The Huronian_ dulated mass'of No. IV (Medina sandstone), resting on No. 
rocks-schists, slates, granites, etc.-are well displayed in III (Utica and Hudson slates)., On the right, from Roanoke 
the bluffy banks of the James; the vast wasted water-power to Cloverdale, is same Mills mountain that was seen on the 
of that river is forcibly seen at the old canal dams; the wide left in going to Upland. 
belt of iron ores and limestones, that has been partially de- After passing Cloverdale-just beyond which, on the left, 
veloped, is a most interesting feature of the northeast-south- is the site of the old Cloverdale furnace, built about 1830 and 
west trending portion of the valley of the James, that along abandoned about 1849, the Fort Lewis mountain chain termi­
the common border of Piedmont and Midland Virginia. The nates abruptly, in Tinker mountain, and The Valley broadens 
developments that have been made in the hill near Walk- to 15 .miles, bounded by the Western or Potsdam Blue Ridge 
er Ford station, on Boteler's land, by a drift, indicate the ex- on the east and by the North mountain range (here called 
istance there of a large quantity of high grade magnetic ore, Price, Caldwell and Crawford) on the west; most of this 
that by analysis of John S. Kennedy yields 58.14 metalic lovely expanse is embraced in Botetourt county.-The great 
iron, 10.38 silica, 0.155 sulphur and 0.018 phosphorus.-The Rich-patch chain-the one in which are the Clifton Forge, 
ores near Stapleton, Riverville and Greenway have been ex- Low·Moor, Callie, Wilton, Roaring Run, Grace, and other 
tensively mined. The paper of Dr. Persifor Frazer on the iron mines, some of them visited at the previous Virginia 
"Iron Ores of the Middle James River," read at the Staun- meeting-is seen far to the northwest, towering above the 
ton, Va. meeting of the Institute, that, with revisions, has re- North mountain range. 
c~ntl~ appeared in the Transactions, is a ,:,aluable contri~u- The Houston mines are, as before stated, in the westward 
hon to our kno~Iedge of these .ore deposIts.-D:. F. claIms • slope of the same Potsdam anticline that has Upland in its 
that the ore-beanng rocks o.f t~IS belt are H u~oman, and of e<lstern slope. Here can be seen to great advantage the 
the same age as thos~ of MlchIS'an, that con!am th~ famous wonderful decay of the ferriferous shales and slates of forma­
M.a~quette ores. T~Is pape~ gIve~ the details of res~tlts of tion No. I, characteristic of this are belt in many places along 
mu;mg on the.or~ vems o~ thIS regIOn at numerous pomts.- the Blue Ridge. The clays resulting from this decay have 
ThIs,Paper co?tams over elgh~y analyses of samples from sev- rolled, crept and slid, as tenacious sheets, down the slope of 
en dIferent mme~ ?f thIS regIOn; the averages of ~~l these the anticline carrying along the included ores, and involving 
are, 48.69 metaltc Iron, 0.07 phosphorus and 23.98 SIlIca. them in-their curiously contorted folds. The manganiferous 

Excursions around Roanoke,June 6th. beds of this formation are here largely developed, their pro-
The visit to Crozer furnace and Upland iron ore mines duct being well suited for spiegel, for which the ores of this 

will be over the Norfolk & Western RR. as far as Blue Ridge mine are sent to the Cambria, Pa., works. The limonites 
Springs, as described above. . of this mine are used in Crozer furnace. 
~ozer furnace is worthy of a close inspection as Messrs. In the long North mountain range that appears across the 

Witherow & Gordon, the well and widely known blast furnace Valley, to the north, from Houston, are very remarkable beds 
engineers of Pittsburg, Pa., contractors for its construction, of iron ore, of high grade, in the top portion of fE>rnmtion No. 
have introduced into it a number of new features designed III, the Hudson River slates. These stratified beds have 
to promote economy and efficiency of production. (Continued on page 81.) 
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Coal and Coke Traffic ~f Ches.·& Ohio Ry., April, 1883. 
General Manager C. W. Smith sends 'The Virginias the 

following statement of the total output and distribution of 
coal and coke received from mines on line of C. & O. Ry., 
(including fuel on Lexington division) during April, 1883, 
and April, 1882, in tons of 2000 lbs., compiled by fuel agent 
C. M. Gibson: 

Kind. 1883. 1882. Increase. Decrease. 

Cannel ................ 538 1,467 

Gas ................... 38,369 25,388 12,981 

Splint and block •.•••• 11,355 8,IBg 166 

New River, &c ....... 38,965 31,879 7,086 

Coke.................. 9,142 8,106 1,036 


Totals ............ 95,369 75,029 21,26g 


This shows a net gain of 20,340 tons, or over 27 per cent, 
in April, 1883 over same month of 1882.-A reference to 
page 61 shows that the gain in March was about II per cent; 
so that for April is more than twice as much; indicating a 
rapidly increasing coal and coke traffic. The gain over 
March, 1883, was mainly in Kanawha gas coals. 

The distribution of the above was as follows: 
1883' 1882. 

t. To C. & O. Co. for it" own use... ........ ...... 26,395 12,880 

2. To Huntington, for West via Ohio river.......... 3,358 4,340 
3 On Elizabethtown, Lexington & Big Sandy RR... 3,603 3,548 
4. On Che.;. & Ohio Ry., excepting Richmond.... 17,1<.2 12,396 
5 To Rich'1lOnd & Alleghany RR. at Clifton ~·orge. 2,204 2,167 
6. To Valley RR. <,fBaltimore & Ohio at Staunton. 
7. To Shenandoah Valley RR. at Waynesboro..... 31 P93 

8, To Va. Midland Ry. t At Charlotte~ville ....... 6,638 1,II9
f At Gordonsville ......... . 


9. To Richmond,Fredericksb'g & Potomac RR June 159 1,235 
10. To Richmond for consumption. including tugs, &c 8,900 10,730 
11. To James River wharves for shipment.... .... .... 5.833 25,FI 

12 To Newport News t Consump'n includ'g tugs &c, 40 7
I For shipment ............... 20.739 


Totals... .... ... ... ..... 95.369 75,029 

The striking features of this distribution are those of sev­
eral months past; a large increase for C. & O. use, for con­
sumption on the line of that railway, and for shipment at 
Newport News. 

The following table presents the progressive traffic from 
January I to April 30. inclusive, for 1883 and 1882. 

Kind. 1883. 
-- ­

18~2. Increase. Decrea<;e. 

Cannel ............. .... 8,802 
G:ls ..................... 1I9,503 
Sp!int and block ......... 37,486 
New River, &c.... ..... 143,287 
Coke.......... ......... 40,610 

7,776 

9<,5!7 
51 ,081 

lIl,214 
34,074 

1,026 
26 986 

32,073 
6,536 

14,495 

Totals ••••••: .•••• 349,688 297,562 66,621 14,495 

The net gain in the traffic of 1883 over that of 1882, up to 
May I, appears from the above to be 52,126 tons, or over 18 
per cent, against one of 14 per cent noted in our last, (page 
61). While all the kinds of mineral fuel, except splint and 
block coals, share in the gain, the large percentages are in 
Kanawha gas and New River steam and coking coals. 

The increased gains of the four months of 1883 that have 
passed, indicate that the coal and coke traffic of the Chesa­
peake & Ohio will this year reach not less than one and a 
half million tons. 

Lumber Traffic of Chesapeake & Ohio RR. for Three 
Years.-Mr. William L. Rawson, lumber agent of Chesa­
peake & Ohio Ry., has kindly furnished 'The Vt'rgillias the 
statistics of the lumber traffic of that road - in car-loads of 
10 tons (2000 lbs.)-for the years 1880, 1881 and 1882 ; only 

counting the lumber from which revenue was obtained. From 
these data the following facts are derived: 

Destination. 1880. 1881. 1882. 

Newport News ••••...•••• 1,238 
James R. wharves ........ . 2,727 3,141 3,50 9 
Richmond .•••.........•.. 720 1,173 1,354 
Gordonsville ~.. .•..... 21 3 320Charlottesville f ......... . 925 
Staunton .............••.. 262 346 301 
Huntington ............ . 436 1,045 1,554 
All other point<;. . . . . . .. .. 1,635 2,334 2,794 

5,993 8,359 11,675 

The Newport News and James River wharves lumber is 
for coastwise and foreign trade, that to Gordonsville and 
Charlottesville includes shipments north and south by Vir­
ginia Midland Ry., that to Staunton shipments north and 
east by Baltimore & Ohio RR., and that to Huntington 
shipments west by E., L. & B.-S. RR. and by Ohio river. 

Thc traffic of 188 I was over 39 per cent more than that of 
188o; and that of 1882 was very nearly 40 per cent more 
than that of 1881, and more than 95 per cent gain on that 
of 1880, 

The following table presents the car-loads of this traffic for 
each quarter of the three years here report~d. 

1880. 1881. 1882. 

First quarter .•••••..••.••. 1,011 1,000 1,758 
Second " 
Third 
Fourth " 

.............. 

.............. 

.............. 
1,459 
1,727 
1,796 

2,042 
2,585 
2,732 

3,349 
2,886 
3,682 

--- ­
The year .•.•.... ..... 5,993 

-- ­
8,359 11,675 

In 3rd quarter of '80 the Shenandoah Valley RR. receiv­
ed 68 cars, and in 3rd quarter of '81, 110 cars that are cred­
ited to Charlottesville and Gordonsville.. Of the lumber ta­
ken to Newport News in 3rd quarter of 1882, 38 car-loads 
were exported and 150 shiped coastwise; of those in 4th 
quarter of 1882, 424 were exported and 231 sent coastwise; 
indicating the opening of a large trade in lumber from that 
best of shiping. ports. 

Counting 5,000 ft. board measure for a Io-ton car-load 
(which it would be if it were all dry oak), the movement in 
1880 was about 30,000,000 ft. ; 'in 1881 about 42,000,000 ; 
and in 1882 about 58,000,000. 

A large proportion of this lumber was white oak and tulip­
poplar from the fine forests of West Virginia tributary to 
this road. 

The Growing Value of Kanawha Coal Lands is well illus­
trated by the following statement from a letter recently re­
ceived by the Editor from Major Thos. L. Broun of Cha~les:­
ton, W. Va., who has probably done more than any other 
citizen of the Great Kanawha region to make know the ex­
tent and character of its vast coal and timber resources: 

"About the first contract, as an attorney, that I drew up, 
was one between James G. Paxton, of Lexington, Va., and 
Lewis D. Wilson of this place. It was in 1853, when Pax­
ton purchased of Wilson 1,700 acres.of coal land for $1,700, 
or one dollar per acre. this land fronts on the Great Ka­
ll<lwha river and the Chesapeake & Ohio Ry. and Crescent 
and Frederick stations are now on itt and in it are the Cres­
cent, Eagle and Frederick collieries, operated by Johnson, 
Wyant and Faulkner, respectively, and which now pay an 
annual rental of $17,000 in royalties." 

We know that Major Broun's statements are in accord­
ance with the facts; and yet, similar lands and others con­
taining, from their location, more coal, lying in the same re­

http:acres.of
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gion and within a few miles of the Chesapeake & Ohio 
Railway, can now be bought at from $10 to $30 per acre,­
land that will yield from 1,500 to 3,000 tons of coal to the 
acre, the royalty on which, at but ten cents per ton, would 
be $150 to $300 per acre. We do not know of anything 
that can offer better inducements for the safe investment of 
capital than these Kanawha coallands.-Editor. 

Connellsville, Pa., vs. New River, W. Va. Coke. 
In the "Keystone Courier," Connellsville, Pa., of May 18, 

we find the following article, under the bold headings~"De­
luded Dewey. Reply to a government theorist. A Prac­
tical Man Shows Just How Little a Professor in the National 
Museum Kn~ws About Coke. Written for the Courier, by 
John Fulton M. E."........as a reply to the letter of Curator 
Dewey of the National Museum, published on page 5 I of 
the April, 1883, number of The Virginias, criticising an ar­
ticle, by Engineer Fulton. published in full on page 40 of 
our March, 1883, number.-We invited a free discussion of 
this question, therefore the reply of Engineer Fulton is 'giv­
en below in full.- .£.ditor. 

"In the April number of The Virginias, an article ap­
pears from Prof. Dewey, of the National Museum of Wash­
ington, D. c., under the caption of "Connellsville vs. New 
River Coke," which is designed as a reply to the writer's 
paper on this subject, p:inted in the "Courier" of February 
yth, 1883. 

It was rather a grim joke of the editor of The Vh:rrillias 
to call upon a Museum Professor for an article in defense of 
New River coke 

The Professor in the Museum disavows at once any inten­
tention of "entering into the discussion of the relativ'e yalue 
of West Virginia and Connellsville cokes." Just' here, the 
inquiry is pertinent, What moved the Professor to write at 
all, if not on the theme under friendly discussion-the rela­
tive merits of Connellsville and New River cokes'?, 

It was quite reasonable to hope that he would make some 
contribution to our knowledge of the physical or chemical 
properties of coke for blast furnace use. 

But we are met all through this brief article by a trifling 
that has its counterpart only in Shakespeare's illustration of 
the pedagogue in "Love's Labours Lost," where this promi­
nent character is made to say in criticisms of Nathaniel's 
rendering of Biron's love epistle: 

"Vou find not the apm;trophe, and so miss the accent; let 
me supervise the canzonet. Here are only numbers ratified; 
but for the elegancy, facility and golden cadence of poesy, 
caret. Ovidius Naso was the man; and why, indeed, Naso; 
but for smelling out the odoriferous flowers of fancy, jerks 
of invention! Imitari, is nothing." . 

Evidently the editor of The Virginias"Major Hotchkiss, 
was not deeply impressed with the value of Prof. Dewey's 
production, for he gives his readers notice that The I irgiJl­
ias has made arrangements with a thoroughly competent 
chemist and physicist, one having the best laboratory appli­
ances for this purpose at his command, to fully and thor­
oughly determine the chemical and physical properties of 
the principal cokes not only of West Virginia and Pennsyl; 
vania, but also of the other coke making states." 

But to return to Prof. Dewey'S article, which might aptly 
be termed a letter from the man of "disappointed hopes." 
The sole reason given is, that Mr. Fulton's- article on coke 
does not supply what he wanted to relieve his mind on "the 
subject of the porosity of rocks." In this he tells us he was 
"sadly disappointed." The author of the table on the phys­
ical and chemical properties of coke, can only express his 

regrets that it is not of sufficient circumference to embrace 
this, and many other important topics in science-the porosi­
ty of rocks, the transit of Venus, &c., &c. Seriously, it 
was not candid in Prof. Dewey to say that he would not en­
ter into a discussion of the relative value of cokes, and then 
proceed to do so by impeaching the methods of physical 
tests used in the table he quotes. He is not accurate in stat­
ing that he does it in the interest of "truth," because he 
presently assumes what is not truth, and what he readily 
could have ascertained before committing himself to such an 

, egregious blunder. 
Now for "the square issue taken." The design of the 

author of the table of the physical and chemical properties 
of coke, was to measure the cell spaces of coke, approxi­
mately estimating the relative proportions of this fuel, af­
fording ready access to the reducing gases of the blast furn­
ace and indicating, in correlation with other properties, the 
calorific energy of the coke. It was the design to exclude 
the porosity of the coke as far as possible. ' Prof Dewey in­
cludes the pores; this is the difference. The second "square 
issue" relates to the order of cellular space as given in this 
table. Here the Professor tells us in the most rigid' arithme­
tic, his utter want of knowledge of coke in its simplest prop­
erties. He declares the whole table inaccurate, because a 
coke inheriting 25.57 per cent of cells is classed the same as 
one with 41.73 per cent, while a coke with 4I.73 per cent of 
cells is rated as I. A coke with only 41.01 per cent of cells 
or pores is rates at H, (a lower condition of physical struct­
ure,) and suggests that "the proper way would have been 
to call the coke with the largest cellular space, unity, and 
rate the others accordingly." 

The original blunder follows the Professor all through his 
article, embracing the pores with the cells, in the effort to 
rate the value or order of coke from this one determination. 
According to Prof. Dewey the cokes would rank as follows: 

Cumberland coke 1.0000 Illinois .66~H 
Broad Top, .9493 Alabama .5626 
Connellsville .8782 Clearfield .5625 
West Virginia .8376 

Now the fact is, that in the above table of Prof. Dewey, he 
places the worst coke in the whole lot at the head of the list. 
This Cumberland coke is a soft, punky coke, easily cut with 
the knife, and utterly worthless for blast furnace fuel. 

In the' ultimate determination of the relative values of 
cokes as blast furnace fuels, the cellular space and hardness 
are calculated in intimate correlation. A hard coke .is a cell­
ular coke; a soft coke is a porous coke. This will explain 
the column of the table which has given the Professor so 
much disappointment, the rating of a soft coke inheriting a 
large porous ratio, below a coke inheriting a less cellular ra­
tio. The hardness of the latter assures its higher order of 
cellular space. 

An inspection of the table in question will convince any 
candid mind that none of the determinations have in the 
most remote manner detracted from the value of New River 
coke. It has been given a first order in cellular space. Its 
hardness and burden-bearing properties one under the Con­
nellsville, which places it next to this coke. 

But the Professor closes with a severe admonition that 
"the attempt to draw conclusions from a single set of exper­
iments, which is hazardous, the table contains other minor 
discrepancies, but I think I have said enough to demonstrate 
its entire lack of value." 

I t must have been a desperate strait that evolved a reply 
that consists in a series of captious assertions, arising from a 
misconception of the methods used in the table, .displaying 
an egotism and recklessness of statement that must incapac­
itate any mind from contributing to the cause of truth in 
this or any other department of science." 
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The Geological Formlttions of the Virginias. 


By Prof. W m. B. Rogers. 

(Continued from page 61.) 


No/e.-In preceding numbers of The Virginias. we have 
given descriptions of the geological formations found in Vir­
ginia and West Virginia from No. I. to No. XL, inclusive, 
from the manuscript note books of Prof. Rogers; to com­
plete these descriptions, so they shall include all the forma­
tions of his Virginia reports, we will now give descriptions of 
the formations above No. XL, taking them rrom those rare 
reports, as they ar"e not found among the manuscript notes. 
-Editor. 

Formation No. XII-the 14 a. Great Conglomerate and 
Conglomerate Coal Group of the general system of the U.S; 
the Seral of the Rogers brothers of. the 1st and the Potts­
ville Conglomerate of Lesley of the 2nd Pennsylvania survey; 
the formation that with our present knowledge of its great 
and widely extended beds of coal ought, beyond question, to 
be called the Lower Coal Measures of the Upper Carbonif­
erous general group,-is described as follows in the Virginia 
Geologic~l Report for 1839, page 93: 

"This formation, strongly contrasted in its general aspect 
and composition with the preceding, which lies immediately 
beneath, consists of a group of whitish or light grey sand­
stones, generally of a coarse texture, and comprising heavy 
beds of conglomerate, usually conspicuous for the white pol­
ished round pebbles of which it is mainly composed. The 
loose and open texture of these coarser rocks, causing them 
to crumble by long exposure to the weather, occasions the 
disengagement of the pebbles, which are thus seen profusely 
strewed over the surface in many places where this formation 
occurs, becoming in fact a useful geological land-mark 
where the rock itself is concealed from view. 

This.beautiful white gravel is met with in great abundance, 
accompanying the massive strata of the conglomerate, high 
up on the eastern front ridge of Alleghany mn. west of the 
upper termination of formation XI. 

The same coarse rock, with its attendant pebbles, is found 
in a similar geological position on the Backbone of Allegha­
ny, on the Cheat mountain and Laurel hill, as well as on sev­
eral other minor ridges. It is also well displayed on the sum­
mit of Big Sewell and various knobs and ridges of the ad­
jac(f.llt region, and forms the nearly level caping of Blue 
Stone mountain and its continuation further to the south­
west. Everywhere along the margin of the great coal re­
gion; this formation may be seen, marking the transition 
from the upper member of the Apalachian series- of rocks to 
the widely expanded groups of strata with which the coal 
seams are associated. 

It is not however to be infered that at all points it dis­
plays the same conspicuous conglomeretic structure, or is 
developed to the same thickness, for in both these particu­
lars it presents frequent and important fluctuations, passing 
from a mere mass of large rounded pebbles cemented by 
siliceous matter, chiefly at their points of contact, to a con­
glomerate of shot-like gravel, and thence to a coarse, and 
in some cases, to a fine sandstone of even and compact tex­
ture, and in thickness varying from a thousand, and perhaps 
more, to a hundred, or even less than a hundred feet __ 

Nor in all classes does it throughout maintain the charac­
ter of a purely siliceous rock, for instances occur in which 
bands of slaty sandstone, and even bituminous slate, accom­
panied by one or more seams of coal, are included between 
the coarser and more massive strata of the formation. Yet 
with all these variations, the general characters of the group 

as above described, are sufficiently definite to enable the 
practised observer to recognize in it when it appears, and its 
features usually are so well marked that a glance is sufficient 
for this purpose. . 

It will readily be seen, from what was before stated in re­
gard to the general arrangement of the strata, in and adjoin­
ing the coal region, that the upper position, geologically, of 
this or any other group of rocks, does not necessarily imply 
an actually greater elevation above the general level of the 
region, compared with rocks geologically inferior. The po­
sitions as to height of the various rocks of the great basin, 
or of any of the axes within its confines, is greatly deter­
mined by the extent to which they have resisted, or yielded 
to the denuding agencies, to which, as formerly illustrated, 
they have been everywhere more or less exposed. On this 
account the formation of which I am speaking is often ab­
sent for great distances along the top of an anticlinal moun­
tain, while low down upon the flanks of the ridge it may be 
seen in enormous blocks, or thick continuous strata diping 
away in opposite directions from the enclosed and underly­
ing beds of XL, while the latter rising in undulating hills 
along the intervening space, tower far above the strata which 
once extended' as a connected covering entirely over the 
mountain from side to side. 

It will at once be infered from what-has now been said as 
regards the geological position and usual characters of this 
formation, that as a general rule, explorations in pursuit of 
coal should be directed to the series of strata, lying above it 
in geological position, and that where the outcrop or margin 
of the conglomerate may be clearly traced, we are to be 
governed by the direction in which the strata dip, in select­
ing the·line most suitable for our examinations. Where for 
example these strata are seen inclining downwards towards 
the NW., we would take our departure from the margin 
of the basin marked out by the beds of conglomerate, and 
traveling in the direction of the dip, or towards the NW., 
we would enter upon the upper and coal bearing strata ly­
ing within, and thus successfully encounter the coal seams 
and their accompanying rocks in the order of their super­
position. It should be observed, however, that in applying 
this rule it is, of course, presumed that the route thus pur­
sued is along a line which, if not horizontal, descends towards 
the centre of the basin at a less angle than the dip of the 
conglomerate and overlying rocks, for otherwise we might 
continue upon one or other of these beds throughout nearly 
the whole of our course; or, if following a line of very deep 
denudation, might penetrate below the conglomerate into 
the formation which lies beneath. 

The remarkable expansion and diversified character as­
sumed by this formation for some distance within the mar­
gin of our great coal field in the western parts of Pocahon­
tas and Greenbrier counties, has caused it there to over­
spread a wide area, and to include along with the usual beds 
of conglomerate numerous beds of slate and sandstone, va­
rying in hue and texture, together with seams of coal of suf­
ficient magnitude and purity to be esteemed worthy of ex­
ploration. Of the exact limits of this remarkably diversified 
group of strata, it is as yet impossible to speak with confi­
dence. The undulating directions of the beds and the topo­
graphical peculiarities of the country having presented dif­
ficulties in the way of a precise solution of this problem, 
which can only be removed by further examination. This 
much, for the present, may be stated, that the coarse and 
partially conglomerate sandstone composing the celebrated 
cliffs of New river, skirting. that stream on both sides for 
some distance in the form of lofty mural precipices, and pro­
longed with a northwesterly dip, so as to constitute the wide 
sheet ofnearly level strata over which the Kanawha is pre­
cipitated at the falls, is to be regarded as occupying the same 
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place geologically with the similar strata forming the gener­
al margin of the region occupied by the coal bearing strata; 
and in confirmation of this view it may be added, that the 
series of sandstones, slates, and coal seams so admirably ex­
posed in the lofty hills. extending along both sides of ~he 
Kanawha to some distance west of Charleston, and which 
have been ascertained to overlay this conglomeritic rock 
according to a nearly invariable order, are in all important 
features analogous to the group of coal bearing strata else­
where found resting next above formation XII. It would 
therefore appear p~obable that a part, ~f not all the co~l 
seams associated With the rocks of the Big Sewell mountam 
appertain to a lower group of coal rocks, forming a portion 
of the formation of which I am treating, here widely ex­
panded and wonderfully diversified in its characters. 'But 
as already stated, further investigation .is requir~d to de~er­
mine with exactness the true boundanes of thIS formatIOn, 
and therefore the true relations of the various rocks in ques­
tion." 

The Virginia. Papers of Prof. Wm. B. Rogers. 
Washington & Lee University, 

Lexington, Va., Feb. 22d, 1883. 
Maj. Jed. Hotchkiss: 

My dear Sir :-The Geological world will give Mrs. Rog­
ers and yourself a unanimous vote of thanks, when you issue 
the promised edition of Pro[ W m. 'B. Rogers' papers and 
reports on the Geology of Virginia and West Virginia. 

Workers in our special geological field have already been 
greatly benefited by access to the few extant copies of those 
reports, and all are looking forward with the expectation of 
great satisf:'lction and important instruction from this new and 
enlarged edition, with its maps and illustrated sections. 

To myself, personally, and no doubt to all others engaged 
in the study of the geology and mineral resources of the ~wo 
Virginias, Prof. Rogers has proved a most valuable gUIde, 
occasionally hesitating himself, as all safe scientific investiga­
tors do, but 'rarely making a false step. 

In cases where he had not fully examined any geological 
feature or formation, and was not prepared to express very 
full and decided views in regard to it, he rarely failed to see 
enough and to say enough to foreshadow what would be 'the 
result of more thorough investigations. . 

As an illustration of these remarks, let me call attention to 
the first epoch in the history of that member of the Carbon­
iferous series to which Prof. Rogers has happily given the 
title, "Conglomerate Coal Group." The opinion seems to 
have been held by the earlier geologists of this country that 
the Great Conglomerate-the Millstone Grit of England­
was a simple, heavy bed of conglomeritic sandstone, underly­
ing all of the productive coal beds of the Apalachian field. 
But it is now recognized to be, at least in some portions of its 
extent, an important division of the true coal measures. This 
discovery, however, is not as ne'lf) as some writers 
might lead those to infer who have not had access to Prof. 
Rogers' Virginia Reports. The. Conglomerate ~rou.p has 
doubtless turned out to be rnore Important, espeCially m the 
New River (Kanawha) valley, and the S. W. counties of Vir­
ginia, than he inticipated when he wrote about it, more than 
30 years ago, in more of a prophetic than of a historic style. 

He then maped out a track on which many of us have 
since been traveling, without being conscious, perhaps, at all 
times, in whose footsteps we were treading-forgeting for 
the time the feet that had first broken the difficult path. 

He is writing about Nos. XI. and XII. of his old Apalach­
ian series, (13 b. and 14 a. of his more recent Virginia Table) 
when he says :-"Still farther towards the southwest, (beyond 
New River) we find it (No. XII.) occupying the eastern 
slope of the Bluestone mountain, and with a very gentle in­

c1ination towards the northwest, diping beneath the coal rocks 
of the Great Flat-top mountain, which with a gentle slope 
in the same direction spread continuously thence towards the 
valley of the Ohio." 

No. XII.--"This formation, strongly' contrasted in its gen­
eral aspect with the preceding which lies immediately be­
neath, consists of a group ofwhitish or light gray sandstones, 
generally of a course texture, and comprising heavy beds of 
conglomerate, usually conspicuous for the white polished 
round pebbles of which it is mainly composed." ..... "It is 
also well displayed on the summit of the Big Sewell and va­
rious knobs and ridges of the adjacent region, and forms the 
nearly level caping of the Bluestone mountain and its con­
tinuation further to the southwest." ....... "Nor in all 
cases does it throughout maintain the character of a purely 
silicious rock, for instances occur in which bands of slaty 
sandstone, and even bituminous slate, accompanied by one or 
more seams of coal, are included between the coarser and 
more massive strata of the formation." .... "The remark­
able expansion and diversified character assumed by this 
formation for some distance within the margin of our great 
coal field in the western part of Pocahoutas and Greenbrier' 
counties, has caused it there to overspread a wide area, and 
to include along with the usual beds of conglomerate numer­
ous beds of slate and sandstone, varying in hue and texture, 
together with seams ofcoal of sztjjident magnitude andpur­
ity to be esteemed wortlzy of exploration. Of the exact limits 
to this remarkably diversified group of strata it is as yet im­
possible to speak with confidence." . . .. "It would appear 
probable that a part if not all the coal seams associated with 
the rocks of the Big Sewell mountain appertain to the lower 
group of coal rocks, forming a portion of the formation of 
which I am treating, have widely expanded and wonderfully 
diversified in its characters." . . . . . 

"The wide tract occupied by formation XL, instead of 
presenting along its western boundary a regular escarpment 
composed at top of the conglomerates and sandstones of XII, 
is here intersected by deep and long valleys conneCted with 
the waters of Greenbrier and New rivers, between which 
rise lofty knobs and broad ridges crowned by the conglom­
erate at their highest points, and which, encroaching upon the 
intervening valleys as we trace them towards the southwest, 
coalesce to form the Great Flat-top mountain south of New 
River." 

Here we have the '''Cohglomerate Coal Group" so well 
outlined in Virginia that it seems to me altogether proper 
to let it carry the title given it by our great Virginia geolo­
gist during the closing years of his life. For to him belongs 

- the honor of having laid the foundations here and elsewhere 
upon which you and others have been so successfully build­
ing for anumber of years. 

Very truly yours, 
J. L. Campbell. 

----------.------------­
The Porous Anthracite or Natural Coke of Virginia, found 

in the coal mines of the Richmond basin, was the subject of 
a paper that Prof. Wm. B. Rogers communicated to the As­
sociation of American Geologists and Naturalists at a meet­
ing held in Boston, in 1842. In that paper Prof. R. investi­
gated the cause of the peculiar texture and composition of 
this material, and pointed out the forms of vegetation from 
which it and the neighboring bituminous coal had been 
chiefly derived. From the position of the coke beds, as 
compared with those of-the bituminous coal, and the frequent 
interlamination of the two, he proved that the non-bitumi­
nous character of the former could not have arisen from the 
effects of heat on a seam of bituminous coal, but must be 
ascribed to the thorough carbonization and dessication of 
the vegetable matter before it was sealed in by the overlying 
strata. 
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Notes on the Mineral Deposits at certain Local­
ities on the Western Part of the Blue Ridge. 

By Wm. M. Fontaine, Professor of Geology in the 

University of Virginia. 

(Continu~d from page 59 ) 


Mille Bank oj the South River oj the James.-The old 
Cotopaxi furnace is situated at the exit of the South river of 
the James from its mountainous portion, in which it forms 
for some distance a gorge. About 3 miles distant from the 
furnace up this gorge, there is an important deposit, or 
rather two deposits of ore, the property of Isaac Newton of 
Greenville. For the sake of brevity I shall refer to this ore 
as Newton's Mine bank. In my visit to this ore I was not 
enabled for want of a guide to extend my examinations .be­
yond Newton's deposits. I was informed, however, that on 
the land belonging to J. 1. A. Trotter and others, the same 
ores are found. From the mode of otcurence of the ore on 
Newton's property, I feel sure that considerable exposures 
of the same ore may be found on the adjoining lands, wher­
ever the top of the Potsdam quartzite is exposed. A ref­
erence to the section up this river will show that probably 
conditions similar to those found at Newton's Mine bank, 
may be found over an extensive area in that vicinity. 

At Newton's Mine bank the gentle S. E. dip of the Pots­
dam quartzite has brought the top of this group of rocks 
below the plane of erosion, and permited the exposure of 
an area of the Ferriferous shales. Even without a knowl­
edge ofthe geological structure an inspection ofthe ore would 
convince anyone that it belongs to the. Ferriferous 'shales, 
and not to any of. the ore horizons in, or under the quartz­
ite, for it is the characteristic mixed manganese and iron 
that occurs so commonly just above the quartzite, and which 
I have never seen below it. The ore of Newton's Mine bank 
is found not far above the top of the quartzite. After pass­
ing up to the top of this rock, we find lower down the hill a 
more westerly deposit of.ore which I shall call the western 
deposit. Higher up the hill, and farther east about 200 

yards, is another line of deposits which I shall call the east­
ern deposit. Both of these appear to occur in the form of a 
more or less connected series of ore-bodies that may form 
connected ledges. At any rate the ore may be traced as a 
float on the surface in the prolongation of the length of the 
ore-bodies, as exposed in the openings. The western de­
posit is' the most extensive. It has been opened at one 
point by a cut 15' deep and shows the cross section of the 
ore-body very well. The following section was made across 
the ore from east to west: 1.- 8' of redish brown hema­
tite, much of it rather silicious in character; 2.-5 of mixed 
hematite and psilomelane, the two being visibly mixed. In 
this portion the manganese sometimes forms films and lumps 
in the iron, which is often bright red in color. Lumps and 
particles of. nearly pure manganese could be selected from 
this portion. The films of manganese are intimately mixed 
with the iron. 3.-7' of highly manganiferous ore, and nearly 
black in color; 4.- 14 of mixed iron and manganese ore, 
havincr bands and pockets of nearly pure manganese ore. 
The \~idth of the whole deposit is about 36'. Specimens of 
the average mixed iron and manganese ores from this de­
posit, show of metalic iron 24.6 per cent, of metalic manga­
nese 15.7 per cent. Some of the ores from NO.3, that ap­
peared to be richest in manganese, exhibited on analysis, 
13.5 per cent qf metalic iron, and 31.3 per .cent of metalic 
manganese, showing a high content in manganese. Anoth­
er specimen of a more shaly ore showed 6.2 per cent of 
metalic iron and 28 per cent of metalic manganese. The lat­
ter evidently is an argilaceous ore, and leaner than usual. 

rhis is generally true of the softer mixed ores with shaly 
structure. It is clear that much of this more western deposit 
is very rich in manganese. 

The easterrt--deposit is narrower than the western, but the 
ore is more massive, and contains less of earthy impurities. 
This ore is also manganiferous. I t is opened in several pla­
ces by shallow pits. It shows generally from 8' to 10' of 
solid ore, but sometimes swells out to 13'. A common ore 
here is rather dark brown, with spots of much darker color, 
which appear to be due to more manganiferous portions. 
Some of the ore is composed of manganese mixed in seams 
and films with the iron, and sometimes quite large masses 
appear to be nearly pure manganese. Analyses of the ores 
from this deposit show for the mixed ore that is richest in 
manganese, metalic iron 13.5 metalic manganese 31.3 per 
cent. The spoted ore has metalic iron 23.8 per cent, met­
alic manganese 13.6 per cent. . 

The amount of ore that may be obtained from these two 
deposits is large) and most probably a very large amount 
exists on the adjoining lands. The South river near this 
place descends over 100', by a series of falls, giving good 
water power. It would appear that a furnace could be lo­
cated with advantage in this vicinity. 

Dogwood Hollow Ore.-Dogwood hollO\v leads up from the 
Kelley bank through the Potsdam quartzite ridge here called 
Cold Short mountain. The western face, and central por­
tions of thjs mountain, are composed of the quartzite that 
has a high N. W. dip. Pretty high up on the S. E. slope 
of this mountain, and hence behind its crest, we find a very 
important deposit of hematite ore.. This occurs in the flags 
of NO.4, near their passage into the quartzite. The ore 
in physical aspect and mode of occurence, is quite different 
from the ores of the Ferriferous shales. This ore is not 
imbeded in clay, but has walls of silicious flags and quartz­
ite. It was clearly deposited in a crushed. and fissured por­
tion of the flags. But here the fissure seems to have been 
unusually wide, and the amount of ore deposited in it unusu­
ally large. Like the other deposits of ore at this geologi­
cal horizon, the best ore occurs filling what were the open 
portions of the fissure, while there was a great deal of it found 
impregnat:ng the wall-rock, and cementing the shat~ered 
fragments that form the immediately adjoining parts of the 
wall. As it has the character of a fissure vein, it may be 
traced along a defin:te line of strike, but with varying amounts 
of ore. The dip of the vein is nearly vertical, being about 
80° to the N. W., which is the dip of the ledges that imme­
diatelyadjoin it, and which by their abnormally high dip 
here show great local disturbance. The strike of the ore­
vein is nearly due N. & S. while the strike of the enclosing 
strata is about 600 E. of N. Dogwood hollow lies at the N. 
E. foot of the ridge containing the ore. It is occupied by a 
stream that flows N. W. into South river. A small stream 
comes into Dogwood hollow from the S. W., and cuts down 
pretty deeply into the ridge containing the ore ledge. The 
hollow occupied by this stream we may call Bear hollow. 
The ore has been opened high up on the face of the moun­
tain, and some of it has been taken out for use in Vesuvius 
furnace. A well graded road has been made from Dogwood 
hollow up to the openings. While the dip ofthe strata next to 
the vein is 80° N. W., the general dip of the inclosing strata 
some distance off, is 55°-60° N. W. The. general mode of 
occurence of the ore is much like that of Mike knob, The 
immediate' walls are composed of crushed silicious flags 
and quartzite, cemented for some distance by ore. The best 
of the ore forms a pretty uniform ledge 6'-8' wide, filling 
what was the open part of the crevice. This portion has a 
rich dark chestnut, to black color, and a somewhat resinous 
lustre. The m<l:terial is remarkably. uniform in character, and 
free from earthy impurities, forming a solid heavy ore. The 
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vein extends to the S. W. to an unknown distanc'e. I did not 
trace it in that direction. The most northerly opening is 
made close to the precipitous descent down into Bear hollow. 
We traced the deposit some distance in a northerly direc­
tion. It may be seen presenting an almost vertical sheet of 
solid ore 6'-8' and 10' wide, and 200' high on the side of Bear 
hollow. An immense quantity of ore has been broken down 
here by gravity, and great blocks have been carried down the 
slope into the hollow. I measured blocks ix 5'x 3' of pure 
ore. It is strange that with this condition of things before 
them, the ore-geters should have been at the expense of mak­
ing a graded road to the deposit, when here it might be 
blasted off and thrown down into Bear hollow, whence a 
short road would take it into Dogwood hollow. Indeed it 
would be practicable to take the ore from the foot of the cliff 
by an incline to a good furnace site on Dogwood hollow. 
Over 1,000 tons of ore now lie detached by gravity on the 
sides, and in Bear hollow. The ledge of clean ore is here 
sometimes 8'-10' thick and the cemented walls 10'-15' thick. 
The ledge descends into the ground with the same char­
acter that it shows above ground, but to what depth cannot 
be stated. From its character as a vein this depth is proba­
bly very great. I traced the vein some 300 yards in a north­
erly direction, until it became hidden by the drift sent down 
by the Potsdam quartzite exposed higher up the mountain. 
The' amount of ore that may be obtained here is enormous. 
From the physical appearance of this ore, and from the hor­
izon of its occurrence, I was led to suppose that its content 
of phosphorus is comparatively high. This was confirmed 
by the name given locally to it, and the mountain that con­
tains it. I t is known in this vicinity as the cold short ore, 
and the mountain containing it is called Cold Short 
mountain. The analysis confirms this conclusion. It shows 
of metalic iron 57 per cent, no manganese and no sulphur. 
The phosphorus amounts to 1.2 per cent, it being computed 
here as in all other cases, as P2 0 5, or the pentoxide. 

The deposits above described have the following- distances 
from the S. V. RR. Bare bank and Doyle's land 31 miles, 
Blue bank I! miles, Black Rock and McCormick bank t of a 
mile, Mine bank of South river 4 miles, Fauber manganese 
deposits I t miles, Dogwood hollow ore I Yz miles, Kelley 
bank t mile. These distances are from points on the RR. 
where sidings could be made. 

There are three old furnaces in the neighborl}ood, all of 
them gone to ruin. The oldest of these is the Maybury or 
old Marl Creek furnace. This was situated on Marl creek, 
about t ofa mile from the river. The situation gives excel­
lent water power, and might be utilized as the site for a man­
ufacturing establishment. Mere traces of this old furnace 
are all that exist; it was wholly in ruins in the boyhood of a 
man now 77 years old. I t was no doubt the pioneer of the 
furnaces of this section, and must have been built about 1775 
-80, when the old Clay-bank furnace near Waynesboro was 
built. ('otopaxi furnace, now almost wholly ob1iterated, was 
built about 1836 by McCormick, and operated for some time 
by him. It was then carried on by Mr. Bryan, and worked 
up to I85Y. Since that time it has not been worked. Ve­
suvius furnace, situated about one mile below the mouth of 
Marl run, was operated about the time of the working of 
Cotopaxi. The building of furnaces so early as 1780, in the 
belt of country now in question, shows that the ores of this 
region attracted attention very long ago. 

Gibbs' and Carson's Ore.-This ore is situated in the lime­
stone west of Midway, and its location was described in the 
account of the limestones lying to the west of that place. 
The ore occurs on the lands of Messrs Gibbs and ('arson, 
which join at that point: The ore is found mainly in two 
ridges lying near to each other. The eastern ridge is a 

broad low swell about 300 yards wide. It is co~posed large­
ly of a cherty or silicious rock, that is highly ferruginous, 
and ranges from a jasper to a good iron ore. At the time 
of my visit, no large amount of exploration to test the ore 
had been made. A few open pits of small size and depth 
had been dug. Although most of the rock is too silicious 
to be workable, a large amount of good ore may be obtain­
ed, showing according to analysis 4 per cent and under Df 
silica, and 50-54 per cent of iron. One of the pits shows a 
ledge of pretty good ore 5'-6' wide. The ridge is a siliceous 
band occuring in the limestones and shales of this vicinity. 
Its trend is about 36° E. of N.,and it dies down after a course 
of 500-600 yards. On the western side of this ridge, at its 
northern end, we find a small hill composed of clay produced 
by the decomposition of ferruginous shales, This clay shows 
imbeded masses and lumps of nodular ore, formed by con­
cretionary action out of the iron formerly diffused through 
the clay. This ore is largely in the form of shells enclosing 
more or less clay. It appears to be a good ore, and from its 
aluminous nature would 'give a good material to mix with 
the silicious ores of the ridge. A cons!derable amount of 
ore will be yielded from these imbeded masses. Some of 
it is quite dark and evidently has a considerable amount of 
manganese mixed with it. Some nearly pure lumps of man­
ganese may be selected. About 300 yards to the west of 
the silicious ridge described above, another ridge is found 
also striking N. E. It contains a disturbed and much crush­
ed band of limestone that is impregnated with silica and thin 
seams of calcite, which cement the fragments together. Some 
200 yards west of the cherty ridge, and just west of the clays 
carrying ore, we find a remarkable ledge of ore striking 
about 50° W. of N. that intersects the ridge holding the dis­
turbed limestone. The ore of this ledge may be found as 
surface fragments in a field nearly opposite the S. W. end of 
the cherty ridge, but here the ore does not show in place. 
From the mode of its mixture with the soil, it would appear 
to be in place under the surface. . Passing from this point 
for som~ 100 yards in the direction of the co.urse of the ledge 
we find m a pIece of woods an abrupt low ndge, the crest of 
which seems to be nearly all composed of good iron ore. It 
has not been opened here, or anywhere else, but the bosses 
of ore stand up in such a manner as to show that all the 
space between them is occupied by ore. A measurement 
across this body of ore shows that it is 45' wide. The ore 
is without earthy impurities, and has a light brown color. 
It is very massive and compact, being apparently extremely 
pure. An analysis ofa specimen selected as not being equal 
to the best. ore shows 5Y per cent of metalic iron, no sul­
phur, and .4 per cent of phosphorus. This ridO'e continues 
in the N. W. direction given above for about I5~ yards, and 
then on intersecting the limestone ndge, it expands into what 
appears to be a boss of solid ore over 60' wide. All the ore 
visible here is very pure and massive. There seems to be 
no clay admixture with this ledge. This appears to have 
the character of a deposit in a crevice or fissure, made in the 
rocks by the force that crushed up the limestone. It thus 
~iffers in origin froI? the ordinary concretionary ores of the 
lImestone and F ernferous shales. The deposit crosses the 
limestone ridge for 100-200 yards, and may be traced by 
surfclce ore. It, however, seems to become quite silicious in 
this direction, and soon disappears entirely. This deposit 
is one of the purest known to me in this section, and will 
furnish a very large amount of good ore. It lies about 5 
miles from the S. V: RR., an? close t? the line ofthe Valley 
RR. ofB. & O. ThIS latter WIll, I am mformed, soon be built 
from Staunton to Lexington past this point. 

Big .1I-fary Creek Ores.-These ore-deposits lie just N. 
E. of BIg Mary creek, and to the N. W. of the quartzite 
mountain described in the section down that creek. They 
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occur in the F erriferous shales on the land of Echols, Bell & 
Catlett. There are four openings on them, 200-300 yards 
apart, and all apparently on the same line ofdeposits. They 
are the last for some distance of the Ferriferous shales ores 
that have attracted any attention along here, Ore may oc­
cur at other points to the S. W. in these shales, but it is not 
known to occur in any quantity, the next deposit of value 
being the Buena Vista ores, excepting, perhaps the ore with 
dufrenite. To the N. E. there is a considerable interval, 
some 4 miles, to the Kelley bank, in which workable depos­
its of iron are not known to exist, though there are many 
surface indications both of manganese and iron. The open­
ing farthest to the S. W: on the property of Echols, Bell & 
Catlett, is that called the Hite bank. There is here only a 
small pit that does not fully show the size of the deposit. A 
ledge is shown here disclosing about 6' of good ore, mixed 
with manganese in the manner shown at the Kelley bank. 
Some lumps of pure manganese occur in the ledge, and much 
of the ore is visibly mixed with manganese. The ore occurs 
in a pretty solid ledge. About 200 yards to the N, E. of 
this point is the Fulton bank. This is opened by a more 
considerable excavation, and some ore has been taken out of 
this pit for use in Vesuvius furnace. As most of the ore here 
has been left standing, it could be seen to advantage. An 
ore-bearing ledge 55' wide is shown. All of this, however, 
is not solid, good ore. A cross section shows the following 
arrangement: The mass is composed of solid ledges, made 
up of sheets or crusts, with a concretionary structure, sepa­
rated by layers of clay that contain lumps of nodular ore. 
Starting on the S. E. side, we have firs'!: a ledge 6' wide of 
pretty fair ore, but mixed with lean shaly ore. Then comes 
clay with crusts and lumps or ore I2' wide. Next to this 
comes a ledge which stands up 14' high, composed of pretty 
thick sheets having a concentric structure. Most of this is 
lean ore, ·but it contains a good deal of workable material. 
It contains some clay enclosed in hollows in the sheets or 
crusts. This is about 10' wide. Then comes a band of clay 
12' wide, carrying lumps and small particles of iron ore and 
of manganese. This clay probably has below the surface the 
ore more massive. A slide has occurreg 111 it, and its true 
character cannot be certainly made out. Then comes about 
15' of pretty solid ore in lumps and masses. A good deal 
of manganese is found in this portion, some of it is pretty 
pure, and some mixed with the iron, after the fashion of the 
Kelley and Mine bank ores. A large amount of ore is in 
sight here, and no doubt a good deal is hidden, for the open­
ing is an old one, and earth has washed in from the sides. 
An analysis of an average sample of the best ore from this 
bank shows 53 per cent. of metalic iron, and no manganese. 
The mixed manganese and iron, in the samples richest in 
manganese, shows 6 per cent of metalic iron, and 47 per 
cent of metalic manganese. This sample of mixed ore is 
richer in manganese than any that has been examined. This 
bank is t mile from the S. V. RR., down grade all the way. 
A few hundred yards farther to the N. E. in the same belt 
is the Patterson bank. The excavation made here has fallen 
in to such an extent that I could not see the occurence of 
the ore. All of these deposits- are in clay, and no rock in 
place is visibl~ in their vicinity. About.4?O yards to the N. 
E. ofthis last IS the McClung bank. ThIS IS nearer than any 
other to the Potsdam quartzite. I did not visit it, as I was 
told that the opening had caved in so much that the ore is 
concealed. The prospect for ore on this line of deposits is 
very good, and the dep?sits are near to the railroad, to 
which the ore can be eaSIly brought. 

The ore that comes next in order is that shown at several 
points near Irish creek. 

It will be remembered that in giving some account of the 
Primodial strata to the west of Campbell's saw mill on Irish 

creek, it was stated that a deposit of ore occurs in a heavy 
mass of quartzite, the deposit being called locally the Mine 
bank. To distinguish this from thc other Mine bank on 
South river this must be called 

The Mine Ba1l/~ of Iris/l Creek.-This is situated about 
3 miles from Campbell's saw mill, in a direction a little S. of 
W. The ore occurs apparently in a cracked portion of the 
P,otsdam quartzite. The amount is not large as shown at 
the place seen by me. Perhaps as much as a foot of solid 
ore occurs, but a good deal of it is found impregnating the 
crevices. It occurs just as does the Mike knob and the 

. Dogwood hollow ore. 	 The physical appearance of this ore 
is peculiar. It is the darkest ore that I have seen at all in 
the Primordial deposits. Some of it is pitch-black, and all 
has a varnished appearance. This dark color and glossy 
look seem to be quite common in the ores that occur in or 
immediately under the Potsdam quartzite, and especially in 
those that occur filling or impregnating broken portions of 
the rock. Analysis shows that in the amount of phosphorus 
this ore resembles the Mike Knob ore. It has, of metalic 
iron 58 per cent, of metalic manganese 2.4 per cent, and of 
phosphorus I per cent. It will be noted thatonfy in excep­
tional cases are these dark glossy ores low in phosphorus. 
-This deposit is 2~' miles from the S. V. RR. 

Craig Ridge Ore.-This deposit of ore lies about t of a 
mile S. W. of the last mentioned dark ore. It occurs in the 
S. W. end of Craig ridge, and on the head waters of 
Craig creek. This deposit is found in a massive quartzite, 
which is either the Potsdam quartzite or the upper part of 
the flags of NO.4, where these pass into the quartzite. This 
deposit appears to be a stratum of the flags interbeded 
with the rest, and impregnated with iron ore. Most of the 
ledge is a rather lean silicious and shaly ore, b:lt a consid­
erable amount of good material is present. The o:'c is not 
so dark and glossy as is usual when it occurs at this hori­
zon. It is for the most part yellowish brown in color. The 
ledge is about 8' wide. 

Kinnear Dar/{ Ore.-About 5 miles below Alexander 
Grant's place on Irish creek, at the foot of Kinnear moun­
tain, a graded path leaves the road and passes for about 2 
miles over the S. E. face of the mountain up to the Kinnear 
bank, which is situated on the crest of the mountain. Some 
distance from the foot of this mountain, and some 100 yards 
from the path on the right hand in ascending, there is a de­
posit of dark ore, much like the Mike Knob ore. This ore 
apparently .occurs in NO.4, and is associated with a massive 
sandstone that forms a wall-rock for the material. It occurs 
largely as an impregnation of the sandstone or quartzite, 
probably a disturbed portion of it. A good deal of this ore 
is dense and heavy, free from earthy impurities, and dark in 
color. Some of it is nearly black. It has the glossy or var­
nished look so common in the ores occuring as this does. I 
am not sure as to the identity of this ore. In its mode ofoc­
curence it is like the Craig Mountain ore, while in its phys­
ical character it is like the ore of the Mine bank of Irish 
creek. It -does not, however, display near so much massive 
quartzite as these two deposits.- A seam of pretty solid ore 
4'-6' thick occurs here, while a much greater thickness oc­
curs in the form of rock impregnated with ore. The analy­
sis of it shows of metalic iron 36.4 per cent, of metalic man­
ganese 10 per cent. The phosphorus is returned as "much." 
It probably ranges as does that of the other similar ores from 
.9- I per cent. 

Kinnear or Gra/zam Ballk.--This is situated on the top 
of Kinnear mountain, a little west of the crest which is com­
posed of the Potsdam quartzite. The ore occurs in the Fer­
riferous shales of the Potsdam, close over if not in the top of 
the Potsdam quartzite. It appears to occur forming irregu­
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ar masses, or a sort of bed in clay. A large part of the ore 
is very dense, heavy, and free from earthy impurities. It is 
mostly of a chestnut brown color, and some of it has a pecu­
liar glossy character and resinous lustre. Much of the ore, 
however, is mingled with more or less of lumps of white clay 
or shale, which appears to have been imbeded in the ma-' 
terial during the process of collecting it by concretionary 
action from the clay. There seems to be a very large 
amount of ore at this place, but none of it has been, so far as 
I know, removed and used. Some of it was selected for an­
alysis. As the deposit from which the samples were taken 
contains a stratum of Dufrenite, it might be supposed that 
they contain a large amount of phosphorus. What seemed 
to be an average ore was selected, and a specimen of it gave 
an analysis of metalic iron 60 per cent, and of phosphorus I. 

per cent. A specimen of what seemed to be the best ore 
gave 61 per cent of metalic iron, and .5 per cent of phospho­
rus. The high percentage of iron in these ores indicates that 
they have undergone some dehydration. -

TIle Deposit of Dzifrenite at this place is quite interesting, 
and throws some light on the mode of formation of the de­
posit of iron in which it occurs. This mineral is shown in 
the principal pit opened here for the iron ore. This pit dis­
plays a mass oflimonite about 12' thick, resting on yellowish 
clay, which I1)ay be merely a parting in the bed, and not the 
true base, as the opening does not penetrate it. Not far below 
the surface of the ore, on the west side, the dufrenite appears 
forming a layer or parting about 12" thick. It dips slightly 
to the S. E., and sometimes swells out to the thickness of 18". 
It is thus a layer within the mass of limonite, but is sharply 
distinct from the iron ore, and does not blend with it at the 
surfaces of contact. This layer is composed ofbroad shallow 
shells united by their edges so as to form a continuous sheet, 
just as would occur if a number of shallow saucers were uni­
ted by their edges. ,We thus see a series of swellings or 
convex surfaces on one side of the sheet, with corresponding 
concavities on the opposite side. The shells are usually un­
der 3" in thickness, hence there are several sheets laid togeth­
er to form the stratum. Each shell is composed of fibres 
that diverge slightly fro:n the concave sides towards the con­
vex sides. The structure is plainly concretionary, which in­
dicates a like origin for the iron ore, as indeed is abundantly 
shown in the structure of the ore. As there seems to be a large 
amount ofthis material it may possibly in the future be util­
ized as a source of phosphor~s. 

BU~lla Vz'sta Ore DeposUs.-These deposits are situated 
on North river near the mouth ofthe South river of the James 
and about 7 miles east of Lexington. These ore beds have 
been worked constantly since the time of the Revolutionary 
war. Up to the late war the ore was smelted at this place, 
but during the war the furnace was burnt down and has not 
been rebuilt. The ore, since that time, has been transported 
by canal, and smelted in a furnace situated just below Rope 
Ferry on James river. 

Before describing the ore beds a short account must be giv­
en of the geology, as there are some points worthy of note 
not mentioned before. 

A belt about l of a mile wide intervenes between the prin­
cipal workings and the Potsdam quartzite mountain ridge, 
which here as elsewhere overlooks the Ferriferous shales and 
the Calciferous strata lying to the N. W. This belt is mostly 
comparatively low and undulating. That portion of it near 
to and around the ore pits is alluvial, and the earth to varying 
depths is composed of distin~tly beded strata. But farther 
S. E., towards the mountain as the surface rises, the ground 
is composed of the usual clay formed in place by the decom­
position of shales. Here the surface for some little depth is 
composed of material shifted in position by surface action. 

Two streams on the property called respectively Big Chalk 
Mine run and Little Chalk Mine run, give tolerable expos­
ures.ofthe ge<?logical structure. Big Chalk run, as we may 
call It f<?r breVIty, has cut pretty deeply into the strata for 
some d1stance above the ore pits. On passing up this run it 
may be clearly seen that its banks are cut in stratified materi­
al. Much of the clay both in this and the other run is white 
and chalky in appegrance, and hence the names. It is really 
an iII?pure Kaolin, sometimes handsomely marbled and spot­
ed WIth yellow and red colors. The clay is often very fine in 
texture, and quite plastic. I have no doubt that ifthey were 
sought for, valuable clays 'would be found here. At one 
point we may see on this stream a perpendicular bank about 
50' ~igh, composed of stratified clay. The beds appear 
to ~lP about IS° to the S. E. . Most?f the clay is yellowish, 
but IS mottled and streaked w1th blUIsh, white lead colored 
or redish clay. ' 

The various colors are.mingled with the yellow clay, as if 
they were caused by partIcles and masses of clay, that had 
been torn off from beds of clay of that color. This is cer­
tainly.the origin of some of the spots of colored clay distrib­
uted 111 t~e yellow mass. I c.onclude that this deposit is 
comparatIvely recent, and that It was formed by the erosion 
of the .Ferriferous shales and Calciferous strata. We may 
recogmze angular or rounded lumps and masses of various 
clays, and of a yellowish kaolin shale, that clearly comes 
from the Potsdam formation. In the bed of Little Chalk 
run we may see a similar state of things. Here we some­
times find in the predominant yellowish clay, lumps and mass­
es of a deep purple-red clay, that is sharply distinct from the 
enclosing material. Little Chalk run gives a section nearly 
at right angles to the strike of the strata, and I made an ex­
amination up this run as far as the Potsdam quartzite moun­
tain. Pas~ing up this stream for some distance and to the 
S: E. of the ore pits, we find the ground rising into a high 
h111 on the left. of the stream. The face of this hill presented 
to the stream IS an abrupt bare bluff nearly perpendicular and 
8.0'-I~:)' high. It is br<?ug~t into this condition by e~ten­
s:ve slIdes, and the localIty IS known as the "Big slide." At 
this point there is an excellent exposure of the strata. As 
this point lies far to the S. E. of nearly all the known ore de­
posits on the Buena Vista property, I was much surprised to 
find the out-croping rock to be the impure limestone of the 
lowest Calciferous. It would follow from this that the Buena 
Vista ores do not occur in the F erriferous shales, as do most 
of the important ore beds west of the quartzite, but in the 
shales of the Calciferous corresponding to the ochreous 
shales shown at Waynesboro. Owing to tne decomposed 
a~d distu~bed condition of -the limestone, its dip could not 
w1th certamty be made out so far as the amount is concern­
ed. It ~ppears to dip to the W. N. W. ubout 45°. The 
ground IS concealed for about 250 yards, and covered with 
fragments ofthe Potsdam quartzite that are sent down in im­
mense numbers from Chimney Rock mountain. This latter 
is the most westerly of the ridges of the Blue Ridrre and is 
cOl~posed .of immense I?asses of the ~otsda:ll q~artzite. 
!hIS rock IS he~e show~ m,place, and rises in great masses 
mto the mount~m, formmg III one place a conspicuous bare 
crag called ChImney Rock. The quartzite is very massive­
ly beded, and is pure silica. . It is cut by numerous joint­
planes, the most conspicuous of which dips S. E., and some­
times obscure the beding. Other points are nearly vertical, 
and cause the rock to break up into numerous angular frag­
ments. Severe local twists and Jlex'ures sometimes occur 
!ha! roll the. st~ata .into barrel shapes.. Most of the quartz­
Ite IS pale pmkIsh m color. In certam bands the Scolithus 
markings are numerous and distinct. They were of great 
assistance in determining the dip. The dip is about 80° to 
the'N. W., but in some places the rocks stand at an angle 
of 85°. (To be continued.) 
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Notes on the Geology of West Virginia. 
The Geology of Cheat River Canon in Preston and 


Monongal}a Counties. 


By I. C. "\Vhite, Prof. of Geol. and Nat. Hist.,W.Va.University. 
(Continued from page 54.) 

The Lower Coal measures shoot into the air on Chestnut 
ridge, but arching over, come down into this Preston coun­
ty syncline, with 200 to 300 feet of the Barrens on top of 
them, so that at the mouth of Sandy creek, the Upper Free­
port coal comes into the immediate river hills. Sandy creek 
flows down the centre of the syncline from the east, remov­
ing a large portion of the Barrens, and near its mouth cut­
ting a wide gap in the Lower Coal measures, and a narrow 
gorge through No. XII. 

In the same way, Bull run flows down the central line of 
the syncline from the west, emptying into Cheat one-half 
mile below the mouth of Sandy. It, too, has eroded a large 
hole from the Lower Coal measures, but on cuting down 
to No. XII is suddenly arrested, and flows along on its top 
for nearly a mile until approaching the'river, it cuts through 
the massive beds of that series, in several great .cascades, 
giving splendid exposures of the rocks. 

Tn descending the mountain from Mrs. Spurgeon's (oppo­
site the mouth of Sandy creek), to Bull run, and thence down 
that stream to Cheat river, the following section (10) was 
constructed: 

1. Upper MahoningSandstone, massive,visible 20' 

2. 	Concealed (spring at 50')...... . .......... 90' 

rcoal, slaty ....1' 0" 1 1 t"i
Icoal, good ....2' 0" 0 

3. 	 Upper Freep01·t Coal t~~~~~::::::'.: :~: ~:: 7' ~ 
. lshale ... ·d···· .1' 0" 0 

. 	 coal, goo ...1' 6" J ~ 

4. Concealed 	 ....... ,. .........................10' I ::.. 


264'5. Upper Freeport limestone •.•.••...... _........12' 1

6. Concealed ...............•..................75' ~ 


7. Sandstone, massive, visible (Freeport) ......10' . ~ 
8. Concealed..........................•.......90' ~ 


9. Coal blossom (Kittanning Lower) .........•.. - ~ 

10. Shales, containing Hkidney" iron ore ........10' ~ 

11. Concealed and sandy shales ..............••50' 


12. San.dstone, flagy and massive ..............30.' 1 

13.• Massive sandstone. pebllly ..................60' 

14. Very pebbly bed........................... 5' . 

15. Massive sandstone, 	scattering pebbles ......65' 
16. Shales, dark, containing fossil plants .......10' I 


194'coaL .........10" l )

17. Coal. QllflkertolVn? shale.. . .. .. .. 3", l' 6"{ coaL ........ 5", 

18. Fire clay. . . ... 	............................. 7' 

19. Black, fissile slate ..........................15' 

20. Concealed........'. . . . . . . . .. . ...............90' 

21. Shales, redish. . .. .... ...... .......... . ...35' 

22. Sandstone, rather massive, greenish ........35, 

23. Concealed, with occasional outcrop of green, 


flagy sandstone to level of Cheat river. at 

mouth of Bull run (960A. T. Bar.) ........65' 


The structure of the Upper Freeport coal and limestone as 
given above, was obtained at a new opening on the road 
which crosses Bull run above Swindler's mill, and leads 
southward. The coal has' been mined on the land of Mrs. 
Spurgeon in the immediate line of the section, but the open­
ing had fallen in when I visited the locality, and the coal 
could not be seen. The coal is pitchy black with a resinous 

lustre, is rather free from pyrite, and has every physical ap~ 
pearance of a good coking coal. The central bench just be­
low the 3" shale, is not so good as the rest of the bed, being 
somewhat slaty on the outcrop. 

The Upper Freeport limestone is fully exposed in the ra­
vine below the coal, and seems pure throughout, being light 
gray, very compact, and breaking with a sharp clean frac­
ture. It contains a minute, univalve fossil. 

The basal portion only of the Freeport sandstone (No.7) 
is visible; it is a coarse, grayish-white, micaceous sand rock 
specked with ferric oxide, and very much resembles the same 
bed in Western Pennsylvania. 

The great sand-rocks of No. XII are completely exposed 
at this locality, and as will be seen from the section contain 
no coal until we come down to the Qu.akertown horizon and 
Homewood sandstone having merged with the underlying 
beds, ·thus shuting out the Mercer coal and slzale series at 
this locality, and giving us 160' of rock in one solid mass. 

The little coal bed, No. 17. is identical with that given in 
Sec. 2, at the mouth of Quarry run, and here, as there, is 
also double, and underlain by a large bed of black slate. 
The coal is quite pure, and contains much mineral charcoal. 
In the dark shales above it, were seen some fragments of 
Cordaites and leaves oj'Lepidodendron. 

In the section of Quarry run, 35' more of No. XII, prin­
cipally massive grayish-white sandstones, occur below this 
coal, but here, on Bull run, everything is concealed at this 
horizon, and the character of the intervening rocks can only 
be conjectured. The topography would make them slzales, 
and hence I think it probable that the sand rocks seen at 
Quarry run are absent here, and that the black slate, No. 19 
rests immediately upon the Mauch Chu.nk beds, but should 
it prove otherwise, the base of No. XII would then be found 
about 30' below the top of No. 20, thus making the entire 
thickness of this series' 225' instead of 194' as given in the 
section. 

The top of the MOlmtain "limestone must lie about 100' 
below the level of Cheat river at this locality, where the cen­
tre of the syncline crosses. 

At the mouth of Sandy creek, a massive, bluish-gray sand­
stone makes a bold cliff along the water's edge at <;75' A. T. 
(B.), and 220' below the base of No. XII. 

As we pass up the river southwards from the ~outh of 
Sandy, the rocks begin to rise in that direction, and at one 
mile and a half above, the Mountain limestone has com­
pletely emerged from the bed of the river, revealing the fol­
lowing structure along a steep ravine which puts into the 
west bank of Cheat (Sec. I I) : 

1. Gray sandstone, somewhat massive ........ 20' 1 

2. Flagy sandstone and sandy shales ........150' Mauch 

3. Limestone impure.......................... 10' ~ 220' 

4. Concealed and green sandy shales. • . . . . . ... 30' IChunk. 
5. Redshaw ................ .................. 10' J 

6. Limestone, massive, gray. . . . .. ........ ... 40' 1 

7. Blue shale and impure limestone. . . .. . . . .. 4' I 
8. Shaly limestone .....•. ~ • . .. ... ...•.•...... 5' Mountain 
9. Gray, calcareous shale... ................ 2' t 94' 


10. Limestone in massive beds, 1'-5' thick ... 40' Limest'ne 
11, Green shale ........................ :..... 1', 
12. 	Red shale............ . . . . . . . . . . . . . . .. .. . 2' J 


rsandy limestone. . . . . . . . . . 2' 1 

. I lIlue limestone, rather pure 2' 

13. 	 Silicious Lirne- ~ silicious linH'stone, pass- ~ 8' 

stone ling gradually into sanrl- I 


stone below. . . . . . . . . . . . .. 2' J 
14. Gray sandstone (Pocono) to level of Cheat 10' 
This section is valuable, because it gives the first complete 

exposure that we have had between the Mountain limeston e 
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and the"Siliclous" beds, showing them separated here by 
3' of red and green shales, and thus allying the "Siliclous 
limestone" more clos~ly with the Pocono sandstone into 
which it passes by insensible gradations. 

In continuing on up the river from this locality, the rocks 
still rise to the southeast, though not much faster than the 
bed of Cheat, since its fall is very rapid over this portion of 
its course. 

In the vicinity of the "Great falls," four miles above the 
mouth of Sandy creek, the west wall of the canon, caped 
at top by the sandstones of XII, become almost vertical, and 
give a very complete exposure of the rocks as shown in the 
following section (No. 12) obtained there: 

1. Flagy sa.ndstone and concealed .... , ..... 25' 
2. Massive sandstone, top of Homewood ....•• 25' 1 
3. Concealed................................. 90' No. XII. 

4. Sandstone, very massive, pebbly......... 50' t 2~0' 

5. Sandstone, grayish white, somewhat tlagy 55' J 

6. Green shales. . . . . . . . . . . ... ................ 15' 1 

7. Concealed with blossom of conl ........... 10' Mauch 

8. Green shales and sandstone ................130' J295' 

9. Sandst.one, somewhat massive. . . .. . . . . . . .. 25; Chunk. 

10. Greemsh, ftagy sandstones. . . .. . . . .. . .... 135 

11. Limestone and red shale .................. 25' 1 Mountain 

12. Limestone.............. .................. 65' ~ 120' 

13. Limestone, interstratified with red shale.. 20' J 
14. Red shale ................................. 10' Limest'ne 

15. "Silicious limestone". . .. ..... ., ........ 35' 

16. Sandstone, massive, P()cono, to level of 

Cheat river, at Great falls(1055'A. T. Bar) 50' 
No. XII is here 220' thick, or nearly 50' greater than at 

Quarry run in Sec. 2, and, it is possible that it should also 
include the 25' of flagy sandstone at the top of the section. 

Small chunks of coal were seen mingled with other debris 
in the concealed interval, NO.7, and if they belong there, the 
bed would be in the Mauch Chunk shale, for No.6, above, 
is unquestionably Sub-carboniferous. 

The "Silicious limestone" attains a thickness of 35' at this 
locality, and even then it is doubtful if I have carried it down 
far enough, since 10'-15' more of the underlying sandstone 
-possesses a very limy aspect in the great cliff which rises per­
pendicularly from the river at the Falls The whole stratum 
is one solid mass from the top of No. 15 down to river level, 
the Silicious limestone, as well as the sandstone below exhib­
iting current beding. 

The "Falls" at this locality is a very rapid descent of the 
river for several rods over the massive portion of the Pocono 
s~ndstone, the stream descending about 10' in as many rods. 

The following section (13) was obtained about 300 yards 
above the Falls, in descending a timber chute where the logs 
in their rapid descent have removed the surface debris from 
several localities on the west bank of the river : 

1. Up)le1' Freelwrt Cord, reported............. ,7' 

2. Concealed ............. ..... . .........200' 

4. Sandstone. massive, top of XII ..........50' } No. XII. 

5. Concealed.................. . ...........175' 225' 
6~ Red .~h(tle ...•••.•• .•....•.....•••' ••.....•10' 
7. Sandstone, ftagy greenish ............... .40' 

8. Sandstone, coarse, buff .................3' 

9. Red shale with i1'011 ore nodules . .............10' 


10. Sandstone, green, ftagy, visible ..........50' 

11. Concealed to level of Cheat river........320' 

The Upper Freeport coal given in this section, has been 
opened along the road on the land of Mr. Graham,' about 
one mile south-west from the top of the river bluff at NO.3, 
so that the interval of 200' between the coal and No. XII, 

given by the barometer, should very probably be increased 
by 50'-75', since the beds decline in that direction (5. W.). 

As we pass on south-eastward up Cheat river from the 
Falls, the rocks still continue rising gently for about two 
miles, when they turn over in the broad arch of Laurel Hill, 
and descend, carrying the limestones and shales of No. XI 
below river level, and finally submerging No. XII itself at 
Albright, in the centre of the trough, where the western bluff 
of the river reveals the following section (14) of the Lower 
Coal Measures: . 	 , 

1. Sandstone, somewhat massive, Mahoning?.. . 30' 
2. Concealed ...•.................................. 55' 
3. Shale, drab ...................... , ............... 15' 
4. Sandstone............ ........................... 2' 
5. Shale and fireclay. . . . . . . .. . . . . . . .. . . .. . . .. . . . . . .. 8' 
6. Shale, green, sandy .................... ~ ........ 1W 
7. Sandstone, gray, massive, F1·eeport ..•.••.•.•••.• 30' 
f3. Shale, drab........ ............................. 15' 
9. " dark blue..... .. ....... ................... 8' 

10. Coal, Middle Kittarming (Darli11!1toH). • ••••.•••••2'-3' 
11. Concealed............ '..... ..................... 5' 

12. Limestone, nodular, (Johnstown cement bed)...... 2' 
13. Concealed.......................... ... . . . . . . .. .. 23' 

14. Sandy shale. . . ... .... .. . . . . . . . . . . . .. . . .-..... 7' 
15. Sandstone. greenish.~........... · ............... 13' 

16. Shale, visible ................ .-............. ..... 5' 

17. 	Coneealed to level of Cheat river at Albright bridge 

(1200' A. T. Bar.), and to top of No. XII, here 
in bed of river. . .. ... . . . . . . . . . . . . . . . . . . . . . . . . . 25' 

Total height of section ................... 255' 
From the thickness of the measures in the above se,ction, 

it' would seem that the Upper Freeport coal should be look­
ed for immediately under the base of No. I, which accord­
ing to this indentification would be the Lower llfahonz'1zg 
sandstone, but still it is possible that the Lower coal meas­
ures are here thicker than usual on Cheat river, and in that 
even the Upper Freeport coal would overshoot the top of 
this section. 

NO.7 is undoubtedly the representative of the Freeport 
sandstone of Pennsylvania, while the coal of No. 10, would 
seem to be the Middle K-z'ttanning, or Darlington bed of 
Western Pennsylvania, if Mr. Franklin Platt's identification 
of the latter with the coal overlying the Johnstowll cement 
bed be correct; for the coal in question is here underlain by 
a grayish, nodular limestone thdt would well represent the 
"cement bed." 

The coal is quite good and has been gouged out of the 
the hill to the depth of a few feet for more than half a mile 
in the vicinity of Albright's bridge, its rapid dip into the hill 
preventing systematic mining. 

Just above the bridge, the Homewood sandstone rises from 
the bed of the river and makes a bold cliff along the north­
eastern bank, revealing under it a small coal bed beneath a 
few feet of shales.' . 

Above tl),is to the south-east, the other members of No. 
XII. come up, and make the steep north-west slope of Bri­
ery mountain. ' . 

I shall close this paper with a single suggestion in regard 
to the parallelism of the beds along the Cheat river that 
have included under the name Mauch Chu.nk s,'zale. 

A review of the sections will show that this interval, ex­
tending from the base of XI I down to the top of the Moun­
tain limestone, has a thickness of about 300', and can be 
subdivided into three well marked groups: 1st, at top, a 
shale interval often containing iron ore and one or more 
thin red beds, thickness 30'-50'; 2d, a series of flagy, green 
sandstone, often having quite a massive bed near the top, 

I 
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and sometimes containing calcareous bands 1'-2' thick, thick­ long unquestionably with the fish beds of the Chester lime­
ness 165'; 3d, a series of red and green shales in which usu­ stone at the West, and I should add that this remark of Prof. 
ally occur one or more thin beds of impure limestone; thick­ Worthen first suggested to me the possibility of an identity 
ness down to the main mass of Mountainlimestollt, 80'-100'. between the" .!Ilatedz Chunk slzales" of Cheat river, and the 

Those who have read my summary of the Geology of "Cuyahoga" series. 
Crawford and Erie counties, Pa., in Report Q4 ,will recall that The Molluscan remains found in the "Cuyahoga" series,'
I there show the "Cuyahoga shale," of Dr. Newberry to be however, seem to ally. them more closely with the Waverly
a very composite series, having a structure somewhat as fol­ sandstones (Pocono), which underlie the shales and lime­
lows, begining with the base of XII, and descending to stones of No. XI, and in my Report on Crawford and Erie
the Berea grit (Corry sandstone): preference was given to their side of the story. It now seems 

Shenango shales. . . . . . •. ......... . .........a5'-50' 
 possible, as suggested above, that the testimony of the fish­
Shenango sandstone.. ... ............. . .......25' 
 es may yet have to be received in preference to that of their 
M{'adeville Upper shales ..... '" ................20' more lowly cousins, the mollusks, and the "Cuyahoga


" •• Limestone....................1' shales" of Newberry, relegated to the horizon of No. XI, 

Lower shales ..................... 45'-55' . where they were long ago placed by Prof. Lesley on gener­


Sharpsville Upper sandstone ................... 50' al stratigraphical grounds, (see his scheme of Ohio and 

M{'adeville Lower limestone .................... , .2' Pennsylvania formations correlated in Report I, 2nd Geol. 

Sharpsville Lower sandstone. . . . . . . . .. . .........12' Sur. Pa.). 

Orangeville shales ..............................75' The apparent contradiction in the evidence given by the 

Berea Grit ................................. ,' ..... - two classes of organisms may be satisfactorily explained, 

Total av{'rage of thickness about . .. . . . . .. 280' when it is remembered that the open sea in ,which the great 


Mountain limestone of Cheat river-the Chester, St. Louis, 
The above succession, I have traced southward from 
and other beds of the West-accumulated, shoaled away to Crawford county to the mouth of Beaver river at the Ohio, 
a beach line of muddy shallows in Eastern Ohio and West­more than half \yay to Cheat river, and in oil borings at 
ern Pennsylvania, similar in every respect to the WaverlyBeaver falls, Smith's ferry and other localities, the series is 
and Pocono beaches that had preceded them, and conse­still 270'-280' thick. 
quently we should exp~ct to find the life forms that had in­As is well known, the geologists of the 2d Geological Sur­
habited the latter, continuing on with but slight changes upvey of Pennsylvania, who have studkd the Sub-conglomer­
into the edges of the Mauch Chunk series, where overlap­ate measures in the western counties, have all heretofore 
ing the lVlolmtaill limestone it practically continued theplaced the divi"::ug line between XI and X, in the SlzenallJ[o 
Pocono beaches on to the close of the Subcarboniferousshales, and regarded the massive sandstone below them as 
epoch.the begining of the Ponoco. 

I t will be seen at a glance that the "Mauch Chunk shale" 
interval on Cheat river has a striking stratigraphical resem- The Forests of, West Virginia 
blance to the "Cuyahoga series, in Western Pennsylvania, a Written for 'The Virgillias by Prof. S. P. Sharples, 
shale interval at the top and bottom with an intervening Expert Special Agent of loth Census. 
sandstone interval-Shenango-Sharpsville Lower-ofprac­
tically the same thickness in each case. The query here On refering to the Fore~try map of West Virginia, which 
suggested is, can the" Mauch Chunk shale" interval, 300' forms part of Bulletin No. 25 of the Forestry series of the 
thick on Cheat river in Monongalia and Preston counties, be loth census, it will be found that a large portion of the south­
identical with the" Cuyahoga shale" series as given above ern and eastern parts of that state is colored green, thus 
from the Ohio line counties in Pennsylvania? The answer showing that the forest covering is still, to a large extent, 
is yet quite doubtful, but the only evidence obtained at pres- standing. 
ent, seems to point to an affirmative reply. This forest portion of the state forms what was known in 

Stratigraphy gives an answer decidedly in the affirmative, the early part ofthis century as the "wild lands of Virginia." 
for the succession in each case is practically the same, and It is a rough mountainous country with steep hill sides and 
yet we must not forget that the nearest points to which the deep narrow valleys with little flat or even workable land. 
series has been traced-mouths of Beaver and Cheat rivers The streams are mostly mountain torrents. It is almost 
-are separated by some 60 miles, in which these beds are entirely without means,of transportation other than that fur­
buried from sight by the overlying Coal measures. It nished by heavy wagons traveling over the wurst roads that 
should be stated, however, that the lithology of the 165' sand- I have ever met with, roads that are practically impassible 
stone series on Cheat river is often strikingly like that of in many places except on horseback. 
the Snarpsville beds in Pennsylvania, and also that it some- This region is drained on the north by the Monongahela 
times contains, near its top, a massive brown sandstone that and its tributaries, chief among which is Cheat river. The 
would correlate well with the Shenallgo Ss. Potomac also takes its rise in the same region as the Cheat. 

But what say the fossils to this supposed parallelism? The southern portion is drained by the Great Kanawha and 
On Cheat the" 11lauc/z Chunk beds" are not fossiliferous, its branches, the chief of which, flowing in from the north, 

so that we cannot compare them directly in this respect. • are the Greenbrier, the Gauley, and the Elk; Coal river 
The" CU)'allOga" beds are often quite fossiliferous, how- flows into the Kanawha from the south. 

ever, and the evidence that they furnish is curious, as show- The southern part of the state is also drained by the Guy­
ing an apparent contradictio~ in the answer to ou~. query andot and Big Sandy rivers. All these streams flow in com­
given by hvo classes of orgamsms-l\Iollusks and fishes. paratively narrow valleys with but limited flood plains .. So 

The 11leadcville limestones in the" CU),allOga" beds are in deeply have many of these streams eroded their valleys 
Crawford county, filled with remains of fishes, scales, bones, that in many places these valleys have the appearance of 
teeth, dermal structures, &c., and in the spring- of 1880 I deep canons; this is notably the case With the upper or New 
sent some of these fossils to Prof. Vvorthen. the eminent river valley of the Kanawha. For many miles this r:ver is a 
Palicthyologist of Illinois, for his opinion as to their geolog- narrow torrent down which it is impossible to float logs. It 
ical horizon. He replied that they seemed to him to be- is said that when it has been tried that the logs by the time 
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they reached the falls were worn out. Part of the course of 
Cheat river has, I am informed, the same character. 

The forests of the state vary vefy much ~ith the locality, 
or rather with the geological formations and the elevation. 
The upper and middle coal measures which underlie the 
western part of the state are covered with a luxuriant growth 
of timber, which extends in many places to the very tops of 
the ridges, changing somewhat in character with the expos­
ure and elevation. Along the streams the red or river birch 
(Betula nigra,) and white elm (Ulmus Americana) are com­
mon, and grow in many cases to a large size. 

Following these and runing for a considerable di:;tance into 
the coves, there is a mixed growth oftulip-poplar (Lirioden­
dron tulipifera,) which is here the finest tree of the forest; 
growing with this are many fine buckeyes (Aesculus Hava,) 
and magnolias or cucumber tree, (Magnolia acuminata.) 
In many places this belt is interspersed with groves of syca­
mores (Platanus occidentalis,) and, wherever the exposure 
is right, the hemlock (Tsuga Canadensis) grows luxuriantly. 
Next succeeding this belt comes the white oak (Quercus alba,) 
which attains on the ,coal measures a growth and luxuriance 
rarely seen elsewhere. Growing at about the same elevation 
are many noble beeches. 

Last year there was a very heavy frost, late in the 
spring, on the lower Kanawha, after the beeches had put out 
their leaves,-it killed the leaves in all exposed situations, 
and the trees did not recover from' its effects during the 
growing season,though .they madea feeble effort to put forth a 
fresh crop of leaves. These were not more than one-tenth 
of the proper size, and it was easy to see, during the whole 
summer, the extent of the beech belt. 

Along the tops of the ridges there is, in many places, a 
good growth ,J1chestnut oak, red oak, and chestnut; while 
among the white oaks are many fine hickories (Carya alba, 
tomentosa, and porcina,) making in its entirety, a mixed for­
est of great value. 

A large amount of timber has been destroyed by forest 
fires and the "deadenings," mad~ for small farms-many of 
them by squaters; yet, in spite of all these causes, there are 
many tracts of magnificent forest still remaining. Tracts 
where poplar, that will square 2 feet for 60 feet in length, 
may be obtained, where the beech and the white oak have 
never been touched.. This timber is generally in the coves, 
at the heads of small streams, and in other comparatively 
inaccessible localities, such as along the canon of New river 
on the side opposite the railway. 

As the Ohio river is approached the country becomes 
more level and offers better facilities for farming and grazing, 
transportation is also easier, and so we find the river coun­
ties almost destitute of merchantable timber, though there 
is still much woodland. 

On the eastern edge of the coal measures, where the sub­
carboniferous shales and limestones crop out and form the 
high plateaus or mountain valleys in which the main rivers 
of the state take their rise, the spruce and pine forests of the 
north extend a long spur to the south. ,This belt of forest, 
extending nearly to the southern edge of the state, is re­
markable not only for the size of its trees but also for the 
density of its forests. _The black spruce (Picea nigra,) called 
here "yew pine" and "white spruce," furnishes a timber com­
parable in working qualities with the best white pine and 
superior to it in stiffness and strength. The white pine (Pi-. 
nu's strobus) is found covering a large area in Pocahontas and 
Greenbrier counties; and through all this region the hem­
lock is abundant. Extending along the eastern edge of the 
outcropings of the coal measures is a remarkable belt of 
wild cherry (Prunus serotina,) the common rum or bird 
cherry. Those who have been accustomed to see the miser­
able caterpillar-eaten specimens of this tree, common all 
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over the north, can form but little idea of the splendid tree 
that is found growing in these forests; trees three and four 
feet over the stump and 60 feet without a limb are not un­
common. Along with this growth the sugar maple is also 
found in its prime, nvaling the cherry in size and surpassing 
it in abundance. Much of this cherry, maple, and spruce 
country is mountain meadows, where the soil is so damp 
that forest fires have had but little effect.' 

In this part af the state fine chances are still offered for 
experiments in forestry, The forest land is comparatively 
valueless, and large tracts can be obtained for a few dollars 
an acre, the land not being very favorably situated for farm­
ing-, the squaters are not troublesome. Natural re-foresting 
takes place here with great rapidity. A good instance of 
this was seen in Tucker county, where a "deadening" ofsev­
eral hundred acres was made about 30 years ago. For 
some cause this was never utilized, and the trees were allow­
ed to grow up again. The cherry trees on it are now six 
inches in diameter, from 50 to 60 feet high, and perfectly 
straight. Through this district cherry is the favorite wood 
for fencing. 

Re-foresting is_ also going on on the coal measures. Here 
wherever the land is abandoned, white and black walnut and 
various oaks soon take possession. The large black walnut 
trees are becoming com paratively scarce, but a young 
growth is coming rapidly forward that will surpass in abund­
ance the old one, and if reasonable care is taken to protect 
it this will furnish even better timber. 

If some of the various railroad projects that have been 
suggested are carried out, the most of the forest land of this 
state will soon become quite accessible to market. 

The Canoy Indians, from whom our ri'{er name Kanawha 
may have been derived, are mentioned by Albert Gallatin, 
in his Synopsis of the Indian Tribes of the U. S., in the 
Transaction of the American Antiquarian Society, published 
in 1836, in the following passages: 

" The COllOYS were either a tribe of the Nanticokes or inti­
mately connected with them. Charles Thompson calls the 
nation N anti cokes or Conoys, but confounds them with the 
Tutelos. Mr. Heckwelder thinks the Conoys to be the same 
people with the Kanhawas, This-last name is identical with 
that of the western river Kanhawa, and it might have been 
supposed that the Kanhawas were a tribe living on that riv­
er, and that called by the Five Nations, Cochnowas, which 
at the conference of Lancaster (1744) they said they had 
destroyed. But it seems certain that the Indians on the 
heads of the Potomac were called Ganawese and Canhawas. 
The N anti cokes and Conoys, being allies of the Six Nations, 
remained on the Susquehanna till the commencement of the 
war of the revolution, when they removed to the west and 
joined the British standard," (p. 52.) 

"Heckewelder, speaking of Conoys, says, that they are 
the people we call Canais, Conoys, Canaways, Kanhawas, 
Canwese; and, in another place, that the Canai settled at a 
distance, on the shores of the Susquehanna and of the Po­
tomac. Colden mentions, under the year 1677, Canagesse 
Indians, and in 1684, the Cahnawaas, meaning certainly the 
same people, as Indian friends of Virginia, against whom the 
Five Nations had commenced hostilities. Indians living on 
the Potomac, rather than on the Kanawha, must at that time 
have been under the protection of Virginia. And it is prob­
able that the Nanticokes, the Susquehannocks, and the Co­
noys, Canawese, or Cahnawas, were but one nation, extend­
ing from the eastern shore of Maryland, across the bay, and 
north of the Potuxent to the upper waters of the Potomac." 
'(p. 56.) 

In the speech of Tachanoontia, a chief of the Six Nations,, . 
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made in 1774, at Lancaster, Pa., during negotiations for a 
treaty, is this statement: "All the world knows we conquer­
ed the several nations living on Susquahannah, Cohongo­
ronta (Potomac,) and on the back of the great mountains in 
Virginia; the Conoyuch-such-ronaw, the Cohnowas-ronow, 
the Tohoairough-roonaw, and the Konnutskinough-roonaw 
feel the effects of our conquests, being now a part our of na­
tions, and their lands at our disposa1." 

In reference to the termination roonaw it is said to be the 
same as irelli, the Algonkin for "men," and in this connec­
tion means Indians speaking the Algonkin tongue. 

American Institute of Mining Engineers. 
(Continued from page 68.) 

been proven on the old Catawba furnace estate for some ten 
miles, along and some distance up the eastern slope of the 
North mountain; the ore bearing belt, ne~rly vertical, has a 
breadth of about ISO feet, and in this are ore strata from 6 to 
10 feet thick.-The same belt has been traced farther to the 
southwest. (See structure of this range in section No. I, ­
also anthracite coal beds in No.X, there worked for local use.) 

The visit to Gale mines of Rorer Iron Co. gives the mem­
bers a fine view of the bottom lands of the Roanoke and of 
the rich agricultural reg-ion beyond, a common sight in every 
portion of the Great Valley of Va. from the Potomac to Tenn. 

In this direction the Western Blue Ridge has been locally 
glaciated almost out of existence, only low ridges, like Mill 
mountain on the left, and rounded and pointed knobs re­
maining, but enough to hold up the great iron ore beds at 
most convenient levels for working. Beyond these knobs 
and ridges the eastern, Archaean or Primary Blue Ridge 
presents its deeply sculptured and hig~ly picturesque hori­
zon line. . 

The Gale mine enables one to see the character of the No. 
I (Potsdam) ores when disposed in a shallow syncline. The 
eastern outcrop, exposed in the open field on the iron knobs, 
shows one stratified bed of ore over 10 feet thick, and the 
same is seen where mining operations have cut it on the slope 
of th~ trough; other beds exist beneath this.-The same 
character of deposits have been opened at the Griffin, old 
Gale, Turner and Starkey mines a short distance to the 
southwest. On the westward slope of Poor mountain, the 
western B1ue Ridge that appears again in the distance to the 
westward, on the right, these ores, similar in character and 
extent, have been developed at the Bott and other mines; 
section No.2 shows the disposition of the ore-bearing rocks 
there. 

Excursion to Flat-top,JU1le 7t1z. 


No. 4.-N. & ~v. RR. : Roanoke to Pocahontas. 

Miles from Feet above 

Stations. County and State. Roanoke. Tide. 

Roanoke ...........Hoanoke, Va........ O.O() ........ 912.8 

Salem...... ... .... 6.75 ........ l,OJ6.;J
.1 ........ 


Big Spring .........Montgomery, " ....... :20.00........ I.2.'iO.:l 

Shawsville......... " ........ Zl.oo ........ I 26i.9 

Big Tunnel........ " ........ 2i.OO ........ 1,917.9 

Christiansburg (sn) " .. .. ...... 32.50........ 2,000.0 

Central.... ... .... " ........ 43.00.......1,ii2.i"i 

Xew IUver ........Pulaskl " ........ JJ.5~ ........ 1,76').0 

Churchwood.... .... " " ........ 50.00 ........ 1,769.0 


Staytid~ ............Giles .. .. ...... 58.50 ........1,613.0· 

Hippl<>mead...... .. .. ....... 6l.ij~ ........ 1,610.0 

\\'enonah........... .. ........ 72.51

). ....... 1/>62.0 

XalTO\\'s .:.. ...... .. ........ 7;;.5,) ., .... l,.'iW.O 

Adnir ........... :... .. ........ 79.50........... .. 

Glenlyn ............ )Icrccr, \Y. Va. .. ...... 82.00........ J,52.)./) 

Oakvale....... .......... Sll.!)O ............. . 

Ingleside...... .... .102.00 ........ 1,910.0 

Bluefield...... .... .. ......1I2.flO... ..2':-lojj.0 

Grahnm ..........Tazewell, Va ........ 11;J.00......2,3!J0./) 

Falls ~li1ls ....... .. ...... 118.50........2,:128.Q 

Pocllhon tas.. .. .. . .. ......12;;.00. .. .. 2,31;;.0 


Going from Roanoke to Pocahontas by the Norfolk & 
Western RR., the railway first follows Roanoke river to its 
forks near Big Spring; it then passes for some distance 
along the side of the lovely valley of the South fork of Roa­
noke, ascending to the watershed of Roanoke and New riv­
ers-a mere divide in The Valley that is often foolishly call­
ed Alleghany mountain, because New river flows westwardly. 
Along this part of the route the Western Blue Ridge, as 
Poor mountain, is on the left, the railway at times runing 
near the junction of formations I and II. The ores of No. I 
have been developed all alons the western flank of Poor 
mountain. Fort Lewis mountain rises to a bold height on 
the right.-The structure of this region is well shown in sec­
tion No.2, which crosses-near Big Spring.-Eastward from 
Shawsville, in the Blue Ridge, are Alleghany Springs, noted 
for their chalybeate waters; and near Big Tunnel, On the 
right, are Montgomery White Sulphur Springs. 

The Roanoke-Kanawha (New river) divide is crossed just 
beyond Big Tunnel, at an altitude of over 2,000 ft., and the 
plateau of New river, one that ranges in elevation from i,600 
to over 4,000 ft., is entered upon. From thIS divide the des­
cent is quite rapid to New river; passing Bangs, the station 
for Christiansburg; the pleasant county seat of Montgomery 
county, which is on the left; in the same direction, in the 
Blue Ridge, is the Brush creek gold field. A few miles 
northwest, to the right, from Bangs, at Blacksburg, is the 
Virginia Agricultural and Mechanical College. Going down 
to New River Price mountain is seen on the right; this con­
tains several qeds of coal in formation No. X, the Vesper­
tine. . 

New river, the Uper Kanawha, soon appears on the right, 
a noble stream that has come down for near a hundred miles 
from its head springs on Grandf.:'lther mountain in North Car­
olina, over a mile above the sea leve1.-Central (Lovely 
Mount is Uncle Sam's n'ame for it) is the terminus of the 
New River branch of the N. & W., but that branch is not 
reached until New river is crossed and New River station 
(Perth, is is said, it is to be renamed, for no reason that we 
wot of) is reached, where a fine section of the Valley lime­
stone, No. II, is exposed. Up the river from this point is the 
New River-Cripple Creek iron region, some of the pig iron 
from which is boated down to this point. 

The New River branch turns northwestward and runs 
across The Valley-the fine grazing and timber lands ofPu­
laski, to the grand gorge that New river has trenched through 
all the Apalachian ranges. From just beyond Churchwood 
station on to Adair, is displayed oue of the most interesting 
geologic and scenic sections in the country. All the forma­
tions from No. II to No. XI, from the Trenton up to the Um­
bral, inclusive, are these displayed, exhibiting numerous 
forms ofstratigraphical arrangement.-Section NO.3 will aid 
in acquiring a knowledge of this region. 

After an exciting run down New river, through and across 
the formations--passing numerolls outcrops of Trenton (II) 
and Clinton (V) iron ores-the mouth of East river is reach­
ed, where the railway turns and runs with East River or Pe­
ters mountain, along a profoundly faulted valley in which 
the formations are wildly crushed together; this passed it 
turns down the Bluestone (named from the blue, No. II, 
limestone there exposed), and terminates at the eastern base 
of the Great Carboniferous escarpment, ~t Pocahontas. 

Want of space forbids giving detailed information about 
the iron ores of the East River mountain' chain, or of the 
Great Flat·top Coal·field and the vast forests on and beyond 
it; the papers read before the Institute will supply this infor­
mation.-We have only room for the station, distance, and 
altitude table from New River to Bristol, which appears on 
page 65. 
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The Eastward Traffic of the Norfolk & Western RR., for 
First Quarter of 1883, by origin and destination, in 2000 lbs. 
tons, has been kindly furnished The Virginias by Auditor 
E. E. Portlock: from those official statements we summa­
rize the following facts: • 

I. Live Stock. 
Cattle....... .. ..•.... 2,279 Horses fmel mules. ...•• 588 
Hogs ....•• : .. ... .... 250 

Total. .....•..•.••• 3,250 

These were sent from 26 different stations of the road, but 
mainly from those of The V~lley, the blue-grass country,­
Bristol, Abingdon, Glade Spring, Marion, Dublin, and Chris­
tiansburg having been the most important shipment stations. 
Of this 749 tons were from beyond Bristol, from Tenn.-The 
destinations were to Shen. Valley, Va. Mid., and Richmond 
& Danville railways; to Lynchburg, Petersburg, Norfolk 
and way stations. 

2. Forest Products. 
L\lmber.............. 3,448 Wood ............... 1,139 

Logs ................ 3,275 

Staves ................ 3.170 Total.. ; ....... , 20,864 


The above was sent from 40 different stations ofthe railway 
and from beyond Bristol.-The lumber was sent mainly from 
the Valley stations, from Wytheville to Bristol, from New 
River branch, and from Midland and Tidewater region sta­
sions; it was destined to Baltimore, Philadelphia, New York, 
Boston, Richmond, Lynchburg, Petersburg and Norfolk, 
and to S. V., Va. M., and R. & D. railways; much of that 
from The Valley was black walnut and cherry, the latter 
from the Blue Ridge in N. C., shiped from Abingdon.-The 
logs were probably most of them black walnut, as they were 
sent from the lImestone region of The Valley. These logs 
were destined mainly to Boston and New York.-The staves 
were mainly from beyond Bristol, from Bristol and Abing­
don and from the New River branch, from the white oak 
regions, and destined chiefly to Norfolk, for shipment to the 
West Indies, etc.-Counting 5,000 ft. b. m. as 10 tons, the 
above movement was about 10,508,000 f t. 

3. Minerals and Metals. 
Lead, shot and bar. . • .. . 6 Zinc Spelter.......... 222 
Lead, pig. . . . . . . . . . . . . . 3 Cement and lime ..... , 308 
Barytes ............... 185 Marble.............. 738 
Manganese...... ...... 100 Plaster.............. 750 
Copper and other ores.. 145 Slate and stone. . ... ... 115, 
Copper ingots.......... 73 Salt.................. 179 
Iron ore ...•••..•....• 2,682 CoaL •..••......•..••. 2,108 
Pig iron ............. 5,342 


Total. ............. 13,307 


The shot and bar and pig lead was from the Wythe Lead 
Works to Lynchburg and way stations; the barytes was 
from Marion, to Boston, New York, and Philadelphia; the 
manganese was from beyond Bristol to Norfolk and New 
York ; the copper and other ore was from Buford and 
Prospect, to Philadelphia, Lynchburg and way stations, and 
the copper ingots were from Marion (from the Ore Knob 
works in N. C.) to New York. Of the iron ore 2,019 tons 
were from Cranberry, N. C., 643 from Ripplemead, Va., 
mines, and 20 from S. V. RR.; all of this (except 20 tons to 
Norfolk) went by S. V. RR. to Pa. furnaces. 

The pig iron was from beyond Bristol, from Bristol, Ab­
ingdon, Crockett, Max Meadows, Dublin, New River, 
Christiansburg and Lynchburg. Of it 1,585 tons, that from 
Bristol and beyond and from Abingdon, came from Tenn.; 
3,607 tons, that from Crockett, . Max Meadows, Dublin, and 
New River, was from the Pulaski and Wythe co'unty furna­
ces, on New River, Cripple creek, etc.; the yO tons from 
Lynchburg was probably from the furnace there, and the 60 

from Christiansburg was from Sinking Creek furnace, Giles 
. county. This pig was sentto New York, Philadelphia, Balti­

more, Shen. Val. RR., Lynchburg, Richmond, Petersburg 
and Norfolk; all that from Virginia was charcoal iron, suita­
ble for car-weeels, etc. 

The zinc spelter, all from the Bertha works at Martin, 
went to Boston, New York and Philadelphia; the cement 
and lime were from Saltville, from S. V. RR., R. & A. RR., 
Petersburg, Lynchburg, etc., mainly to local points; the 
marble was all from Tenn., except a few tons to and from 
way stations,-the Tenn. marble went to Boston, New York, 
and S. V. RR.; of the plaster 7°° tons were'sent from Salt­
ville, where quarried, to way stations; the slate and stone 
shipments were mainly from Buford and Petersburg to way 
stations; the salt, except 21 tons of foreign, was from Salt­
ville, where made, to way stations; and the coal was, from 
beyond Bristol (1,57&tons), Martin 30, Churchwobd 10, New 
River (Flat-top) 83,and Christiansburg 23<). All these but that 
from New River and Tenn., was No. X, or Vesperti!le coal. 

The Minerals of Wythe Co., Va., lead Mines.-At a 
meeting of the Association of Am. Geologists and Natural­
ists, held in Boston in 1842, Prof. Wm. B. Rogers mention­
ed that he had found the sulphuret of zinc sometimes, and 
the silicate (electric calamine) generally and very abundant­
ly in the lead mines of Wythe county, Va. The latter min­
eral often occupying a great part of the breadth of the vein, 
lying for the most part beneath the lead ore, sometimes as 
a sub-crystaline mass and sometimes in groups of small ra­
diating crystals. The sulphuret is chiefly met with in nests 
and thin veins, in the spary and magnesian limestone ad­
joining the lead ore, a~d intermixed with crystals and sma11 
seams of galena.-He added, as a fact of mineralogical in­
terest, that besides the sulphuret of lead, these mines yield 
in some instances quite a large proportion of carbonate, of 
which beautifully pure crystaline specimens were by no 
means uncommon; and what is still more interesting, they 
furnish a considerable amount of red oxide or native mini­
um, with a small proportion of yellow oxide, both of which 
have hitherto been regarded as very rare minerals. From 
its resemblance to ferruginous earth or clay, this red oxide 
was, until lately, regarded at the mines as worthless, but is 
now highly valued for its productiveness in metal. 

The Washington & Western RR., extending 51 
miles from Alexandria, Va., to Round Hill, near the 
eastern foot of the Blue Ridge, Loudoun county, ,Va., 
has recently been wId, und-:r a decree of court, for 
$400,000, and the sale has been confirmed.-It is 
known that this purchas~ is in the interest of the Shenan­
doah Valley RR., which will at once proceed to extend it 
across the Blue Ridge to some point on its main line in 
Clarke county, and thus secure a direct line to Washington 
city and to the port of Alexandria, greatly to its advantage 
and to that of those cities. 

This rdilway was chartered and begun as the Alexandria, 
Loudoun & Hampshire, to extend from Alexandria to the 
Potomac COJI basin; it was changed to the Washington & 
Ohio; then to Washington & Western; and now it is said 
it may be named the Washington, vVestern & Ohio,-but 
that is doubtful-It is more than probable that this road will 
be extended beyond the S. V. RK. by way of Winchester, 
westward to the Apalachian iron belts of Virginia and West 
Virginia and to the POtOIlJaC coal basin. connecting with the 
\\'. Va. Ct'ntral & Pittsburg RR., as shown on the map in 
the May, 1882, No. of The Vir.,f[inias. 
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Traffic of Shenandoah Valley RR., first quarter of 1883. 

Auditor J. S. Coxe kindly furnishes The Virginias full 
statements ofthe shipments of lumber, cattle, minerals, etc. 
by the Shenandoah Valley RR. during the months of Jan., 
Feb., and March. 1883; the first quarter of the current year, 
in 2000 lbs tons. From these we have compiled the fol­
lowing. 

I. 	Minerals and Metals. 
Tons. Tons 

Pig iron........... 2,027 
l\langanese .....•.. ,. 
Iron ore ....••.••••• 

Blooms.. ........... 417 

Lilne ...•.•........ 
 Railway iron. •.•.• . 883 
Ochre .........•••. 

Total .••..•.••. 9027 

The shipments of iron ore were from Dry R,!n, Mil?es, 
Roanok~, Kimball, Ingham, Houston and VesuvIUS statIOns 
of S. V. RR.; Ripplemead station of Norfolk & Western ; 
and Cranberry, N. C. These ores were destined to Swa~ta­
ra, Bessemer, Johnstown, Harrisburg, Allentown, Mt.. U11l0n 
and Dunbar, Penn.; to Dover N. J. and some to statIOns on 
S. V. RR.-The Houston, Va., mines shiped 1,018 tons of 
manga'niferous ore to the Cambria works, Johnstown, Pa. ; 
and 1,262 tons of Cranberry, N. c., ore were taken to Allen­
town, Pa. . 

The manganese, except 36 tons from Vesuvius station, was 
from the Crimora mines, Augusta county, Va. It was sent 
to Pomeroy,Ohio,Pittsburg, Philadelphia, andJohnstown,~a.; 
Jersey City, N. J.; Newport News, Va.; and Mason 'CIty, 
W.·Va. . . 

The ochre was from the' Oxford mines, near Marksville 
station. It was sent to Rochester, Baltimore, Cleveland, 
Chicago, Evansville, Toledo, Cincinnati, Dayton and 
Detroit. 

The lime was mainly from Riverton and Lime.- Kiln sta­
tions to Richmond, Petersburg, Wakefield, Zum, Norfolk, 
~:Iechum River, Lynchburg and Charlottesville, and l~)Cal 
points, in Va.; and to Chambersburg, Pa., and Washmg­
ton, D. C. 

The pig iron and blooms (except 5Y tons from Bristol, 
Tenn., and 30 from Roanoke, Va.,) were from the Shenan­
doah Iron-works, at Milnes station, to Philadelphia, Potts­
town, Danville, Harrisburg, Altoona, Catasauqua, Limerick, 
Kensington, York, Swatara, Paschall, Haleyes, and Centre­
ville, Pa.; Boston, Baltimore and Richmond; Gloucester, 
N. J.; and Wilmington and Newport, Del. 

2. Forest Products. 
Ton<;, 	 Tons. 

I~umber ......... . 4.431 ~pokes. rough..... . 

Bark. ground ...... . 98 Ties, railway .•..••. 
Sumac.......... . 14 


Total. . . . . . . . • • . . 8.730 
Bark, rough ...... 900 cord.,. 

These articles were shiped from nearly every station on 
the S. V. RR., showing the abundance of forest products 
along its line,-and to more than twenty markets in Va., 
Md., Pa., N. J. and N.~. The moveme?t _ of rough 
bark was mainly to local pomts, where tannenes have ~een 
established; the ground bark was f~om Fro.nt Royal, RIver­
ton Rileyville and Dry Run to Pll1ladelphla, Pa., and New­
ark', N.J. The sumac was from ~iverton to Huntingdon, 
Pa. Most of the rough spokes were sent to \Vest Chester, Pa. 

3. Live Stock. 
Car-loads. 	 Car-loads 

Cattle lSI Sheep......... ..... 12 


Horses ...........•.• 16 

Hogs ..•..•........•. 7 Total...... .... .. 186 


Shipments of live stock were made from eighteen stations 
of this railway to Philadelphia, Baltimore, Trenton and num­
erous points in Pennsylvania.-This road is most favorably 
located for a large cattle carrying business. . 

These items foot up over 20,000 tons of freight. In most 
of them there is a handsome percentage of increase over the 
same quarter of 1882. 

The Fire-and China-clay from the beds of the Virginia Chi­
na-clav and Fire-brick Co., near Sherando station of Shen­
andoah Valley RR., Augusta county, Va., has recently been 
the subject of analysis by Dr. Henry Froehling, analytical 
chemist, Richmond, Va.; 'the result-No.1 of the following 
table-he has kindly furnished TIle Virginias, adding Nos. 
2,3, 4 and 5 of analyses of Scioto, Ohio, clay, from Ohio 
Geo!. Report of 1870; to which we have added Nos. 5 and 
6 of clays from Woodland, Clearfield county, Pa., by Otto 
Wuth, from catalogue of Woodland Fire-brick Co.-The 
Virginia sample wae dried at 212 0 previous to analysis. 

NO.1. No.2. No. 3· NO.4. NO·5· No.6. NO·7· 

Silica••••••.•....•• 47·9° 61·9° 57·9° 54. IS 59·3° 4'J·13 45. 64 
Alumina •.••••.•••.. 39.86 22.8<:> 26.60 23.3° 2 4. 10 37.51 38 .57 
Lime .......... .... 0·:!3 0·°5 0.25 1.25 0.80 0.29 0·45 

l\Iagne~ia ...• ...... 0.19 0·7° 0.60 'race 1.15 0.10 0.12 
Potash and Soda .• " 1·55 0·9° 1.15 0·9° 0·95 
'Nater ...... : •.•.•.• 9. 85 	 15. 61 14.91 
Iron sesquioxlde ••'. 0.24 	 0.15 0.13 
Organic matter ••••. 	 0.21 0.18 

99. 82 99.25 99.50 99.90 99.55 100.0:> 100.00 

There was only a "trace of soda" in the Virginia clay. 
Dr.Froehling comments on the Virginia clay :-"Theoretical­

ly it should make a good ~re-bric~ for ~oke. ovens whi~h re­
quire a dense rather alummous bnck With httle or no Iron; 
in these respects it is £ou superior to the Scioto clay, the anal­
yses of which are given in the Ohio report." 

An additional interest is given to the abov:e by the state­
ments ofMr. Soldenhoff that the damage to hIS Coppee coke 
ovens, at Hawks-nest, on Ches. & Ohio Ry.-which he is 
now repairing-resulted from the highly silicious character 
ofthe American bricks that in his absence, were used in their 
construction, the brick in the flues having fused and choked 
them. Mr. S. thinks of importing bricks for his purposes. 
Of this, we assure him, there is no necessity. He has only 
to make known the character of the brick he requires and he 
will find that the W Qodland, or the Virginia companies, above 
mentioned, or some other American fire-brick makers, will 
supply just the article needed ;-and from what we hear of 
the coke made in these ovens the demand for such brick 
will probably be' a large one. 

Elk-Garden, W. Va. Coal.-At a recent meeting of the di­
rectors of the W. Va. Central & Pittsburg Ry., the presid ent 
of that railwa\', Hon, H. G. Davis, ar·nounced that a c 'al 
department had been organized at the Baltimore office of the 
company, 57 Second St., with branch offices in New York 
and Boston. In this connection he stated that he had had the 
Elk Garden coal, which this company mines and ships, tested 
by the Navy D,partment at Washington, with the following 
satisfactory results: 

Equipment Office, Navy-Yard, 
Washington, April 13, 1883. 

Commodore J. Pattison, Commandant: 
I have the honor to report that the bituminous coal re­

centlv received from the West Virginia Central & Pittsburg 
Ry. Co. from their Elk-Garden (Big Vein) mines, has been 
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tried in the rolling mill, forge and machine shops for several experiments were conducted and the manner of making the 
days. We finrJ that it burns freely, gives a strong, clear' calculations;" and this assertion being backed by an unan­
flame, and is remarkably free from slate and dirt, and leaves 
but little cjnder. This coal is of excellent quality, and meets 
all the requirements of the shops in this department. 

Very respectfully, 
S. Casey, 	Commander V. S. N., 

Equipment Officer. 

The Coke Controversy. 
Reply of Pro( Dewey to Mr. Fulton. 

To the Editor of Tile Virginias. 
Dear Sir :-I have read Mr. Fulton's wordy and poetic 

communiCation to the Keystone Courier upon the subject 
of my letter to you published in the May number. 

As frequently happens, when a person finds himself fol­
lowed up and cnrnered by his own misstatements, Mr. Ful­
ton has entirely dodged the square issue and expended him­
self upon unimportant side issues, and in raising distinctions 
which cannot be sustained. 

To follow the points of my own letter rather than the at­
tempted answer. why does not Mr. Fulton explain the stu­
pendous blunder, first cal1ed attention to, of ( omparing per~ 
centages by weight with percentages by volume? Again, 
why does he say nothing about the discrepancy between the 
number of cubic centimeters in one cubic inch, and the 
number of cubic centimeters in his cubic inch of Ala­
bama coke, in which an error of over 15 per cent occurs? 
Or is such an error but one qf the trifles with which "we are 
met all through this brief article?" 

The point of the order in cell space co"sidered by itself 
is, at best, comparatively unimportant, and having shown, as 
I have, that the determina'ions of the cell space are vitiated 
by errors of over IS per cent, its value sinks into insignifi­
cance; yet ,Mr. Fulton expends himself entirely upon this 
small point, utterly ignoring the point upon which every­
thing else depends. Nevertheless, even on this point, small 
as it is, Mr. Fulton has fallen into a grave error, for I made 
no attempt whatever to "rank" the cokes in this table, but 
only to express their relative content of cells. The reason 
for introducing this point at all was simply as being one of 
the many exhibitions of the general looseness and crud ty 
of this table; and it was not upon this point that the whole 
table was declared to be inaccurate, but upon the errors sta­
ted above. • 

As to the difference between a pore and a cell-which Mr. 
Fulton baldly asserts to exist-I would be glad if Mr. Ful­
ton would kindly inform us in what the difference consists; 
and also, when he placed his pieces of (oke in water under 
the receiver of the air pump and exhausted, how he induced 
the water to enter the cells and to keep out of the pores. 

Again, Mr. Fulton asserts th t a hard coke is a cellular 
coke and a soft coke is a porous coke; also that hardness 
assures its higher order of cellular space-but this is a mere 
assertion of his-and he brings nothing whatever to Its sup­
port, nor can he do so. ­

I repeat, I d,) not wish to enter into the discussion of the 
relative values of the Connel1svill~ and New River cokes, 
and the motive of my former letter was to guard agains: 
dependence being placed upon such worthless results as the 
table published by Mr. Fulton, or "impeach," if he chooses, 
the "method (or manner)," of the "physical tests used." 
I do not know at the present writing \\' hich is the better 
coke, but I do know that such results cannot be of the slight­
est assistance in settling the question. 

Finally, 1 restate my original assertion in regard to this 
table. "I have said enough to demonstrate its entire lack of 
value, both on account of the want of care with which the 

swered array of figures stands uncontroverted. 
Yours very truly, 

Fred. P. Dewey. 
Washington, D. C., May 26, 1883. 

The Future of West Virginia Coals.- The American 
Manufacturer and Iron World, of Pittsburg, Pa., of May 
I I, ] 883, in its Trade Report on the Western coal market, 
it says :-"Prices remain without change-they are 
quoted down to the lowest paying rate for coal from the 
mines lying nearer the points of consumption. 

These deposits are mainly in West Virginia and Alabama; 
and that the operators of them do not force prices lower, is 
owing to their lack of the requisite facilities for mining and 
transportation. When these are attained, and work can be 

, carried on with the systematic skill that has been acquired 
by the long experience of the Pittsburg operators, prices 
will be likely to drop still lower. 

The great region, where exhaustless quantity and superior 
quality exist, is that of West Virginia. which, as yet, has been 
but immaterially opened, and is without the facilities and ex~ 
perience needful to carryon s'lccessfully a wide-spread, com­
plicated business like the coal trade. Time will remove 
these hindrances, and West Virginia, with her vast deposits 
of coal, will occupy a commanding position in all the mar­
kets of the great Valley and the Gulf ;" -and it might have 
added in nearly all those of the Atlantic slope and seaboard. 
Ex-Sp~aker, S. J. Randall, of Pennsylvania is reported 

by the Philadelphia Press as saying, after his recent visit to 
West Virginia to look after some coal lands there in which 
he is interested :-"1 hate to see it because of state pride, 
but the Kanawha Valley of West Virginia will soon supply 
the West \\ ith coal instead of Pittsburg. I am told now that 
Huntington's Ches1 peake & Ohio Ry: cannot begin to han­
dle its freight. Capital Is p"uring into Virginia. Only re­
cently a million of English capital has been invested tbere. 
Railroads are being built, and the rapid development r{ the 
state is phenomenal." 

The Shenandoah Iron, etc., Co., at Milnes station, Shen. 
Valley KR .. has its (;em and No.2 blast furnaces, its forge, 
and its Fox-muuntain, Kimball and Boyer iron ore mines, 
all in steady and successful operation. At these three mines 
from ISO to 160 men are employed, mining over 200 tons of 
ore daily. 

Cem furnace had a fair run in April. making 1.635 tons of 
pig-an average of 54.5 tons a day-about • evenly divided 
between grades I, 2, and 3. To make this iron 2,589 tons 
of coke, 3,943 of ore and 2,043 of limestone were used; or 
1.58 tons of coke, 2.41 of ore, and 1.25 tons of limestone 
were required to m~ke one ton of pig, 

Furnace No.2 produced 2 [I tons of charcoal pig iron in 
Apnl; using 2 I ,525 bush. of charcoal, 520 tons of ore and 
100 tons of limestone; (Ir ] 02 bush. of charcoal, 2.46 tons of 
ore, and 0.47 of a ton of limestone to the ton of pig iron 
made. The Forge made 120 tons of charcoal bluom. 

Within the past year this company has laid out about 40 
acres in building lots, so' x IS0' in size, with avenues 70' 
and streets 25' wide; and more than 50 new ho ses, stores, 
etc. were erected, and more are now in course of construc­
tion. It is now proposed to supply this thriving town with 
water brought 3 miles, in a pipe, from the Blue Ridge, where 
an ample supply of pure \\ ater can be had, with a head of 
over 300'. 

A charter has been obtained for a Machine-wo' ks and 
Foundry Co., which it is expected will soon begin oper­
ations, 



-------------------------

L 

85 Number 6. 

The Virginias. 
No. 42. Vol. IV.-No. 6. 

Staunton, Va., June, 1883. 

Edited by Jed. Hotchkiss. 

Table of' Contents. 

Editorials :-All articles not other­ Notes on Mineral Deposits on 
wi',e credited. Part of We!:>tern Blue Ridge,. 

West Virginia Iron Ore.-De­ concluded; By Prof. 'Wm 1\1. 
mand for Cheaper Ores.- Fontaine. . . . .. . ........... 92 

,Wheat ITarvest of Va -Va W.Va Central & PittsburgRR­
export" and import" -The Iron Tonnage of Richmond & Alle­
Market. -Sales of W. Va. iands. ghany RR. in 1882 .....••.. 93 
-ExclUsion~ mto the Virginias Iron Ores of The Valley of Vir­
-Great Kanawha valley .... 85 ginia; By A S. McCreath ....94 

8t. Lawrence Boom and Mfg. Co. Coal Sections on Ohio River, W. 
-The Forestry l\1apof W Va. Va ; By ProLI. C. White .••. 96 
-Iron Market Report ......... 86 
 Virgmia Pyrites; Eng. & M. 

The field study of Geology in the Journal.-Good pencils ...... 97 
Virginias.-Shipments of Ka­

En"ign Mfg. Co -Gold in W.nawha Coals in 1882.-West 
Va.--V lrginia ~late MiningVirginia's Twentieth Birthday 87 Co -Great Kana\,,,'ha Colliery

Geological Formation No. XIII Co.-Morris Creek Coal l\] ines. 
in the Virginias; By Prof. \Vm -Ingham Iron Mines.-West 
B. Rogers ........•........ 88 
 Virginia University --History 

Request for Words for a Ne\,; of~tonew'all .. Jackson's Valley 
, DIctionary --History of Monon­ Campaign.-Kennedy Manga­
galia county, W • Va.-The nese ore ... i' ...............98 
right way to secure.-Position 

List of Members of Am. Inst. M.of Cumberland Gap.-Walker 
Eng, that attended Roanoke,as a Geographical term.-The 
Va , Meeting -New AnalysesOld Dominion Steamships rec-
of New River Cokes; By Dr. ord........••..•..•..••••90 

Hy. Froehling....... : ...... 99


Cost of Pig-iron making in the 
South.-The Duty on Coal. ­ Condition of Virginia Blast-furna­
e:)al and Coke Traffic of Ches ces, Jan and June 1st, 1883.­
& OhIO Ry., May, 1883 - Tonl. Lumbering in the Virginias. ­
nage of Potomac, Fredericks­ Refrigerator cars. -Flat-top 
burg & Piedmont RR. in 1382. 91 coal. .. ... ..•... . ....... 100 


========================== 
Excursions into the Virginias are now very popular in all 

parts of the Union, and our railways are disposed to encour­
age the laudable desires of t~e out~iders t.o .see more of the 
many remarkable and attractlve objects wlthm the two great 
states of Virginia and West Virginia. One of the good and 
pleasant ways into and across these states, from the Atlantic 
to the Ohio, and to their noted summer resorts, grand scen­
ery, mines, forests, etc., is by the Chesapeake & Ohio Ry., 
as we are reminded by the receipt of a well prepared pam­
phlet (whi~h can be had at the offices ofthis Company in all 
the important cities) giving the details of 78 excursions, by 
cheap round-trip tickets, from within and without, to the 
springs, the caves, the mountains, the Natural Bridge, and 
other attractive points in the Virginias.-I t is now but a 
half-day's ride from New York city to this the geographical 
centre of Virginia and West \ irginia by the Louisville ex­
press of the Ches. & Ohio that daily leaves Washington, D. 
C., at S: 10 p. m. 

The Iron Market.-Bradstrect's of June 30, sayS': For 
the first tillle in many weeks we have to chronicle a pro­
nounced firmness in the p g iron market. There seems final­
iy to have been a check to the, ebbing uf the tide in this mar-' 
kel, and while it is yet too early tv note a counter move­
ment. there is that degree uf added firmness in. its prl'sent 
position which looks remarkably like the begining of a 
substan ial improvement. It add~ that qutoq1:ions are, nom­
inally, $22 for No. I toundry, $20 for No; 2, and $ 19 for forge; 
but the best grades of AllIerican irons are even now COIll­

manding $22.50 and $2.1. 

A Demand for Cheaper Ores.~In his inaugural. address 
before the Roanoke, Virginia, meeting of the American In­
stitute of Mining Engineers, President Robert W.Hunt made 
the following assertion: "We must have cheap raw mate­

. rials. No matter how much engineering skill is exercised, 
no matter how economical the administration, no matter 
how low the reward 'of labor, unless the coal, the ore, the 
pig metal are obtained at a far lower price than we now 
know, our market must be limited to our own domain, and 
the foreign importer must be handicaped by an impost; or 
else our furnaces must remain cold, our mills idle, and the 
mines of either my own New York or those of hospitable 
Virginia lie undeveloped. To give us this cheap material, 
other than labor must be content with smaller returns. If 
the ore property is acquired for say $so,ooo, the company 
formed to develop it must not have a capital of a million,and 
each stockholder expect at least ten per cent on his watered 
investment. I fully appreciate that th!s is not likely to be 
received with favor; but if the demand is for steel rails at 
about $2S per ton, to meet it the manufacturer must have 
pig iron at the English price of say from $12 tO$13. Then, 
with the American converter averaging lP,70S tons, against 
20,~20 for the English, and IS,OOI tons for the French, per 
year, there need be no fear but the' American product can 
compete in any market, and at the same time pay labor as 
American labor should be rewarded." 

Virginia exports and imports in May, 1883.-From the 
May report of Hon. Jos. Nimmo jr., chief of U. S. bureau of 
statistics, we gather the following returns of values for Vir­
ginia ports in May, 1883. 

Norfolk and Portsmouth: 
Exports of domestic merchand ise ..... . . .....SI, I 23,897 
Imports ...............••••............. 4,357 

Richmond: 
Exports of domestic merchandise .••.•.............S 72,649 
Imports .•...•...• ~ .••••.•••••.......••• '. • .. . . . 52,292 

, Yorktown: 
Exports of domestic merchandise .•.•.....•......•.$ 220,562 

The Wheat harvest of Virginia that has been gathered 
in Tidewater, Midland and Piedmont Virginia during this 
month, and that will be fully gathered in the Valley, Blue 
Ridge and Apalachia during the early part of July, is, it 
is generally conceded, one of the largest that has ever been 
cut in the state. The season has been a "wheat" one, the 
weather moderately warm and moderately moist. 

Sales of West Virginia lands are reported in many of 
our exch:ll1ges from that state. The State Tribulle, of 
Charleston, says: Ten dollars an acre has been paid Wm. 
Lewis tor 2,646 acres ofland near the Kanawha Falls. These 
large transfers of real estate will bring money to the seller 
and purchaser. The Putnam Democrat reports the sale, by 
Col. L . .\icLean, of 60,000 acres, in Putnam county, to D. 
N. Cumingore, of Covington, K y.. at $6 per acre. 

The Great Kanawha Valley is' now in a very prosperous 
conditi.on, its coal ~perators rejoicing over the large amount 
of busmess now bemg done and the large and constantly in­
creasing demands for its superior gas, splint and block coals, 
-says our Junior publisher who ha~ just returned from that 
region, where he met a most kindly reception. 

Vv. Va. h'on Ore.--It is reported, says the Gallipolis 
Journal, that iron men from Portsmouth have discovered a 
seam of ore from which Bessemer steel can be manufJctured, 
at or near Glenwood, W. Va. A large number of mineral 
leases have been granted by land owners at that place to iron 
men from Ohio. 

http:conditi.on
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St. Lawrence Bo.om and Manufacturing Co.- Upon the in· 
vitation of John W. Harris, Esq., one of the directors of the 
above named company, we made on Tuesday an exceeding­
jng interesting visit to their mills located at Ronceverte. 
The new mill is truly a splendid establishment. The main 
building is 50 feet high, 134 feet in length and 60 feet wide, 
with boiler-house and engine room attached, the former 30 
x 50 feet, and the latter 14 x 30 feet in size. The engine is 
of 250 horse power, and six immense boilers supply the 
steam. The sawing capacity ofthe mi11 is 120,000 feet per day. 

Under the direction of Col. E. C. Best, general manager, 
we were shown their process of manufacturinglumber. Com­

•mencing at the log-pond, a car attached to jack-works is run 
down an incline into the water and under the logs, and as 
the car is drawn up the logs settle down on the iron spikes 
affixed to the top of the car, which hold them in place until 
they are quickly hauled up into the mill. Here the logs are 
rolled upon skids which carry them to the large circular saw, 
where they are slabed-the logs being turned on the car­
riage by machinery, in part, and the slabs and slabed log, 
as th~y come from the saw, falling upon live rollers which 
catry them forward, the former to saws which cut them up 
into pieces of proper length for laths and pickets, and the lat­
ter to cross rollers, by which it is transfered to the "gang­
saw." The "gang," as it is commonly called, is something 
like the up and-down saw of the old-fashioned water mill, 
except that instead of one saw moving slowly there are 32 
saws in the frame, making 215 strokes to the minute, and 
cuting-, not one board at a time, but the whole log, and even 
two and four logs at a time, the logs being carried to and 
through the saws by a rotary feed and passing out all cut 
into boards from 5 Yz to 26 inches wide, according to the 
size of the timber. From the "gang" the boards pass on to 
a car which removes them to the yard for stacking or ship­
ing, or if they require edging they are transfered to the large 
"edger." This lies forward of and between the gang and the 
circular saw, from each ofwhich rollers bring the lumber to be 
edged. Alongside of this is the "edging cuter," a machine 
filled with a number of small saws, which the sawyer can 
instantly adjust to any width by levers which are just at his 
hand, and the timber is carried to these saws by a rotary 
feed. This machine is a mill within itself, and has a capacity 
sufficient to edge all the boards and plank manufactured in 
the mill, besides cuting timbers of small dimensions. Pass­
ing the edger the boards are placed on a car and carried on 
a track, laid with steel rails, to the yard, and the strips as 
taken off by the edger are pushed upon a sort of table, 
taken up by endless chains and carried to a number of small 
saws which automatically cut them into strips for laths and 
pickets. Just here are the lath and picket machines, the form­
er with a capacity of 60,000 and the latter of 3,000 per day. 
What will not make plank is passed to the picket machine; 
what will not make pickets is passed to the lath machine; 
the residuum, which can't be cut into laths, is sold for fire­
wood; while no other fuel than saw dust is used to run the 
entire mill. This is carried by box chutes from each saw to 
a large trough-like arrangement down below, whence it is 
carried to the engine room and deposited in the furnaces, all 
by machinery. There is still another very important saw, 
occupying with its carriage and appurtenances, nearly the 
whole of one side of the mill, called the "muley." This is a 
single upright saw, runing 350 strokes to the minute, used 
princi pally for cuting. This one will cut in length from 5 to 
80 feet, and to it is attached a single edger used for making 
boards parallel. A short distance above this mill is another, 
operated by the same company: containing a large circular 
saw, and shingle, lath, planing, moulding and picket ma­
chines. 

The business undertaken by thi~ company is the most im­

portant enterprise started in this section since the war, and if 
carried forward successfully will aid greatly in advancing 
kindred and dependent interests in Greenbrier and Pocahon~ 

, tas counties. Thousands of acres of wnite pine lands lie 
along the upper waters of the Greenbrier, whil.e the hard 
woods ofthe region are almost untouched. From surroundings 
such as these Lock Haven and Williamsport, Pa., have grown 
into large cities. The St. Lawrence Company owns 20,000 
acres ofthese lands. They have a large force em ployed, backed 
by ample capital ,and they expect to do alar'e business. Their 
booms extend for a mile and a quarter above Ronceverte, 
and during the summer they will improve the river and put 
in another boom, with a capacity of ten million feet, 
just above Greenbrier bridge. Their lower booms are well 
filled with logs, a large number have been floated clown 
within easy reach, and they have a crew still cuting on An­
thony creek. 

The officers of the company are John Driscol, President; 
E. H. Camp, trea'iurer; James M. Kinports, secretary. and 
E. C. Best, general manager. Th'eir master-machinist and 
operator is Horace Mason, who is· also the architect of the 
new mill, All of these gentlemen are experienced Itlm­
ber and mill men from the great lumbering .regions of 
Pennsylvania, but have now made Ronceverte their perm­
anent homes. We welcome them to our midst.-Grecllbricr 
Independent, May 24th. 

~--~-----------------
The Forestry Map of West Virginia, published in the 

May number of The Vir.ginias, shows that the larger por­
tion of West Virginia is still covered with original forests. 
The only parts of the state that have been cut off are the 
Valley counties, Jefferson and Berkeley, the northern COJn­
ties of the Pan-handle and the Monongahela valley, and the 
country along the Ohio and near the lines of railways; but 
even in these sections, the portions of the map colored yel­
low (see map opposite page 80,) as much as 50 per cent of 
the good timber is yet standing. The yellow belts along the 
rivers are all too wide; more of Summers and Monroe coun­
ties should be colored green, and there should be large green 
areas in the Monongahela counties. We are informed, by 
one that had more to do than any other in the preparation 
of this forestry map, that the words "Region from which the 
valuable timber has been largely removed" mean, as above 
stated, those from which about half the valuable timber has 
been removed. 

This map is well worth the careful study of our railway 
managers, suggesting as it does how by branch lines of ex­
isting roads they may penetrate the great forest regions 
and so become possessed of territory that will contrihute 
largely to their resources, before others occupy it with new 
lines of transportation.• 

Since our map was' published, the railway from We~ton 
to Buckhannon has been completed and a forward movement 
made from the Baltimore & Ohio into the unoccupied timber 
country. 

Iron Market Report.-E L. Haq~er & Co., of Cin'cinnati, 
under date of June 25, 1883. write The Virgi1lias: The 
market has been cleared of many off grade outside lots at 
special prices, and the transactions are reduced in the main 
to straight trades on regular brands. 

Conservative buyers have placed liberal orders'and inqui­
ries are very numerous. If the signs of the ti Illes indicate 
anything at all, as to what may be looked for in the early 
future, prices h~ve about touched bottom, and the market will 
be active and figures higher before the summer is ended. 

They quoteJozmdry pig at from $1950 to $21.50 for coke, 
and $22.75 to $2;.00 for charcoal; greyJorge $ 18 to $18.50; 
car-wheel and malleable $24 to $29, according to grades and 
make. 
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'The field study of Geology in the Virginias is becoming 

quite popular, not only with our Virginia universities and 
colleges,but also with the colleges and technological schools of 
other states, greatly to the advantage of their students who 
have been studying text-books and hearing lectures on geol­
ogy and mineralogy, and also much. to the advantas-e of 
these states, since these young men wlll be educated wIth a 
proper understanding and comprehension of their vast min­

. eral and other resources. 
The latter part of April the geological students of Wash­

ington & Lee University, Lexington, Va., in charge ofas­
sistant Professor Harry G. Campbell-who during the great­
ly regreted illness of his father, Pro( John L. Campbell! has 
ably and worthily filled the place of professor of chemlstry 
and geology in that institution-and those of Roanoke Col­
lege, Salem, Va , in charge of Dr. W. H. Ruffner-who .has 
been delivering a course of popular lectures on geologlcal 
subjects, with especial reference to. Vir~inia geolo~y, at that 
college~and Prof. L. C. Wells, umted m a geological excur­
sion of three days, mainly on ,tqe line of the Ri~hmond. & 
Alleghany RR., where some of the finest geologIcal sectIOns 
in the Union are perfectly exposed and very ,accessible. The 
points of special interest were: the grand exposure of Ar­
chaean an'd Lower Cambrian rocks at Balcony falls (the pas­
sage ofJames river through the Blue Ridge), and the re­
markable Silurian sections of Eagle Rockand Clifton Forge; 
Low Moor furnace and its great ore and limestone beds on 
Ches. & Ohio Ry., were also visited. 

During May I. C. White, Professor of geology and nat­
ural history in West Virginia University, took ten of his stu­
dents for a month's field work, taking a boat at Wheeling, 
W. Va., and going down the Ohio to the mouth of the Great 
Kanawha, measuring sections along the Ohio-some .of 

. which he has kindly furnished for this number?f 'TIle Vzr­
:g-illias-then up the Great Kanawha and New nvers, meas­
uring No. XII sections on the Ches. & Ohio Ry. op Ne~ 
river. Crossing the Alleghany by the Ches. & OhlO thIS 
party studied the grand section, III to VIII, at Clifton Forge, 
then went by- Richmond & Alleghany RR. to Richmond, 
studying the fine Mesozoic and Tertiary beds there, expos­
ed; thence to Old Point Comfort by the C. & 0., thus pass­
ing in review all the geological formations of the Virgin~as, 
which are the equivalent of the whole American ge?logI~al 
column. From Old Point the return to W. Va. Umverslty' 
was by way of Ches. & Ohio to Waynesboro, the Shenan­
doah Valley to Shenandoah junction (stoping to visit the 
Luray Caverns), by Baltimore & Ohio to ~airmont, ~nd 
thence by stage to Morgantown-a geologl~al e~cursIOn 
that under such a wise teacher as Prof. Whlte wlll be of 
lasting benefit to the bright, well-trained and observing stu­
dents that participated in it. . 

During this month two parties of northern students have 
been studying the rocks and ores of the Virginias; one from 
Dartmouth College, New Hamp~hire, in general charge of 
Pro( C. H. Hitchcock, that exammed the country along the 
lines of the Shenandoah Valley and Norfolk & Western 
reilways; and one of some seventeen studen.ts from the~ 
IV! assachusetts Institute of Technology, Boston, 111 charge ot 
Professors Richards and Ordway and Mrs. Richards, that 
made observations along the lines of the Shenandoah Val­
ley, Norfolk & Western, Richmond ~ Alleghany, an? ~h~s­
apeake & Ohio railways. The Edltor of TIle Vugzmas 
had the pleasure of meeting the last ~aI?~d party at <;:lifton 
Forge and giving it a lecture on V Irgmta geology 111 the 
grand gorge of Jackson river at t~~t poi~t. 

Prof. Fontaine has been exercls111g hIS students on the 
!vIesozoic areas of Virginia along the tidal James, gathering 
new material,we presume. for the fine monograph on the fos­
sils of that age found in Virginia, now in course of publIca­
tion by the U. S. Geological Survey. 

Our railways deserve commendation for their liberal policy 
towards these students of geology, generally conveying them 
free, or charging but nominal rates. They will be amply 
repaid by the publicity that will be given to the extent and 
character of the mineral resources along their lines by these 
the future mining engineers and geologists of the country. 

Shipment of Kanawha, No. XIII, Coals.-A correspondent 
of the "Daily Evening Journal" of May 18, 1883, wri~es: . I 
have procured from Capt. A. M. Scott, the engmeer 111 
charge of the government improvement on the Great Ka­
nawha river, a table showing the number of bushels of coal 
mined and shiped from mines bordering on the Great Ka­
nawha river from Cannelton down. It is proper to state: (I) 
that this estimate does not include any of the operators in 
the New River valley; and (2) that the shipments for !883 
will greatly exceed those of 1882.-Those marked WIth a 
star are estimated : 

Operators. By rail. By river. 

Coal Valley:Coal Co .•........•.948,192 

Stuart M. Buck ..•.••..•...•.••.490,308 399,184 
Bennington Colliery. • • . . • .. . .....•.•.. 530 , 684 
Geo. ~traughan .........•••..•.918,316 90 ,356 

Carver Brothers ..•.......•..... 703,188 266,100 

Mt.Morris Coal Co ........•.....481,320 23,800 

Cannelton Coal Co. ..•••. ..•.. 310,000 
Eureka Coal Co ................ 27 I, 198 

Campbell Creek ........•............ 2,40 9,260 

Peabody Coal Co•••••..•..•...•...... 311 ,024 
Kana\~ha Min'g and Trans. Co .. 274,604 39,312 
Robinson Coal Co ........••.. 1,643,824 70, I 12 

Dana Brothers. . • • . • . . . . . . . • • • •. . ..... 760,144 
Raymond City Coal Co*. • • •• . ..•....•. 2,409,260 
Pioneer Coal Co* ...•.•....•.........•• 2,409,260 


Totals.. .. .. . • • ... .. .... 6,631,660 9,628,696 
Totals hy river and rail. ....... 16,260,356. 

West Virginia's Twentieth Birthday.-On the 20th day of 
June, 1863, and twenty years ago to-day, the new state of 
West Virginia was born into the Union of States, and the 
ceremonies attending that event were concluded in this city 
by the inauguration of Hon. A. I B?reI?an, o~ Wood c?un­
ty, its first governor, and the orgamzatIOn of ItS first leglsla­
ture. 

It was the culmination of an ambition which had been 
lurking in the population of West Virginia for thirty yeaFS or 
more, but it was reserved for a great national calamity to open 
an opportunity which our people seized upon with a keener 
sense of expediency than of scrupulous constitutional pro­
prieties. 

The first act in the series of events that led to -the forma­
tion of a new state, may be said to have been that of the Rich­
mond ,convention in April, 1861, ~vhich adopted the ordi­
nance declaring Virginia seceded from the Union. Our sec­
tion of the state was fully represented in that convention, 
but a majority of her members voted against it, and return­
ed home to denounce the action with such vigor as to fan 
the anti-secession sentiment into a fierce revolutionary flame. 

In response to this sentiment representitives from twenty­
five western counties met at Wheeling on the 13th day of 
May, 1861. less than one month after the. passage of ~he 
ordmance of secession, and adopted resolutIOns denouncmg 
the ordinance of secession, and providing for a convention 
of all the counties of Virginia adhering to the Federal gov­
ernment. 

Th-is convention, representing forty counties of the old 
state, assembled at Wheeling on the 11th of June, 1861. 
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They proceeded to repudiate the action of the Richmond 
convention, and to reorganize the government of the 
old state under the title of the "Reorganized Government of 
Virginia," with Hon. F. H Pierpoint as its executive head. 

This body then called a new state constitutional conven­
tion which inaugurated its labors in this city on the 26th of 
Nov., 1861. A new constitution was framed, the consent of 
the legislature of "Reorganized Virginia" to the formation 
of the new state was given on the 13th of May, 1862, Con­
gress passed an act admiting West Virginia into the Union 
as a state, President Lincoln approved it on the 31st of Dec., 
1862, a general election for the new state government was 
held on the 2Rth of May, and on the 20th of June, 1863, 
forty-eight counties of the territory west of the Blue Ridge 
became an independent state. Subsequently the counties 
of Berkeley and Jefferson were added, and since there have 
been four new counties formed out of parts of the original 
number. . 

This is an outline of the events which have given an ex­
istence to an independent state and which will be reviewed 
with interest to-day by many of our people who were the 
moving spirits in those exciting times and who still remain 
on the field of action battling with the industrial problems 
that have superseded the political conflicts of the earlier 
days of our young state. 

Two score years have been marked by a steady and grat­
ifying progress in the growth and development of our little 
republic that flatters the pride of our people and opens a fu­
ture of ambitious speculations. \\' hen West Virginia was 
admited as a state her total population as shown in the coun­
ties now included, numbered 376,688. The increase in these 
counties in the decade from 1850 to 1860 was about 25 per 
cent. Since that time she has nearly doubled her popula­
tion; the last census showing a population of 616,4-t3, and 
an increase during the decade between 1870 and 1880' of 
nearly 40 per cent. . 

We might enumerate at great length the many other evi­
dences of her industrial growth and prosperity; we might 
dilate upon the infinite resources which nature has deposited 
in her lap; we might tell of her great oaks and her iron, 
her ores and her coal, the immense wealth of timber growing 
upon her surface, which is being manufactured by a perpet­
ual water power that leaps from the crags of her mountains 
down into her gentle valleys; but all the world begips to 
know and appreciate these things. 

Such a state as West Virginia, so full of the varied treas­
ures of the forest and mine, within a few hours· of the sea, 
with.its natural and acquired facilities for transit always de­
veloping and improving, with its green pastures flowing with 
milk, and its hills and mountains that promise to run with 
wine, will never lack inhabitants or the hum of industry, and 
each succeeding decade v ..'ill furnish even greater evidence of 
our possibllities as a great state than we have even on this 
twentieth birth day.- Wheelz"ng Reg-ister. 

The Geological ForlPations of the Virginias. 
By Prof. W m. B. Rogers. 

(Continued from page 72 ) 

Formation No XI//-the 14 b. Lower Coal Group of the 
Upper Carboniferous, the Seral of the 1st Pa. Geol. Survey, 
the one that should properly be called the Middle Coal 
Measures of the Basin of the Ohio, is described as follows in 
the 1839 Va. Geol. report. 

"Under this head it is deemed convenient for the present 
to include the whole of that diversified series of rocks com­
prising sandstones, fine, coarse, and conglomeritic, slates, 
shales, limestones, and seams of coal, which occupy nearly 

the whole of the wide area lying beyond or west of the for~ 
mation just described. 

In remarking upon this formation no attempt will be made 
to give a minute account of the more important groups of 
strata which it comprises, as such a description, even though 
it were partial, would involve an amount of details incom­
patible with the design of the annual reports, and as more­
over much further examination is requisite in nearly all por­
tions of our great coal region to enable me to present its 
economical and geological characteristics in the ample form 
necessary to render a description of them satisfactory and 
useful. I shall therefore confine my observations under this 
head to a general account of the formation as presented at 
different and remote parts of the region, with a view of illus­
trating some of the more important modifications by which 
it is affected in extending from tract to tract, as well as ofin­
dicating certain important landmarks among' the very num­
erous and variable strata of which it is composed, adapted 
to furnish us with valuable aid in assigning their true limits 
to the chief subdivisions of the formation, as well as in con­
ducting our explorations for 'practical purposes on sure prin-' 
ciples and to useful results. . 

Throughout the larger part of the entire thickness of this 
formation, commencing at its lower surface, or where it rests 
upon No. XII, the rocks are chiefly of a decidedly siliceous 
character, consisting of sandstones of various textures, from 
the finest grit to coarse conglomerates, generally containing 
some, and often a large amount of mica, presenting consid­
erable variety of hue, comprehending blended tints of grey, 
light brown, and greyish green, and in some cases almost 
pure white. Associated with these are layers oflimestone 
for the most part of a dull bluish grey, but sometimes of a 
dark brown and nearly black tint, and generally shewing an 
ochreous aspect on the weathered surfaces. These beds, as 
met with in Virginia, are rarely more than a few feet in thick­
ness, varying in this respect from point to point, and not un­
frequently losing themselves by gradual transition into slate 
or iron ore, or sandstone. Numerous beds of slate also in­
terpose themselves between the siliceous rocks, presenting 
for the most part a dark brown or nearly black, and an och­
reous greenish colour, It is with these, particularly the for­
mer, that the coal seams are in general immediately associa­
ted. The bands of iron ore also usually occur in or adjoin­
ing them, as well as contiguous to the layers of limestone. 

Towards its upper limits rocks of a less arenaceous char­
acter predominate. The sandstones which still occur in 
heavy beds are of a softer and in general finer composition, 
and the slates assume the form of argillaceous shales of a 
crumbling texture·and deep reddish colour, alternating oc­
casionally with green and ochreous tints, presenting a strik­
ing general resemblance to the shales of IX. and XI. of the 
Appalachian series. In this part of the formation the calca­
reous beds in general occupy a £CIr greater thickness than 
below, imparting a richly productive character to the region 
over which in some portions of the great coal tract they are 
widely spread out. Calcareous matter is also present in 
considerable amount in the associated shaly strata, which 
are therefore in general marked by a productive soil. 

Near the highest strata of the formation little or no coal is 
met with, but among the beds next beneath occurs one and 
in some cases two coal seams ofgr~at value, as well on ac­
count of the usually good quality as the abundance and con­
tinuity of the coal. It is in this geological position that we 
meet with the celebrated Pittsburg coal in Pennsylvania, 
and, as hereafter will be shown, the valuable seam explored 
in the hills at Wheeling, Morgantown, Clarksburg, and nu­
merous intervening points The two principal seams in the 
Potomac basin, to be noticed in the sequel, are evidently re­
ferible to the same position. . 
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Besides the general differences noticed ih the nature and 

aspect of the materials predominating respectively towards 
the lciwer and upper portions of the formation, important 
modifications in the composition and degree of development 
of its several subdivisions are seen to occur as we trace them 
from one portion of the great basin to the other, sonre of 
which, from their economical importance, as well as their 
general occurrence, merit a brief notice in the present sketch 
of the formation. 

One of these changes is exhibited in the increased coarse­
ness of the materials forming the arenaceous strata of the 
lower parts of the formation as traced from the' northern 
limits of the state to the valley of the Great Kanawha, and 
at the same time the greater preponderance of the sandstone 
strata occasioned by their increasing thickness in that direc­
tion. This fact is well exemplified in comparing the rocks 
lying between the western base of Laurel Hill in Mononga­
lia county, and their counterparts along the Kanawha, from 
the falls as far down as Charleston. The comparatively 
small amount of slaty strata along the latter section, though 
fortunately unaccompanied by any diminution in the thick­
ness or deterioration in the quality of the coal seams there 
so admirably exposed for long distances continuously in the 
river hills, would appear to connect itself with the attenuated 
width of the bands of iron ore occurring among these slates, 
and therefore would seem to give a general confirmation to 
the conclusion derived from our observations thus far, that 
these ores are much les::) abundant in that than in some of 
the more northern divisions of the coal field. 

In the calcareous strata, especially those appertaining to 
the higher subdivisions of the formation, an equally marked 
alteration is exhibited. As followed in a southwesterly di­
rection from the Pennsylvania line, these beds spreariing 
widely over the tracts lying to the west of the Monongahela, 
are seen gradually becoming thinner by the interposition of 
strata of variegated calcareous shales, until over the western 
parts of Harrison Lewis and Kanawha, as well as nearly all 
of Wood, Mason, Jackson and Cabell counties, a small and 
variable remnant of these rocks is met with, forming thin 
bands among these shales, which have now almost entirely 
usurped their place. As a striking illustration of the re­
markable change here noticed, reference may be made to 
the expanded thickness of the limestone strata in the hills 
bordering- the Ohio, in the vicinity of Wheeling, where 
these rocks appear to have attained their greatest develop­
ment as compared with the thin and variable seams of calca­
reotls rock encountered in the region between Charleston 
and Parkersburg on the one hand, and Guyandotte on the 
other. Of the real extent and frequency of these small 
bands, further observations are requisite to enable me to 
speak with confidence; the region in which they are met 
with, having a<; yet, been but partially explored. They will, 
however, receive that attention which, from their local impor­
tance in connection with ordinary and agricultural uses, they 
are believed to claim. 

From what has now been said in the way of a general 
sketch of the prevailing characters exhibited in the lower 
and upper portions of t his formation, as well as the interest­
ing modifications occurring in each as developed in distant 
portions of the coal region, it must be apparent that the 
whole formation admits of being conveniently divided into 
two great groups of strata, each comprising sandstones, 
slates, shales, limestones and seams of coal, but yet suffi­
ciently distinguished from each other by the predominating 
features above described. Adopting such a division there­
fore as conducing to a greater clearness and simplicity in the 
economical as well as geological illustrations hereafter to be 
given, I shall for the present designate them respectively by 
the titles of the lower coal series and the upper coal series. 

It cannot fail to be remarkcd, that in the perplexing and 
laborious investigations which are so often undertaken with 
the view of discovering or tracing the coal seams or other 
strata of the region under consideration, great assistance 
would be derived from the knowledge of some one bed or 
stratum, whose continuity over wide areas and constancy in 
in position in regard to other rocks, had been satisfactorily 
demonstrated. For in a region so broken, as is much of 
that of which I speak, and in which the strata present fre­
quent though gentle undulations of dip, and often bear a 
strong resemblance to each other, the attempt at tracing 
them by an imperfect system of leveling, aided by rude 
computations of the angle of dip, is likely in many cases to 
lead to results not only erroneous, but prejudicial to individ­
uals and the public. 

It is on this account therefore that in the course of our 
operations in this region, as thus far carried forward, I have 
made it a leading object in the first place to acquire the ne­
cessary data for drawing, with some degree of accuracy, 
whenever possible, the line of separation between the lower 
and upper coal series, as well as for tracing the more valua­
ble c()~ll seams or other useful deposits, by reference to some 
standard!ed or stratum, whose persistency over wide areas 
has first been satisfactorily established. 

Our observations thus far in regard to the rocks towar,ls 
the middle of the formation, would seem to shew, that be­
tween the upper and lower series. there is generally inter­
posed a greater thickness of strata, barren of workable 
seams of coal, than either above or below. but of the con­
stancy of this £1.ct it is impossible to speak until I have com­
pleted a number of measurement proposed to be made at 
various points in I he coal region, nor would a feature of this 
kind, unless exceedingly distinct, be of mu'ch avail to those 
who are interested in explorations for coal. Some mark 
more definite in its nature should, if possible, be determined. 
Such alone~ I am happy to say, has been found to exist in 
that portion of the coal field which is traversed by the Ka­
nawha river, and though not discovered until some time af­
ter the commencement of our operations during the last sea­
son, it has already enabled us to obtain a clear knowledge 
of all the general, and most of the minute features of that 
highly interesting and valuable part of the basin. 

The land-mark to which I here allude, and which was first 
recognized, and afterwards diligently traced by my brother, 
Prof J. B. Rogers, consists of a band of black or bluish 
black siliceous rock, approaching the character of a flint or 
hornstone, which is found in the hills at the height of several 
hundred feet above the river near the £1.11s, and whic4, ac­
companying the subjacent strata in their various undulations, 
and their ultimate steady western dip as they extend down 
the river, is seen to disappear below the water level at the 
Elk river shoals. 

This stratum, from its striking peculiarity of character, 
and its constancy of geological position, furnishes a stand­
ard line with which to compare the rocks and coal seams 
both above and beneath, and may be regarded in this re­
gion as clearly defining the boundary between the upper and 
lower series. As will be seen hereafter, throughout the 
tract extending from the falls to the point at which the flint 
comes down to the. river level, no seams of coal, but such as 
are local and of insignificant e~tent, occur in the hills above 
this stratum, but as we proceed towards the west, and thus 
in virtue of the westerly dip of the rock, pass successively 
into strata, higher in the geological order, we meet with one 
or more coal seams associated with the shaly rocks already 
noticed as predominating in the upper series." 

This flint ledge was afterwards adopted by Prof. Rogers 
as the dividing stratum between formations No. XIII and 
XIV.-Editor. 
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A request for Words.-The Century Co. proposes to pub­
lish a new English Dictionary, based on Ogilvie's Imperial 
Dictionary of the English Language and edited by Pro£ 
Wm. D. Whitney of Yale College; in a notice of this great 
work we find the following request: 

"Feeling, however, that a work with such aims and con­
ducted under such leadership must awaken the active inter­
est of all who desire to promote a better knowledge and use 
of the English language, we take the liberty of requesting 
students of English and those familiar with the vocabularies 
of. ~h~ different sciences and trades to send us any special 
cntlclsm, any rare or new word or new use of any old word, 
any peculiar phrase or local idiom, any rare citation or any 
especially appropriate citation illustrating a familiar word, 
which may have attracted their attention, and which they 
may be willing to permit the editor of the dictionary to use. 
We especially request that, when practicable, the words may 
be accompanied by some quotation and the name and page 
of the book in which it is found. Any suggestions which 
may be made to us will receive careful attention; and manu­
script matter will, ifdesired, be returned to the sender after 
being used. Communications should be addressed to the 
Editor of the Century Dictionary, in care of The Century 
Co., Union Square, New York." 

We hope our Virginia and other Southern readers will 
avail themselves of this opportunity to have placed in a great 
word -book the numerous words of excelent repute and use 
among us that do not appear in either of the American dic­
tionaries hitherto recognized as standards. Two illustrations 
of the short-comings of these dictionaries have come under 
our attention in a few days; the proof reader of the exten­
sive publishing. house of D. Appleton & Co., New York, in­
sisted that the word "Knobly," the euphonious and only 
known name of a great Virginian mountain range, should. 
be changed to "Knobby" in the Virginia papers of Prof Rog­
ers, now passing through the press, because no such word 
appears in Webster or Worcester; in a geological explora­
tion in Virginia with Pro£ N. S. Shaler, the quick-wited and 
distinguished Harvard professor of geology, we were sur­
prised to find that he did not know of the use of the word 
"draft" as descriptive of the gathering ground of a stream, 
one so very common in Virginia,-but we subsequently 
found that the word in this sense had no place in Webster 
or Worcester. 

Monongalia county, W. Va., a parent county of Virginia, 
one organized at Williamsburg, Va., from West Augusta, in 
1776, is to be illustrated by a history of from 650 to 800 oc­
tavo pages, brought out by the Preston Publishing Co., 
Kingwood, W. Va. The book will be sold only by sub­
scriptiori.-vVe are pleased at the interest now taken in the 
subject oflocal history in the Virginias, and would urge all 
our people to aid such laudable undertakings. 

The right way to secure.-The Baltimore and Ohio express 
messengers, agents and others who handle money have been 
notified that after June 1st no per~onal bond will be accepted, 
and that such employes shall gIve a bond signed by the 
guarantee company, and that t of I per cent will be allowed 
on such employe for said bond. An agent will thus have to 
pay on his $5,000 bond $37:50 annually, and a messsenger on 
a $3,000 bond, $22.S0.-Keys!one Courier. 

Cumberland Gap.-Weare indebted to Chief Geographer 
Henry Gannett of the U. S. Geological Survey for the 
following determination of the position of the Pinnacle at 
Cumberland Gap, Va. and Ky., to the nearest tenth of a 
minute,-latitude 36° 36'. 4 north; longitude 83° 39.'6 west. 

Walker as a Geographical term is quite common in South­
west Virginia. The first and second of the great parallel 
Apalachian ranges that bound the Valley on the west are 
generally known as the Little and Big North mountains from 
the Potom~c southward to the vicinity of New river, but 
from that nver southward to near the Tennessee line where 
these ranges die out, they are known as Little a~d Big 
Walker mountains. There are also \Valker creeks" nota­
bly Big and Little Walker creeks that drain a lanre ~rea to 
the westward of the mountains of the same name bin Bland 
~nd Giles c?unties, and t~at, as Big Walker cre~k. empty 
mto New RIVer above RIpplemead station of New River 
branch of Norfolk & Western R R. 

It is probable that these names were derived from Dr. 
Thomas Wal.ker, of Castle Hill, Albemarle county, Va., a 
man of note m the last century. (the maternal grandfather of 
Hon. Wm. C Rives, etc) who was one of the first explorers 
of Southwest Virginia. His great-grandson, Mr. Wm C. 
Rives. has a portion of a journal kept by Dr. Walker during 
one oft~eseexplorations f~om March 16thto July 12th, 1750. 
From thIS we learn that hIS course wa, up Roanoke river 
(which he called Staunton), probably to the vicinity of the 
present town of Roanoke; then to New river, Peak and 
Reedy creeks, across to ar.d down forks' of Holston river, 
across the mountains to Clinch river and then across the 
Great Carboniferous escarpment, here called Cumberland 
mountain, noticing the outcrops of "coal," to Cumberland 
river, in Kentucky. He then returned to Powell River val­
ley and skirted along the Carboniferous escarpment noticing 
"a plen~y of coal" and "w~ite clay unrler it," app~rently to 
Guest nver, then up that nver and across to a river he nam­
ed "Louisa." It seems that he crossed from the Louisa to 
the T~g fork of ~he Big Sandy, up which he wept, with 
great dIfficulty, to I~S head, near the present mining village 
of Pocahontas; notmg that the ridge at its head "is nigh 
the eastern edge of the coal land,"-showinO" that he had 
comprehended the geological structure of th,'lt part of the 
Great Coal Basin of the Ohio 

H is way !rom near Pocahontas appears to have been down 
~luestone rIver and along Great Flat-top mountain to New 
n~er at the mouth of the Greenbrier; then up the Greeu­
bner to .Anthony creek, across Alleghany mountain to 
Jackson rIver, th.en by way of the Hot Springs, Panther gap 
(on Ches. & Oh1O Ry.), Staunton and Charlottesville to his 
home at Castle Hill, near what is now Cobham station of 
Ches. & Ohio Ry.. 

He mentions traveling at times in "much frequented Indian 
roads" and in "plain buffalo roads," for both tht!se animals 
were then plentiful in this region. 
. The ?iarr from which we gather this information is full of 
mterestmg Items, and we hope its owner, Mr. Wm. C. Rives 
w~ll I?u.bli.sh it, .now tha~ much interest in the early history of 
Vlrgmm IS bemg mamfested.-Dr. Walker and his partv 
were .probably the first 'yhite men to go ovet the hundreds 
of mIles of unbroken WIlderness embraced in this journeys. 

The Old Dominion Steamships, Guyandot and Roanoke 
that run between Norfolk and Old Point Comfort, Va., and 
New Yor~, as we learn from the "Norfolk Virginian," have 
made theIr pa?sages between Norfolk and New York during 
the past year m an average of 22 hours, having been behind 
schedule time but once during the year, a time record equal 
to that of any railway.-These fine steamships are an ex­
ten~ion to New York of the lines of the Chesapeake and 
9hlO and Norfolk & Western railways; they furnish a. de­
lIghtful way for travel and a cheap and speedy transit for 
freight, and what a delightful break for the traveler to stop 
for. a day at th~ Hotel Wanvick at Newport News, the Hy­
gem at Old Pomt Comfort, or the Atlantic at Norfolk! 
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The cost of Pig-iron Maki~g in the South.-The following 

article from the editorial columns of the Baltimore" Journal 
of Commerce," of June 16. is well worth the attention of all 
those interested in the production of pig iron. We have re­
cently had occasion to re-examine the question of the manu­
facture of charcoal pig in the Valley and Apalachian coun­
ties of Virginia, near the lines of the great railways traver.;­
ing those counties, and are satisfied that under existing con­
ditions such iron can be made there as cheaply as this article 
says it can be made in Georgia. 

"Within the last few years there has been a very marked 
development of the pig iron interests ofthe Southern states, 
many new furnaces having been erected in that section de­
spite the unsatisfactory condition of the trade in Pennsylva­
nia and elsewhere. It has been generally admited that thh 
was due to the ability of Southern furnaces to make rig iron 
at a lower cost than could be done in other parts of the 
country, and with a view of gaining some definite informa­
tion upon this point the 'Baltimore Manufacturers' Record 
lately invited from Southern furnace proprietors a general 
discussion of the subject, and in its last issue published a 
number ofletters, from which we extract the following points: 
Messrs. Hileman, Waring & Co., proprietors of the Callie 
furnace in Virginia, in giving the average cost for making a 
ton of pig iron at their furnace. put down 3432 pounds 
coke at $6.89; 6.049 pound,; ore at $1 62; 3,839 pounds 
limestone at $1.03 ; labor $2.54; and incidentals $1, or a 
total of $13.08, which these gentlemen state to be rather 
over than under the actual cost. Mr John C. Kaisters, M. 
E., superintendent of the Powell's Fort Mining Co., Shenan­
doah c:Junty, Va., figures out the cost at his furnace at $13.­
56, but says by enlarging stack he can reduce this to $12.62. 
allowing $5 per day for interest on tools, &c. Mr. Kaisters 
states that in 1880 he sold iron in Baltimore at $47 per ton 
-quite a liberal profit. Writing from Cartersville, Ga., Mr. 
J. D. Thomas, one of the owners of the Bear Mountain fur­
nace, says·that even under their past workings, which have 
not been economically managed, the average cost of pig iron 
has been $10.20 per ton. 

One of the most interesting letters, and the one that gives 
the fullest details of the cost, is from a furnace proprietor in 
Polk county, Ga., who makes only the best quality of strictly 
cold-blast charcoal iron for car-wheel purposes, and he puts 
the cost down for this kind of iron at $16.50 per tOll, stating 
that he had made it for less, and that the cost has never 
been over these figures. Mr. J. E.Johnson, the superintend­
ent of the Longdale Iron Company, whose furnace is one 
of the largest in Virginia, writes: '1 have no hesitation in 
saying that I believe the statements recently published, pla­
cing the cost of iron-making at a number of localities in Vir­
ginia at from $11 to $13, are true now;' but he thinks that 
this cannot last, and that as the most easily-mined ores are 
exhausted the cost will increase. If iron can be made in the 
South as cheaply as these gentlemen claim and it is to their 
interest to overestimate rather than to underestimate the 
cost, it will soon become a serious q'lestion as to how many 
Northern furnaces, which claim to be unable to produce it 
at less cost than from $16 to $17 a ton, can stand the increas­
ing competition from the South." 

The Duty on Coal.-uAfter July I, 1883, a drawback 9f 
75 cents per ton shall be allowed on all bituminous coal im­
ported into the United States, which is afterwards used for 
fuel on board of steamers which are engaged in the coasting 
trade of the United States, or in the trade with foreign COUll- . 
tries," says one clause of the evil and hard-times-making 
tariff act imposed on the country by the connivance of both 
the political parties at the last session of Congress. 

Coal and Coke Traffic of Ches & Ohio Ry., May, 1883. 

General Manager C. W. Smith sends 'The Vz'rgz'nias the 
following statement of the total output and distribution of 
coal and coke received from mines on line of C. & O. Ry., 
(including fuel on Lexington division) during May, 1883, 
and May, 1882, in tons of 2000 lbs., compiled by fuel agent 
C. M. Gibson: 

Kind. 
--- ­

1883, 1882. Increase. Decrease. 

Cannel. ............... 1,741 3,465 1,724 
Gas ••••••••••••••••••• 35,867 32,663 3,204 
Splint and block •••••• 8,229 8,773 544 
New River, &c ....... 37,684 30 ,860 6,824 
Coke .................. 7,763 5,204 :Z,559 

Totals ............ 91 , 284 80,965 12,587 2,268 

Comparing the above with the report for April, on page 
69, it appears that there was a falling off of 4,085 tons in May 
as compared with April. 

The net increase in May, 1883 over May, 1882, was 
10.3 I 9 tons, or over II per cent. 

The distribution of the above was as follows: 
1883. 1882. 

I. To C. & O. Co. for it" own use....... ••••• ...... 17,044 15.9°·~ 


2. To Huntington, for West via Ohio river.......... 3)354 8,426 
3 On Elizabethtow!', Lexington & Big Sandy RR... 1,139 3,50 7 
4. On Ches. & Ohio Ry., excepting Richmond. •.• 12.834 '4.346 
5 To Richmond & AlIeghany RR. at Cliftcn Forge. 786 1,954 
6. To ValIey RR. of Baltimore & Ohio at Staunton. 12 

7. To Shenandoah Valley RR. at Waynesboro..... :zo 472 

8. To Va. Midland Ry. }At Charlotte~ville ....... 2,566 94 

A t GordonSVille •••.•••••• 21 

9. To Richmond,Fredericksb'g& Potomac RR June 1,24C 581 
10. To Richmond for consumption. including tu~, &c 12/X)7 

11. 	To James River wharves for shipment.. .......... 12.754 
l Consump'n includ'gtugs &c, 733T N N12 0 ewport ews 	 f For shipment............... 26,117 


Totals... .... ... ... ..... 91284 

The striking feature ofth(, above distribution is the very 
large increase in shipments eastward, to Rich nond and New­
port News the deliveries to the latter point in May showing 
an increase of 26 per cent over those of April. 

The following table presents the progressive traffic from 
January I to May 31, inclusive, for 1883 and 1882. 

Kind. 1883. 18~'2. Increase. Decrease. 

Cannel ............. .... 10,543 11,242 6gg 
Gas ..................... 155,370 1·5,179 30 ,191 
Splint and block ••••••••• 45.715 6o,n4 15,039 
New River, &c.... ..... 180,972 142,074 38,898 
Coke.......... ......... 48,373 3?,277 9,096 

Totals ............ 440 ,973 378,526 73,185 15,738 


The net gain of 1883 over 1882 to June I, appears from the 
above to have been 62,447 tons, or nearly 18 per cent. 

Potomac, Fredericksburg & Piedmont RR. Tonnage in 
1882.-Supt. W m. M. Grafton sends us the following state­
ment of part of the tonnage carried over P., F. & P. railway 
during the calendar year 1882, in 2000 lbs. tons; 

Lumber................24,512 Fertilizers...... ..... 778 

Flour........ ....... 198 \Vheat. .............. 1.815 

Cord wood........... 6,929 


Total. ............ 34,232 

The westward tonnage was 6,333 tons; the eastward 34,­
894,-total 4 1,227· 

This narrow-gauge railway extends from Orange, on Va. 
Midland, to Fredericksburg. A passenger train runs daily 
at 8:55 a. m. from Fredericksburg, reaching Orange at 11:40 
a. m.; and from Orange at 1:30 p. m., reaching Fredericks­
burg at 4:30 p. m. 
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Notes on the Mineral Deposits at certain Local­
ities on the Western Part of the Blue Ridge. 

By Wm. M. Fontaine, Professor of Geology in the 

University' of Virginia. 

(Concluded from page 76.) 


The strike could not be made out so positively, but appears 
to be 40° E. of N. A friable sandstone of light buff color, 
forms a band in the quartzite. It is the same band that 
furnishes the sand of the alluvial deposits, and. the boulders 
near the saw mill in the vicinity of Greenville. Passing over 
the Chimney rock to the summit of the mountain, the top is 
found to be comparatively level, and to have occasional out­
crops of shattered quartzite cemented by iron ore. At some 
of these outcrops the ore is free from rock, and is solid and 
massive. No opening is made of sufficient size to expose 
the amount and occurence of this ore. It has the dark.col­
or and glassy look usually found in the limonites lying in, 
or close under the quartzite. This ore shows on "analysis 
54.6 per cent of metalic iron, 35 per cent of silica, and I per 
cent of phosphorus. At the N. E. end of this mountain, and 
on its S. E. slopes just under the Potsdam quartzite, is a lay­
er of flags or sandstone highly impregnated with limonite, 
much resembling in its mode of occurence the ore of Craig 
ridge. This bed has been traced for sev.eral miles and is 
apparently persistent. It will probably prove to be an im­
portant source of iron. At the point inspected by me the 
ore is for the most part rather lean and silicious, although 
some good massive material can be selected. It is mostly a 
yellowish brown limonite, but a little of it is dark brown. 
I t is the constant presence of iron in this bed over so great 
an extent of ground, that renders it important, as the chan­
ces are that at several points, the ore - mdY become more 
free from siliceous matter. The ores of the shalE'S west of 
this mountain now claim our attention. 

The principal openings for ore in the shales, have been 
made on the most westerly of the deposits, or those nearest 
to the river. These occur with a concretionary structure, 
and often nodular character, imbeded in clay. The form in 
which the ore occurs is usually as irregular beds, or rather 
masses, composed of sheets or nodules of ore, mingled with 
more or less clay. These masses assume roughly the char­
acter of bands of clay containing here and there deposits of 
ore. In other words, if we run parallel bands in aN. E. 
and S. W. direction, we will find the ore-bodies grouping 
themselves en echelon in these bands. The most westerly 
deposit seen by me had not been worked, but had been 
opened by a small pit, now filled in. It is a highly mangan­
iferous ore nearly black in color, and showing on analysis, 
metalic iron 27 per cent, metalic manganese 20 per ce~t, 
phosphorus .84 per cent. Lumps of nearly pure manganese 
might be selected. A little to the N. E. of this, and west of 
the present workings, is an open cut not now used. This is 
made on a ledge of argilaceous ore that shows the same fea­
tures as the ledges now standing at Mt. Torrey and Bare 
banks. The best ore has been takf'n out. This ledge is min­
gled with a good deal of clay. It stands near Big Chalk 
run to the N. E. of the engine-pit. Masses of ore may be 
seen sticking out of the bank of Big Chalk run near by, 
that are probably transported from their original position. 
About 100 yards to the S. E. of this we find the engine-pit 
now operated, and from which a large amount of good nod­
ular ore has been taken. I t was worked by an open cut at 
first, but now has a shaft, and is worked below the surface. 
This pit, with the underground working has been carried to 
the depth of 65' in ore. The ore occurs mainly in sheets or 
ledges that dip flatly to the S. E. This is a common 'mode 
of occurence for these shale ores. The material on the 

west of the ore deposit consists of pebbles of Potsdam 
shale, &c , with kidney ore connected together by ferrugi­
nous matter. Next, to the east, we have a mass composed of 
ledges of nodular ore 20' thick, then a clay seam 18" thick. 
Next to this comes a mass of ore in sheets or ledges, and 
then on the east wall, ledges of ore imbeding some fragments 
of shale. The whole mass of workable ore is about 90' 
thick. The above details of the structure and character of, 
the Engine-pit ore, I owe to Capt. Jordan, the manager of 
the works and part owner of the ore beds. He states that. 
the shaly matter imbeded in the ore on the walls goes down 
as far as the ore has been followed. He also states that the balls 
or nodules of ore often contain water in their interior, and 
are sometimes mere shells. These facts show conclusively that 
the ore results from the concentration by concretionary ac­
tion, of the iron once diffused in the shales. A little distance 
off to the S. E. lie the old workings now abandoned. In 
these, from what I could learn, the mode of OCCl1rence is 
somewhat similar to that found in the Engine-pit, but with a 
much larger proportion of nodular and kidney ore. This 
deposit was worked in Colonial times, and for a long time 
afterwards, up to a recent date. 

According to the statement of Capt. Jordan the ore was 
followed first by an open cut, and then by a shaft to the 
depth of 170" and an immense amount was obtained. It was 
mostly in a nodular and loose condition, and would run under 
the stroke of the pick. This great depth shows that the shales 
have in certain places been decayed very deeply, and given 
rise to very extensive masses of ore. This deposit was aban­
doned, not because the ore gave out, but because the ex­
pense attending the removal of the water rendered it cheap­
er to get ore from other points nearer the surface. About 
t of a mile east of the Engine-pit we find outcrops of ore run­
ing N. E. and S. W. in a pretty well defined band, but which 
appear rather as a succession of ledges than a continuous 
single one. This ore is different from that occuring in the 
more westerly deposits. It is imbeded in alluvial clay, and 
and is nodular in form. The ore now in question is surround­
ed, it is true, with clay, but this seems to be found in place, 
as is the case with most of the F erriferous shale deposits. It 
has been opened only by shallow surface pits, and hence I 
can give only the appearance of the surface ore. I t crops 
out in boulder-like ledges and masses, and is a compact mas­
sive ore, generally free from earthy impurities, and quite 
different in physical character from the nodular ore farther 
west. The outcrops may be traced over a belt more than a 
mile in length. The trend of the outcrops is N. E, and S. 
W. At the S. W. termination of the outcrops it has ap­
proached to about 300 yards from the Potsdam quartzite. 
The slight ridge that contains the ore breaks down at this 
point and it disappears to the S. W. A very large amount 
of ore may be obtained from these deposits. At the S. W. 
termination of the outcrops, cross-cuts made on the ore, show 
a width of at least 40' -50'; with an unknown depth. The ore 
is quite solid here. The ores now worked at Buena Vista 
have been thoroughly tested. They make an iron used for 
car-wheels. The manganiferous ore,whose analysis was giv­
en above, is clearly a different material from the other ores. 

Below Buena Vista I had no opportunity to examine the 
iron deposits. The owners did not live in the vicinity, and 
as a consequence, I could find no one to provide for the 
proper exhibition of them. I could not procure horses, and 
as the distance was too great for walking, the attempt to vis­
it the ore was abandoned. Iron ore is found on the Brady 
property that comes next to the Buena Vista property, and 
on the Echols property that extends to near the junction of 
the North and James rivers, at the west end of the Balcony 
Falls pass. They occur in the Ferriferous shales, and close 
to the Potsdam quartzite. This lattf'r may be seen forming 
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the most westerly ridge of the Blue Ridge, and diping steep­
ly to the N. W. Several openings are visible in the distance 
on the Echols property. They have not been worked for a 
long time. Ore was obtained from them by the Powhatan 
iron company. I was informed that in one of the openings 
a beautiful white sand was found in large quantity. This is 
nQW buried under the earth washed into the excavations. I 
I could learn little that is definite about the amount and char­
acter of the ore on the Brady property. A large deposit'of 
impure psilomelane, or rather manganiferous iron is said to 
exist on this property. From its description it has too much 
iron to be used as an ore of manganese. It is said to have. 
a considerable amount ofphosphorus. This, if true, would 
prevent its utilization for spiegel-eisen. 

Arnold's valley lies to the S. W. of the junction of the riv­
ers at Balcony Falls. It contains important ores. For a 
long distance to the S. W., along,.,the west face of the Blue 
Ridge, the same conditions prevail as to the N. E. in the re­
gion described. Hence we may expect to find in this section 
similar ores under and over the Potsdam quartzite. 

Balcony ralls Cement. - This cement is manufactured at 
Balcony Falls by the Messrs. Locher, from a ledge 13' thick 
occuring in the limestones of the base of the Calciferous for­
mation. The decayed outcrop. of this ledge forms a lemon­
yellow ochre of very uniform character and fine grain. It 
has been tried for paint, and found to answer well, according 
to Mr. Locher Sr. The cement has a high reputation. It 
sets quickly, some of it in 3 minutes, and produces a fine 
building material. Its binding power was shown, according 
to Mr. Locher, in the great freshet of 1870. This tore out 
the wing wall of the dam of the cement mill, the stones of 
which were cemented by this material. According to Mr. 
Locher, the wall went over in one mass. It is also stated by 
him that cement put down during the building of the James 
River and Kanawha canal, 20 years ago, has been found to 
be as hard and sound as when first used. The analysis of 
the stone used for the manufacture of the cement, was made 
by Col. Gilham, of the V. M. I., with the following results: 

Raw. Burnt. 
Carbonic acid. . . . . . 30.4 
Potash .120 
Silica ........ 34.225 49.530 
Alumina & trace iron oxide - 7.8 11.288 
Lime 17.380 25.152 
Magnesia 9.513 13.769 
Water and organic matter. 5.00 
Loss .62 .261 

To judge from the looks of the decomposed outcrop of 
the cement rock, there must be more than a "trace" of iron 
in it. 

An analysis of the Balcony Falls cement stone was made 
by Mr. C. L. Allen, in the laboratory of the University of 
Virginia, with the following results: 

Ca CO,l .. . ·44·55 
Mg ('03 ... , ... - .34.83 
Silica.. . .... . · 17.21 
Fe Coa. . .... . · 1.62 
H20 .. · 1.15 
Al2 Oa and K2 0 · traces. 
Organic matter by difference .64 

OnlY.47 of the silica was amorphous. 

W. Va. Central and Pittsburg RR.-At a recent meeting 
of the able directory of. this company, at its office, 57 Sec­
ond St., Baltimore, Hon. H. G. Davis, president of this rail­
way, reported that the work on the line to the summit, near 
Fairfax Stone, was being vigorously pu~hed, and would 

probably be complete~ early this fall. The president was 
then authorized, if he thought it advisable, to extend the 
road from Fairfax Summit to the junction of the Beaver 
and Blackwater rivers, and to have surveys made looking to 
an early connection with the Chesapeake & Ohio Railway. 

A reference to the excelent geological map of the Upper 
Potomac Coal basin and its market connections that appear­
ed in TIle Virginias in May 1882, will show that the ex~ 
tension above mentioned is to the southern border of the 
Upper Potomac coal basin on the waters of Cheat river, 
Tucker county, W. Va., where easy access can be had to all 
the coal beds of that basin. 

Weare pleased to note that surveys are authorized look­
ing to an ultimate connection of this road with the Chesa­
peake & Ohio. Once across the Potomac-Cheat summit, 
the way is comparatively easy for an extension up the Dry 
fork of Cheat and its Gandy fork, through a finely timbered 
and rich limestone country, to the interlocking of that fork 
with the waters of the Greenbrier, and then down the valley 
of that river to the Chesapeake & Ohio near the White 
Sulphur Springs, or to some point on that railway farther to 
the west. 

The Tonnage of Richmond & Alleghany Railroad for the 
year 1882, kindly prepared for The Virginias by Gen. Fr. 
Agt. B. S. Barbour, was as follows, by articles and in 2000 Ibs. 
tons: 

East. West. 

Iron ore ...•.•..••.•.... 7,237 tons. 24,715 tons. 
Pig iron ..••.••••....••. 3,483 " 1,098 " 
Coal .•.•••...•......••.. 18,022 " 3,891 ·c 

Salt. .•.••••••.•.•.••.. 40 " 1,106 " 
Stone .•...••.•.•..••..• 14,345 " 6,842 c· 

Leaf tobacco. . . . .. . •... 3,553 " 199 " 
\Vheat .•..••....•...... 7,391 " 345 " 
Corn ...•.•....••...... 4, 289 " 1,72 9 c. 

Oats ...•....•••........ 749 " 394 " 
Bacon .••.••.• 1,939 " 1,141 " 

Hay .••••......•..... 2, 164 " 734 
Sumac .....•.•.•••... 1,61 3 " 85 " 

\Vood. ••. .•.... .. .. . 6,820" 6,020 " 
Bark .•..•..•.•. ... . . . 10,920 " 2,565 ., 
Lumber............... 17,640 ' 7,080 .. 
General merchandise, 68727" 59,506" 

Flour. . • .. • . . • •• •. • • •• • 24.504 RbIs. 14.578 RbIs 
Cement. • . . . . . .. . . . . .. . 4,655 •. 1 840 " 
Lime...... ...... .... 46,640 4618 .. 

Besides the articles above enumerated, this railway trans­
ported large quantities of manu£1.ctured tobacco, cotton, rye, 
shucks, cattle, hogs,sheep,slate, fertilizers, etc.,-most ofthem 
as well as those of the table, the products of the rich mineral, 
agricultural and forestal region in Virginia, tributary to its 
line. 

The noteworthy features of this exhibit are: the shipment 
of large quantities of most of the articles in both directions; 
the important tonnage of agricultural and forest products; 
and the large traffic in lime and cement. 

Few railways have near them better quarries of granite, 
slates, hydraulic and other limestones, or larger. deposits of 
iron, manganese and other ores, than the Richmond & Alle­
ghany R R.; and we are pleased to observe from these re­
turns that they are begining to be developed.-We shall 
have more to say upon this subject in our next issue, when 
we shall publish a 'new map of the line of this railway, from 
actual surveys, now in preparation. 
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The Iron Ores of the Valley of Virginia. 
By A. S. McCreath, Che~ist of 2nd GeoI. Survey of Pa. 

[A paper read at the Roanoke, Va., meeting of Am. Institute of Mining 
Engineers, June 4, 1883] 

The Valley of Virginia, extends from the Potomac river to 
the Tennessee line, a distance of about 330 miles. This sec­
tion forms part of the great limestone valley which traverses 
in an unbroken line the states of New York, New Jersey, 
Pennsylvania, Maryland, Virginia and Tennessee. In New 
York it is called the Walkill valley; in eastern Pennsylva­
nia the Kitatinny valley; in middle Pennsylvania the Leb­
anon or Cumberland valley; in Virginia the Shenandoah 
valley, the James River valley, the Roanoke valley and the 
New River valley, and further south the East Tennessee valley. 

The Valley itself varies in width from 10 to 20 miles, and 
its floor is composed of two different kinds of rock, lime­
stone and slate, separated from each other by an irregular 
line running along the middle of the valley, its whole length; 
the limestone land stretching to the foot of the South moun­
tain, or Bhe Ridge, and the slate land stretching to the foot 
and up the slope of the North mountain. 

The North mountain consists of Upper Silurian rocks,­
Oneida conglomerate and Medina sandstone, formation No. 
IV; except in Southwestern Virginia, where,by reason of the 
great upthrow faults, the Vespertine or Pocono sandstone, 
formation No. X, makes the North or Brushy mountain. 

It will be sufficient, however, for my present purpose to 
consider only the two great geological formations: No I, 
the Primal or Potsdam sandstone formation; and No. II, the 
Lower Silurian limestone formation; for it is in these that 
nearly all of the ores which I have examined occur. 

Ores ofFormation No. /.-The Primal or Potsdam sand­
stone formation consists of conglomerates, sandstones and 
slates, and it may be conveniently divided into (I) lower 
slates, (2) sandstones, and (3' upper slates. 

First. In the lower slates, or those geologically under­
neath the Potsdam sandstone, occurs a red hematite ore, 
sometimes in beds of considerable thickness and of good 
q11ality. This is the so-called "specular ore" of the Blue 
Ridge, and it has been quite extensively developed at num­
erous points, notably in Botetourt and Bedford counties. In 
northern Virginia the ore is generally very lean, being 
little better than a ferruginous sandstone. But over large 
areas it is a fairly rich ore carrying from 40 to 45 per cent 
metalic iron, with the phosphorus varying from .25 to .60 
per cent. The silicious matter varies from 25 to 35 per cent, 
and consists for the most part of small grains of quartz. The 
ore occurs in beds varying from 18 to 48 inches in thickness, 
although beds of much greater thickness have been report­
ed. The following is a complete analysis of a sample of this 
ore from the "Pollard cut" on the Arcadia furnace property 
in Botetourt county: 

Protoxide of iron. •. .••. . .•. •.•. .• •. .. . • •••. ••• 1.221 
Sesquioxide of iron............................. 55.928 

Sesquioxide of manganese. • • •• • . . • • • . . • • • • • . • • •. .043 
Alumina................ ...•••••.•••••.•••••• 1808 

Lime.............................. ........... .730 

Magnesia.............. .•••• •••••...•••.•••••. .706 

Sulphuric acid. • • . • .•. . • • . • •. ..••••.••• ••..••• .007 
Phosphoric acid........... .• .•••••. •••••.•••••• .607 

Water .....••..•..•••...•...•..•..••••••••••••. 3.144 
Silicious matter. • • .. . • • . .• • • .. • ••.....•••.•••• 38.690 

Metalic iron................................. 40.100 

Metalic manganese............................ .030 

Sulphur. • • •• .• • • . • • • . • • • ••. •.•••••..••.•••••• .003 
Phosphorus.•.••...........•.. " • • . • • . •• ••••. .265 ' 

Phosphorus in 100 parts iron. .. ................ .660 


Second. In the Potsdam sandstone itself, important beds 
of iron ore have been observed. The ore is generally a 
close-grained brittle dark brown hematite, invariably cold­
short. In Rockbridge county a bed of it fully ten feet dHck 
is exposed for a considerable distance on the Vesuvius prop­
erty. 

The ores from this horizon will probably average 50 per 
cent metalic iron, with about one and a quarter per cent 
phosphorus. Their composition is such that they are pecu­
liarly adapted to the manufacture of pig iron for conversion 
into steel by the Basic process; as it has been found that a 
pig iron with about two and one-half per cent phosphorus 
gives the most satisfactory results. The following complete 
analysis of a sample from "Coldshort" bank on the Vesuvius 
property, Rockbridge county, will show the ultimate compo­
sition of the ores of this horizon: _ 

Sesquioxide ofiron ................... : ..... 74.893 

Sesquioxide of manganese. • • . •• . . • • • . . . . . . . . 433 
Sesquioxide of cobalt. • . . . . . . . • • • . • . . . . . . . . . .030 
Oxide of zinc ..•..•.......••.•........•..•...None 

Alumina.•.........•...........••••.•••.•. 1005 

Lime.......................... .•...••.•.. .740 

Magnesia. • • . . . • .• • • • .. .•..•....•.......•• .360 

Sulphuric acid. . .. .••..•.... .•.••...•..•.• .012 
Phosphoric acid ......•.......••...••.••••. 3 357 

'J~t:r.•...•..•..•.•••.•••.••...••. , ...•.. 11318 
SIliCIOUS matter......•..• ·....•... .•.. ... . • •• 8.050 

100.198 

Metalic iron.... • ..••••••.•.......•......52425 
Metalic manganese.. ••. .•.••••••. .•.•.... 302 
Sulphur. . . . • • • •• •. • • . . • • . . .. . . . . • . .•. . • •. . • .005 
Phosphorus.••... , .•..•...••••..•..•..•.•.. 1.466 
Phosphorus in 100 parts iron .................. 2796 

Third. The upper slates, however, are by far the most 
important from an economical stand-point, forming, as they 
do, one of I he richest depositories of brown hematite iron 
ore in Virginia. They intervene between the PotsQam sand­
stone and the base of the Calciferous limestone, and they are 
found all along the western slope of the Blue Ridge,-being 
geologically co-extensive with it. They are generally more 
or less disintegrated or decomposed into variegated clays; 
and while they may not always carry a continuous ore- bed, 
yet wherever the formation exists deposits of iron ore of 
greater or less extent may be confidently looked for. 

It is this horizon which +tas supplied a large amount of iron 
ore to t~e blast furnaces ofPennsylvania, and it has been the 
source of practically the whole of the stock of the old char­
coal furnaces of the Shenandoah valley ;-to the Shenan­
doah Iron Co's furnaces, fi'om the noted Smith and Fox 
Mountain ore-banks in Page and Rockingham coun ties; the 
old Mt. Torrey furnace in Augusta; Cotopaxi, Buena Vista, 
Vesuvius and Glenwood furnaces in Rockbridge; and the 
Arcadia and Cloverdale furnaces in Botetourt county. The 
new modern coke furnace recently established at Roanoke 
by the Crozer Steel and Iron Co. will also be supplied with 
orcs found in this formation at the company's mines in the 
so-called Cloverdale ore belt. 

It would be tedious to mention all the localities where 
large deposits have been developed and are now being suc­
cessfully worked; and the increased railroad facilities afford­
ed by the completion of the Shenandoah Valley RR. will 
doubtless be the means of greatly stimulating their further 
development by more thorough and systematic methods of 
mining. 

The average character of the ore is good, and in some lo­
calities it is exceptionally fine. The average of 31 carefully 
selected samples shows the following: Metalic iron, 49.956; 
phosphorus, 0.399; silicious matter, 12.459. The iron varies 
from 38.95 to 56.55 per cent, and the phosphorus from .061 
to 1.266 per cent. Eighteen of the samples show consider­
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ably over 50 per cent m'etalic iron, and only one sample 
shows less than 40 per cent. 

It has been part of my duties as chemist for the Second 
Geol. Survey of Pa., to sample and analyze every impor­
tant deposit of brown hematite ore that has been opened up 
along the flank of the South mountains in Pa.-which is 
simply a continuation northwards of this same belt. The 
average of 46 samples from the Cumberland valley shows: 
Metalic iron, 42.95; phospliorus, .464 per cent; and it is 
believed that the brown hematite ores at present being mined 
in the Lehigh valley will not average over 40 per cent met­
alic iron in the furnace. It will thus be seen that the ores 
from this horizon in the Valley of Virginia rank considera­
bly above the average. 

In these upper slates are also found important deposits of 
manganiferous iron ores, some of which might be 
used in the manufacture of spiegel. The average of six 
samples analyzed shows: 1\1"etalic iron, 31.64; metalic man­
ganese, 19.12=50.76 total metalic contents; with the phos­
phorus averaging .130 per cent. The variations are as fol­
lows: Iron, from 12.325 to 47.15; manganese, from 7.277 
to 44.312; and phosphorus, from .061 to .265 per cent, with 
the average as stated above. 

Ores of For11?ation No. fl.-In the body of the Great 
limestone formation No.2, are found innumerable caverns 
and pot-holes, now filled with brown hematite iron ore. Al­
though such deposits may prove somewhat irregular, yet 
their extent is often very great, and they have yielded large 
quantities of the finest quality of ore. 

In the northern part of the Valley of Virginia these lime­
stone ores have not been developed to any great extent, but 
in Southwest Virginia they have furnished practically the 
whole of the charcoal furnaces of the district. Commencing­
at Mack creek near New river, and pursuing a course paral­
lel to Poplar Camp and Iron mountains for a distance of 30 
or 40 miles, they have been developed in large quantity and 
of f'emarkable purity. This is generally known as the New 
river-Cripple creek ore belt; and the cold blast charcoal 
furnaces of Wythe county, whose iron is in such good re­
pute for car wheel purposes, draw their supply of ore exclu­
sively from this belt. 

The ore occurs generally mixed with clay in clefts and 
cavities in the limestones; and some of the deposits have 
been proven to a depth of over a hundred feet. The bulk 
of the ore is wash ore, and the wash material will average 
fully one-half clean ore. At some points, however, the work­
ings show quite a goqd deal of lump ore; and this not un­
frequently carries an appreciable amount of iron pyrites, 
which occurence may be suggestive of the origin pf the ore. 
The superior quality of the ore is shown by the analyses of 
17 samples from different localities, yielding an average of: 
Metalic iron, 54.514; phosphorus, 0.106; silicious matter, 
7.094 per cent. The iron varies from 49.35 to 57.20; the 
phosphorus from .048 to .197; and the silicious matter from 
3.60 to 13.93. Nine of the samples show over 55 per cent 
metalic iron, and only one contains less than 50 per cent; 
and in no case is the phosphorus over .200. 

In addition to the ores already mentioned, I desire to call 
attention to another remarkable group of ores occuring in 
the Great limestone formation, and found at several points 
in Southwest Virginia and Eastern Tennessee, viz: red hem­
atite and magnetic iron ores. These may be said to be _as 
yet practically undeveloped, for the ores were found to be 
too refactory for the small cold blast charcoal furnaces of the 
district, and the lack of railroad facilities prevented their 
finding an outside market. 

Some of the ore is a dense, fine grained red hematite, with 
a steel-blue color on fresh fracture, as at the Sharp, Thomas 
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and Crockett banks in Sullivan county, Tennessee; again, it 
is a fine rich magnetic ore, as slrown at the Ripplemead mine 
on New river near Pearisburg, Giles county, Va., from which 
about 5,000 tons have recently been mined and shiped to. 
Harisbnrg, Pittsburg and other points. Sometimes the ore 
changes into brown hematite; and indeed all three varieties 
may occasionally be found in the same opening. But wheth­
er the ore be red or brown hematite, or magnetite, it seems 
to possess the uniform feature of being very free from phos­
phorus. An exception might perhaps be sometimes made 
to the magnetite. At some points this has been found to be 
more or less impregnated with the slaty material, and when 
this is the case, the phosphorus may run somewhat higher; 
for I have observed that quite an appreciable amount of phos­
phorus is sometimes carried in the slate. But when the ore 
is free from this slaty gangue, the percentage of phospho­
rus is invariably low; and even where the ore carries con­
siderable slate, the phosphorus has never been found over 
one-tenth of one per cent. I t may prove interesting to note 
here that the magnetite is generally strongly impregnated 
with carbonaceous matter, sometimes to the extent of two or 
three per cent. 

In view of the fact that the iron ores of the Valley of Vir­
ginia are of such superior quality,-and there is sufficient 
evidence that they exist in large quantity,-it may well be 
asked why they have not been more largely developed? 
Two reasons may be given, and these are: I. Previou~ lack 
of railroad facilities, and 2d, an insufficient supply of fuel for 
reducing the ores in the blast furnace. Although ever since 
early Colonial times, numerous small charcoal furnaces have 
been operated from time to time, producing a fine quality of 
pig metal, yet the lack of facilities for geting their product 
to market, and the gradual diminution of their fuel supply, 
together with the ravages caused by the late war, have not 
only greatly retarded their extension but have prevented the 
establishment of other enterprises. These obstacles, how­
ever, have now been overcome by the completion of the 
Shenandoah Valley RR. from Hagerstown to Roanoke,­
thus affording ample railroad facilities; and by the building 
of the New river division of the Norfolk & Western RR. to 
open up the great Flat-top coal region, with its superior cok­
ing coals. The New river-Cripple creek ore belt will soon 
be supplied with convenient railway communication, for a 
branch road has already been located, and there are good 
prospects that the line will be built in the near future. 

During the present year the two pioneer coke furnaces of 
the Valley have been started, and are now in successful op­
eration. The Shenandoah Iron Company's furnace at Mil­
nes station on the Shenandoah Valley RR. was blown in du­
ring the month of February, and it has been producing from 
60 to 70 tons of coke iron per day ever since. The Crozer 
Steel and Iron Company's furnace at Roanoke has just been 
started, and it promises a successful future, for it has all the 
modern and improved appliances combined with an intelli­
gent management. Both of the furnaces will draw their sup­
ply of coke (made from Flat-top coal) from the ovens of 
the Southwest Virginia Improvement Company at Poca­
hontas. This company commenced operations in February, 
1882, by opening up the Nelson or Big bed of coal. They 
are now building 200 beehive coke ovens, and they expect to 
have a daily production of at least 250 tons of 48-hour coke, 
which output can be readily increased to meet future de­
mands. In addition to this, they will ship a thousand tons 
of coal daily. Already in their preparations for regular 
mining, they have taken out from the various drifts some 40,­
000 tons of coal. The main drifts are 9 feet wide and 8~ feet 
high, and the mine will be worked by the double-entry sys­
tem of mining. The quality of the coal is very fine, as shown 
by the following analysis of samples selected from five dif­
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ferent points in the drift-the samples representing a com­ 12. Concealed. . • . , . . . . . 4' 
plete section of the coal bed from roof to floor. 13. Limestone, shales and concealed. . . 60' 

Water.................. ...... .... .... 93 21 14. Sandstone, massive, gray. . . '. . 5' 

Volatile matter........................ 20.738 I S. Limestone and concealed 20' 

Fixed carbon ......................... 73.728 r100.00 
 16. Green shale. . . . . . . . 	 . 5' 
Sulphur. . . .. ................ ......... .618 I 
 17. Limestone interstratified with shale' " .. 5S'Ash ............•..••.................. 3.984) 


Coal . . . . . . I') 
Phosphorus. . . . . . . . . . . . . . . • . . . . . . . . . .. .0013 18. Coal, Sewickley Sandy' shale with plants 12' ~ 13' 8"{ (oal. . .. 0'8/' ) 

the mineral resources of the Valley. With a convenient 19. Shales. 8' 
supply of the finest quality of coke-which the Flat-top coal 20. Sandstone, rather massive, very micaceous, 
promises to furnish; with a great variety and abundance of current beded 20' 
excellent iron ore-which can be cheaply mined; and with 21. Limestone, impure, flagy, filled with fossil ferns 
good railroad facilities to markets in every direction, the and other plants. . 1 ' 

iron interests of the Valley of Virginia seem assured of a 22. Coal, Redstone. . . . .• . •..• 0' 10' 

prosperous future. 2". Mostly limestone, buff, impure. . . 55/ 
coal. . . . 

This brief statement will suffice to show in a general way 

. 2:1 9'
24. Pittsburg coal, shale 	 . 2 (Coal Sections on Ohi.o River, W. Va. 	 { coal . ·5' ) 

Made by Prof. 1. C. White and Students of W. Va. 2 S. Fire-clay. . . . . . 5' 
26. Sandy shale, gray. . 	 20/University, May, 1883. 

2-'27. Lower Pittsburg sandstone, massive . .)Section N o. I.-Taken descending Wheeling Hill, Wheel­ 28. Shales, gray, soft. . . . . . . . . · 10'
ing, W. Va., to foot of loth street: 29. Concealed to low water in Ohio river . · 40' 

1. Concealed from summit of.hill . 
2. Coal blossom. . . . . . . . . . . . . . 	 Total, .600'6" 
3. Concealed and marly shales with several thin Section No. 3.-Taken near the mouth of Big Gravelayers of limestone 	 . 55' creek, one mile below Moundsville, Marshall co., W. Va.4. 	 Light gray limestone. pure, filled with minute 

univalves. . . 2' I. Concealed from top of hill . . 30' 
S. Yellow and green sandy shale . . 10' 2. Limestone in three layers, interstratified with shales,s' 
6. Shales, limestone, and concealed. . IS' 3. Red and variagated shales. . . . . . . . 45' 
7. Limestone, shaly at base. . . . 5' 4. Yellowish, sandy shales. 10' 
8 Yellowish shales and concealed 10' S. Massive sandstone, yellowish brown . 5/ 
9. Impure limestone, gray below and buff at top . 5' 6. Red shale, mostly at top, and containing iron 

10. Chocolate green shale .. .. . 5' nodules at 10'-15' above the base 
II. Limestone interstratified with shale. . • . 30' 7. Sandstone. . . 
12. Limestone, pure at top but brecciated below . . 2' 8. Concealed. . 

13, Limestone interstratified with shales .. . 30' 9. Hard sandstone 

14. Shales, gray, and dark, containing plant fragments 16' 10. Concealed. . . 

IS. Sandstone, greenish gray, micaceous . .. .. I' I I. Red shale 

16. Shale, drab. . . . . . 4' 12. Brown, sandy shales 	 12' 

17. Shaly sandstone.. .., ., I' 13. Sandstone, rather massive 
18. Thinly laminated shales, containing Calamites. S· 14. Drab shales, filled with fossil plants 
19. Coaly shale. . . . . . . . 	 i' IS. Concealed, .. 
20. Concealed. . . . . . . . 	 . 10' 16.' Limestone, impure, and concealed, . 10' 
21. Limestone, earthy, light gray . 10' 17. Limestone, shaly 	 5' 
22. Concealed . ....... . 20' 18. Concealed 	 5' 

23. Buffish limestone. . . 	 . 12' 19. Sandstone, hard, gray, micaceous. I' 

24. Concealed, including Pittsburg coal near top. . 28' 20. Concealed 	 ,),,' 
25. Sandy shales. . . . . . . . . . . . . 10' 21. Gray limestone, rather pure. . 	 10' 
26. Concealed to low water in Ohio river . 100' 22. Concealed. . 	 . ' . 20' 

23. Coal, Washington, large blossom, covering a 
Total.. 	 ..... . 419' vertical interval of several feet, with shale 

in center
Section No. 2.-Taken in descending Chapline Hill, 24. Shales and sandstone

Wheeling, W, Va., opposite the Crescent Rolling mill. 25. Concealed 
I. 	Shaly sandstone and concealed from the sum- 26. Limestone, rather pure, visible, ' 


mit of Chapline Hill. . . ., ... · 35' 27. Concealed, . , , . 

2. Sandstone, rather massive 	 · 5' 28. Flagy sandstone, micaceous ' 
3. Concealed. . . 	 ·45' 29. Greenish shale and shaly sandstone. . . · 20' 
4. Shales and impure limestone . · 10' 30. Concealed ' 	 8' 
s. Sandstone, shaly, and flagy . 	 ·35' 3I. Limestone . 
6. Coal, Washington ? . . 2!'-3' 32. Shale ... 	 I' 

7. Concealed and sandy shales .60' 	 Coal, impure . . 0'6") 
8. Concealed 	 ·40' 33. Coal, TVayllesbuy,t; Shale... . 1'0" ~ 3'{9. Coal, Waynesburg? . . . 2' 	 Coal. . . . . , 1'6" ) 

10. Concealed. . . . . . . . . . . . . . 5' 34. Shale, soft, gray. . . . . . . . . . . 5/ 
I I. Flagy sandstone, filled with plant fragments. . . 4' 35. Massive sandstone, gray, micaceous. . . 20' 
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36. Concealed with limestone layer 2' thick near base . 20' 
37. Flagy sandstone and sandy shales . . . '" . .' 20' 

,038. Concealed . • . 10' 
39. Limestone. . . . 	 . I' 

40. Concealed. . . . . 14' 
,41. Limestone, gray, . . . . . . 22' 
42. 	Concealed to mouth of oil and gas well at 30' 

above low water in Ohio river, . . . . . . 28' 

And the section continued by the well record is 
as follows: 

43. Conductor hole. . . . . 	 . . 18' 
44. Limestone, light gray. . 	 . 40' 
45. Slate . . . . . . . 	 . IS' 
46. Black rock. 	 .. . 10' 
47. Coal, 	Redstone ..... . . . . 1'6" 
48. Fireclay. . . . . . . 7' 

, 49. Hard slate. . . . . . . . . . 4' 
50. Gray limestone. • 	 . 20' 
51. "Bastard" 	limestone. . 10' 
52. Coal, 	Pittsburg. . . . . . 6' 
53. Blue rock . . . . . . . 40' 
54. Sand rock. . 	 . 35' 
55. Black slate. .. ...... . 29' 

. 56. "Shell" rock . . . . ... . 4' 
57. White sandstone (Morgantown) . 	 . 70' 
58. Red rock. . . . . . . 50' 
5Y. White sandstone. . . . . . . 2:;' 
60. Black slate' 	 . 14' 
61. Blue rock, soft 	 . IS' 
62. Red rock. . . . 33'· 
63 "S9apstone" . 14' 
64. Red rock 	 . 10' 
65. White sandstone. 	 . 20' 
66. Black slate 	 . 90' 
67. Red rock. . . . 	 . 80' 
68. "White slate". 	 . 25' 

69. White sand, gas and smell of oil. . . 20' 

Total. ., ....... . 1,302'6" 


Section No. 4,-Taken on the Ohio side just below the 

mouth of Pike creek, and 4 miles below Moundsville, W. Va~ 


I. Red shales and concealed from top of hill.. . 50' 

2. Gray shales, sandstone and concealed. . . . 95' 
3. Coal blossom, ~VashingtoJl 
4. Concealed 	 . 50' 
5. Massive sandstone 	 . 13' 
6. Concealed 	 . 25' 

7. Limestone, 	 . . . . . 2' 
8. (·oncealed. 	 . . . 30' 
y. Coal, slaty at top, ~Vaynesbllrg. 	 . 4' 

10. Concealed, limestone and shales. • . . . 55' 
II. Bituminous slate, fissile (lJniontown coal?) . •. I' 

12. Limestone, good, in several layers . . . . . . • 10' 
13. Concealed with show of much limestone. . . . . 100' 
14. Coal and coaly shales 	 . '. ., . . . 2' 

IS. 	Sandstope . . . . . . . . • • . . . . . 12' 

coal . . . . . • 0'4"1rshale. . • . . . . .. .• 1'0" 
I coal. . . . . . . . . . . . . 0' 2" 

16. Coal, I sandy shale containing plants .• 5'0" 
S . kl 	 ) I I '8" 10 ,eWlC ey 1 s aty coa ' . . . . 1 I 

l 
I shale. . . . . 0'4" 

coal. . . . . . . . . • 1'0" 
. black slate. • • . .. .. 0'4" 

1 7. Limestone and shales . 	 . 22' 

18. Bituminous shale (Redstone coal). . . I' 

19. Limestone, and concealed to bed of the Ohio river, 25' 

20. Pittsburg coal . . . . . • . • 6' 

Total. . . . '. . . , . ' 	 513' 

Virginia Pyrites.-In a letter to the Engineering and Min­
ing Journal of New York, ofJune 23, over the initials W. H. 
A., which we recognize as W. H. Adams, who is now inter­
ested in the development of the pyrites deposits near Tolers­
ville on Ches. & Ohio Ry., we find the statement made that 
some 200 tons of pyritous ores are now daily burned for sul­
phuric acid at eight different points in Mass., Conn., N.]. 
and N. Y., and that sulphur from pyrites can be made at 
about the same' cost as from imported b'rimstone.-We 
take the following items from this letter: 

"The principal demand for surplus low-grade acids (the 
making of which justifies large acid plant) has been and will 
continue to be,for manufacture ofsuperphosphates,the bulk of 
which is sold south of Baltimore. So wide has been the 
price of acid made from brimstone here and from pyrites 
abroad, that annually tens of thousands of tons of rock phos­
phates have been sent to Europe for treatment, and then re­
turned to us for use on our exhausted soils. The freight 
alone on this double shipment is all the profit our agricultu­
ral people should be made to pay; and the strange fact re­
mains, that midway,between the sections of greatest produc­
tion in acids and greatest production in superphosphates, 
there are deposits of the choicest pyrites ever found in quant­
ities, so pure as to rival bri!TIstone in acid-making proper­
ties, yet utilized to a very limited extent. 

It would be safe to say that ores from these deposits in 
Virginia can be laid dO\vn in every city from New York 
southward at prices which will guarantee commercial acid, 
(66° B.) at one cent per pound from this tin1/' on, and this 
reduction should affect the price of superphosphates at least 
30 per cent from established rates. Assuming 250,000 tons 
of fertilizers are consumed annually, costing to average forty 
dollars per ton, this saving which should go to farmers, 
would be so enormous as to double the consumption in a 
short time, and as a result larger chamber capacity would be 
required than now used. The increase naturally would be 
placed nearer to consumers, thus shifting the balance of 
trade southward. The outlook for the acid trade is certainly 
encouraging; but pyrites must from henceforth be the ma­
terial for its manufacture. What has heretofore been a side 
issue in our mining industries will now come'to the front in 
such grand proportions as to astonish people unacquainted 
with productions of European mines. 

Should the manufacturers corribine. becoming owners of 
the pyrites deposits, as is the case with the Rio Tinto and' 
Thursis mines, there will be seen in this country products ex­
ceeding those famous properties, and that within a few years. 
The fertilizer trade of the south would alone warrant such 
development, outside of the encouraging demands 'of our 
country generally. So rapidly is the public becoming 
awakened to a realization of this new but permanent in­
dustry in mining that the change will be upon us before we 
are aware, and a mineral product will be adged to the natur­
al wealth of the eastern slope, rivaling the mine products of 
the west. Even Europe can be supplied with pyrites at less 
rates than are paid for Spanish ores; and with the large 
working of such deposits along our seaboard, a new impetus 
will be given to trade channels into which sulphuric acid 
enters." 

Good pencils are among the most desirable articles in 
nearly all offices1 therefore we feel that we are doing a good 
deed when we recommend Dixon's American Graphite pen­
cils. We have been using his "soft medium" and "medium" 
pencils for some time, and find them the best pencils for all 
purposes that we have ever used,-and we have been using 
all kinds for many years. 
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The Ensign Mfg. Co. of Huntington, \\T. Va., on Ches. & 
Ohio Ry. and the Ohio river, is, we are gratified to be able 
to say, doing a very prosperous business. It manufactured 
1,016 cars during the year ending May I, 1883. It has just 
completed an order for 130 cars for a Mexican railway, and 
commenced one for 400 twenty-ton cars for the New York, 
Penn. & Ohio Ry. Its capacity is 15 cars per day. It has 
superior facilities for obtaining materials for its work from 
the forests, mines, furnaces, etc., of Virginia and West Vir­
ginia. . 

The Huntington Advertiser of June 23, has the following 
item :-"General Manager Smith, of the C. & 0 Ry., spent 
Friday in our city looking at the shops amI affairs of the' 
company. vVe learn that negotiations are about consumma­
ted for a contract for 500 box cars for the C. & 0., to be 
made by the Ensign Manufacturing Company of this city." 

Gold in West Virginia.-Our West Virginia neighbors 
have discovered gold-,bearing quartz in their territory and it 
is likely that the old forty-niners will be superceded by those 
of eighty-three. Ira Schockey resides about four and a half 
miles from Queen postoffice, in Upshur county He sus­
pected that the rock was valuable, and had it assayed by a 
competent mineralogist, who reports that it is rich in gold 
and has some silver. The discoverv is creating considera­
ble excitement in the vicinity, according to letters. Dr. J. J. 
Mason, postmaster at Queen, and a leading physician,writes 
that he has seen the certificate of assay, which was from a 
surface lead, and it is evident that gold is to be iound there 
in paying quantities. Dr. Mason has specimens of the quartz . 
at the Queen postoffice.-Keystone Courier. 

The Virginia Slate Mining Co. is now successfully en­
gaged in quarrying an excelent quality 0" roofing: slate from 
its 4040 acres tract at Snowdon, near Rope Ferry station of 
Richmond & Alleghany RR., Amherst county, Va., 24 miles 
west of Lynchburg, where it has a bed of slate 3 miles long 
and t of a mile wide. • These slates are on the eastern slope 
of the Blue Ridge and very convenient to the railwav; the 
samples that we have seen are of first rate quality. We are 
pleased to hear of the successful development of a slate 
quarry at a point so near to the great Valley and to two im­
portant lines of railway.-The officers of the company are: 
Chas. E. Heald, president, J. W. Carroll, vice-president, R. 
H. T. Adams, secretary and treasurer; all of Lynchburg, 
Virginia. 

The Great Kanawha Colliery Co. has about completed its 
superior works near Armstrong creek of Great Kanawha, 
on Ches. & Ohio Ry., and expects to ship 1,000 tons of Ka­
nawha coal a day about the 1st ofJuly; it is negotiating for 
the construction of 100 of Soldenhoff's Coppee coke ovens. 
Mr. S. G. Phillips is the general manager of this new En­
glish coal compaI]Y. . 

The Morris Creek Coal Mines, those of M. T. Davis & 
Co" Carver Brothers, and Mt. Morris, on Morris creek, Fay­
ette county, W. Va .. and near Great Kanawha river and 
Chesapeake & Ohio Ry., are now producing daily about 700 

tons of superior gas coal. Few mines on the Kanawha are 
worked more steadily than these. 

At Ingham station, Shenandoah Valley RR., Page county, 
Va., Mill~ & Co. are shiping 10 car loads of iron ore per 
week. Their mine is reached from the station by a tram­
road one mile in length. They will shortly double their 
production. This ore is shiped to Dunbar furnace, Pa. 

West Virginia Universlty.~We have received the cata­
logue of this flourishing state institution for the year 1882-3, 
the 16th of its existence, as it was established in 1867. It 
appears from this that the West Virginia University is now 
conducted on the Jeffersonian plan of distinct schools and 
elective studies, that has proved so well suited for higher ed­
ucation at the University of Virginia Its course of study 
embraces the eight academic schools of metaphysics, matha­
matics, ancient languages, modern languages, English, geol­
ogy and natural history, history, and agriculture, chemistry 
and physics, and the two professional schools of law and 
equity, and anatomy, physiology and hygiene: it has also a 
military and a preparatory department and a school of vocal 
music; its faculty consists of thirteen professors and teach­
ers. It is under the control of a Board of Regents. thirteen 
in number. The attendance in 1882-3 was 159; of these 146 
were from West Virginia, 7 from Pennsylvania, 5 from Ma­
ryland and I from D. C. 

Beautiful for situation, on the east bank 9f the Mononga­
hela, at the head of navigation, is Morgantown, the seat of 
of this University, It is not often that one sees a more sub­
stantial and thrifty looking town. or one that has more fertile 
and eye-pleasing surrounding; and very rarely one that has 
such a clean, wholesome, and in fact, good looking popula­
tion. It is just the place for a university town -but it has 
one drawback, it is 20 miles from a railway. "Surveys have 
been made for a railroad to pass through Morgantown. con­
necting the Pennsylvania roads with the Baltimore & Ohio; 
if the construction of that could be secured the' success of 
this University would be put beyond question. 

We had the pleasure of attending the commencement ex­
ercises of this institution on the 14th instant, and must say 
that we never heard as many sensible orations and essays on 
a similar occasion. 

Historical.-Stonewall Jackson's Valley Campaign. 

By Maior F. Scheibert of the Prussian Army. 

(From Southern Historical Society Papers for July, 1883,) 


The readers of the "So~thern Historical Society Papers" 
may be surprised that a Prussian should venture to give a 
notice of an American book. But I regard this work of 
Colonel Allan's, and the beautiful maps of MajorJed. Hotch­
kiss which it contains, as worthy of being held up as a mod­
el for nzilitaly stuay. 

The original development of the designs of Jackson-the 
many interesting details of his movenwnts-the clearness 
with which the marches, manoem'ers and battles are de­
scribed-the full survey of the whole military situation. and 
the vivid description of the state of political affairs in Wash­
ton and abroad-the settling of the' numerical strength on 
both sides-and last, but never least, nay first to the foreign 
reader, the excelent maps of Major Jed Hotchkiss (which, 
by the way, he showed me and I greatly admired during 
the Gettysburg campaign of 1863,)-all combine to make 
Colonel Allan's book a military classic. 

Hirshberg, Silesia, Prussia. 

The Kennedy Manganese Ore, from the Kennedy mines, 
east of Stuart Draft- station of Shenandoah Valley RR., at 
the foot of the Western Blue Ridge, by analysis of Prof. F. P. 
Dunnington of the University of Virginia, contained the fol­
lowing ingredients, and their probable equivalents: 

Manganese ..•..•..•.... 43.30 =-Manga~ese, black oxide .••6r.48 
Iron.......... ...... 3.88 =-Iron oxHle ............. ,' .. 5.54 

Sulphur.•.•........... 0.083=-Sulphuric acid ...••••..••• 0.207 

Phosphorus ..•..•.••••. 0.052~Barium oxide •.•.•.••••••• 7.74 
Barium ............... 6.93' o=Phosphoric acid ........... 0.119 


Silica, water, etc: ......... 17.69 
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present at Roanoke, Va., Meeting.-As a matter of general 
inter~st we have obtained from Secretary T. M. Drown the 
following list of the Members and Associates of the Ameri­
can Institute of Mining Engineers that. attended the recent 
Roanoke, Va., meeting. ­

W. 	H. Adams, Cedral Mines, Villa de M usquiz, Coa­
huila, Mexico. 

E. C. Appleton, Canajoharie, Montgomery Co., N. Y. 
C. A. Ashburner, Phlladelphia, Pa, 
J. B. Austin, Roanoke, Ya. 
W. Lawrence Austin, Philadelphia, Pa. 

Edward Bailey, jr., 

R. D. Baker, Philadelphia, Pa. 
C. R. Boyd, Wytheville, Va. 
A. F. Brainard, Low Moor, Va. 
G. W. Bramwell, Flushing, N. Y. 
J. H. Bramwell, Roanoke, Va. 
S. \1. Buck, Coalburg, W. Va. 
L. Duncan Bulkley, New York City. 
J. Lawrence Campbell, Liberty, Va. 
R. C. Canby, Philadelphia, Pa. 
H. M. Chance, Philadelphia, Pa. 

James E. Clayton, Baltimore, Md. 

W. S. Clayton, Baltimore, Md .. 
W. W. Coe, Roanoke, Va. 

·H. B. Colburn, Liberty, Va. 

C. F. Conrad, Roanoke, Va. 

Edgar S. Co;)k, Pottstown, Pa. 

Samuel A. Crozer, jr., Roanoke, Va. 

Asbury Derland, Boiling Springs, Pa. 

F. P. Dewey, Washington, D. C. 
E. V. d'Invilliers, Philadelphia, Pa. 
H. S. Drinker, " " 
T. M. Drown, Easton, Pa. 

Thomas Dunlap, Amherst C. H., Va. 

T Egleston, New York City. 

1\1. Fackenthal, Hellertown, Pa. 

J. W. Farquhar, Easton, Pa. 

Isaac Fegely, Pottstown, Pa. 

Philip L. Fox, Philadelphia, Pa. 


. Persifor Frazer, Philadelphia, Pa. 

John C;raham, jr., Pearisburg, Va. 

Edward Gridley, Wassaic, N. Y. 

Edward Hart, Easton, Pa. 


-C. Hanf.,rd Henderson, 
G. C. Hewett, Winifrede, W. Va. 
C. H. Hitchcock, Hanover, N. H. 
H. Hollerith, 

Jed. Hotchkiss, Staunton, Va. 

C. B. Houston, Thurlow, Pa. 

j,. W. Hunt, Troy, N. Y. . 

vVilliam Jolliffe, Buchanan, Va. 

Frank King, V dn Buren Furnace, Va. 

C. O. Lagerfelt, Milnes, Va. 
J. S. Lane, Akron, Ohio. 

Edward K. Landis, Pottstown, Pa. 

N. M. Langdon, Chester, N. J. 
W. A. Lathrop, Pocahontas, Tazewell Co., Va. 

A, E. Lehman, Philadelphia, Pa. 

James F. Lewis, Quinnimont, W. Va. 

lohn C. Long, Richmond Furnace, Pa. 

G. A. Longnecker, 9 illsburg, Pa. 
A. S. McCreath, Harrisburg, Pa. 

Charles ,\ acdonald, New York City. 

William P. Moore, ? Denvt'r, Col. 

William G. Neilson, Philadelphia, Pa. 

E. C. Pechin, Cleveland, Ohio. 

Enoch Phillips, Catasauqua, Pa. 
John B. Porter, 
T. D. Rand, Philadelphia, Pa. 

Ellen H. Richards, Boston, Mass. 

R. H. Richards, Boston, Mass. 
P. G. Salom, Philadelphia, Pa. 
R. H. Sanders, " " 
P. W. Shimer, Easton, Pa. 

Albert Spies, Jersey City, N. J. 

E. Gybbon Spilsbury, New York City. 

John Stevenson, jr., Lynchburg, Va. 

H. A. Strode, Amherst C. H., Va. 

William Thaw, jr., Pittsburg, Pa. 

Willard P. Ward, Savannah, Georgia. 

A. G. West, Cedartown, Ga. 

James Witherspoon, Pearisburg, Va. 


Members, from Virginia and 	West Virginia, elected at the 
Roanoke, Virginia, Meeting, 1883. 

J. B. Austin, Roanoke, Va. 
W. W. Coe, Roanoke, Va. 
C. F. Conrad, Roanoke, Va. 

Samuel A. Crozer, jr., Roanoke, Va. 

John Graham, jr., Pearisburg, Va. 

G. C. Hewett, Winifrede, W. Va. 

Edward S. Hutter, Houston Mines, Va. 


Associates from Virginia 	 and West Virginia elected at the 
Roanoke, Virginia, Meeting, 1883. 

J. Lawrence Campbell, Liberty, Va. 
T. W. Simpson, Roanoke, Va. 

Webster D. Smith, Paint Creek, W. Va. 


New Analyses of W. Va. Cokes.-Dr. Henry Froehling, 
analytical chemist, of Richmond, Va., under date of April 3, 
1883, has kindly furnished The Virginias the following new 
analyses of cokes made on the line of Chesapeake & Ohio 
Railway. . 

No. I. No.2. NO.3. NO.4. 

Carbon................92.132 92.377 95.894 87.46 

Volatile matter .•..••..•.• 0.632 0.260 0.390 
Ash ..................... 7.132 6.750 3.500 11.32 

Phosphorus .•••••....•••. 0.0139 0.0146 0.0096 0.029 
Sulphur................. 0.487 0.535 0.563 069 

Moisture ..•.•••.••••.... 0.114 0.260 0.216 0.49 

No. 1 is of coke made in Soldenhoff Coppee coke ovens 
at Hawks Nest, W. Va., from Middle Measures, No. XIII, 
or Kanawha coal. 

No.2 is of coke made in beehive oven at Fire Creek, W. 
Va., from Lower Measures, No. XII, or New River coal. 

NO.3 is of coke made in beehive ovens at Low Moor fur­
nace, Va., from New River coal from mines of Wm. Beury, 
Cooper & Co. 

As it is the fashion to have a "typical coke" we think the 
Low Moor coke, NO.3 of the above analyses, may be adopt­
ed as the typical New River or Lower Measures coals coke 
of the Virginias, as just such a coke can be made from those 
coals whenever proper care is exercised in the mining of the 
coal and the manufacture of the coke. This coke was made 
from the "run of the mine." 

For comparative purpose we introduce above analysis No. 
4 of a "typical coke" from Connellsville, Pa., given by Mr. 
John Fulton, E. M.,' in his report on "Methods of Coking," 
Vol. L. page 133 of 2nd Geol. Survey of .Pa. The volatile 
matter is not given in the report, but it appears from Mc­
Creath's analyses that it ranges from 0.352 to 0.471. 
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Flat-top Coal of Norfolk & Western RR., is giving great 
satisfaction as a fuel for locomotives. In a talk with one of the 
locomotive engineers of th'= N. & W., who has had many 
years experience in the use of different coals and wood for 
steam purposes, he informed us that the coal from Pocahon­
tas, that had been much exposed to the weather for 18 
months, was more satisfactory as a steam coal than any other 
he had ever used. He stated that he could bank up his fire 
at night, on housing his engine, and that in the morning he 
had only to stir it up and he could have a full head of steam 
in 10 or IS minutes; and then it had absolutely no clinker, 
as it all burned up; besides it was a clean coal to use, 
giving only a moderate quantity of smoke. This testimony 
is the same as that from all those that have used the New 
River steam coals from the line ofthe Cpesapeake & Ohio Ry., 
which are the same coals as the Flat-top, for the past ten years. 

Regular coal trains are now daily passing eastward over 
the Norfolk & Western from the Flat-top field. The coals 
on these trains present a very fine appearance, attracting the 
attention of everyone interested in coal, as they pass, for 
the coal looks bright and clean and by far the larger propor­
tion of it is in large lumps. 

We regret to learn that there has been some trouble at 
Pocahontas with the foreign miners that the S. W. Va., Im­
provement Co., unwisely, in our opinion, took to that region, 
and are pleased to learn that the most of them have been 
sent away. The negroes of Virginia make the very best of 
coal miners, those most industrious and easily man<,lged, as 
the writer knows from information obtained in gathering the 
mining statistics of these states for the last census, and from 
the unqualified testir~lOny of all t~ose that ~aye used this la­
bor There is,no excuse for havmg any mmmg troubles or 
lack of miners, for these strong, good~na(ured men can be 
I~ad in any desired numbE'r. ' 

Lumbering in the Virginias.-There is a very healthy ac­
tivity in lumbering operations on the waters of New river of 
the Kanawha both in Va. and W. Va. 

On the line of New River division of Norfolk & Western 
RR. in Virginia and West Virginia, Messrs. Gillespie & 
Lindsey are now running ten saw-mills, cuting mostly white 
oak, for which they ar.e paying, for the, standing timber, $10 

per acre or a stumpage of $2 per thousand feet~ They are 
now filling an order from Bew, Spencer & Co., of Baltimore, 
Md., for 650,000 ft. ofwhite oak car stuff for exportation.­
There is a very large ,movement of walnut logs now going 
on over the Norfolk & Western and Shenandoah Va1. railways. 

Lumbering is also very active on the line_ of the Chesa­
peake & Ohio Ry. and it is moving large quantities of saw­
ed lumber, logs, etc.--Some large contracts have recently 

, been made on this road for stumpage of tulip-poplar at $4 
per thousand. 

, The, Refrigerator Cars of th~ Texas Contin~ntal Transpor­
. tation Co. are now very promment features III nearly every 

passing through-freight train of the Chesapeake & Ohio Ry., 
as they are painted white and are considerably larger than 
most of the other box cars. We recently noticed two of 
them, in one train, marked "Cabbages from Norfolk to Cin­
cinnati", illustrating not oply the character of the freight these 
cars are moving, but also suggesting that the time is rapidly 
coming when all the Eastern marine·plain of Virginia-her 
Eastern-shore and all her north-and-south trending peninsu­
las, a region that on an average is less than a dozen feet 
above tide-level-will become one vast and densely peopled 
market garden for supplying all the northern and northwest­
ern parts of this country with early vegetables and fruits.­
This line offers very great facilities for the transportation of 
all perishable articles, and such as require to be kept at an 
even temperature in passing to market. 

The Condition of Virginia blast-furnaces, Jan. 1st, 1883, 
and June 1st, 1883, from "The Bulletin" of Am. Iron and 
Steel Association, is reported as follows: 

Using coke. 
In blast January 1st, 1883.............. 3 
In blast June 1st, 1883 ................. 5 

Using charcoal. 
In blast'January 1st, 1883 ....... : ..... 12 
In blast June 1st, 1883 .................. 11 

The number,of furnaces in blast in Virginia, Jauuary 1st, 
1883, was IS; and June 1St, 1883, it was 16, a net gain of 
one in number. But that statement does not represent the 
improving condition of iron manufacture here, for the one 
that went out of blast since January 1st, was a small char­
coal furnacE' producing but a few tons daily, while the three 
that went into blast since January Ist,-Gem, Victoria, and 
Crozer, are now produCing, daily, from 275 to 300 tons of 
pig iron 

In the United States since January 1st, of thE' furnaces 
using anthracite or coke or bituminous coal, 42 blew out and 
2S are represented as soon to blowout; of those using char­
coal 24 blew out and 2 are soon to blowout; making 103 
less in blast June 1St. than January 1St. 

"Vesleyan Female Institute, 
Staunton, Virginia. 

Opens Rcptember 21th, 198X. One of th~ first Schools for Yotmg Ladl('s 
in the Unio'l. Climate unsnrpassed. Buildings elegant. Surroundings 
beantiful. With twenty teachers and officers. 'Attended present session 
(ls.~~-Sa) hy 16)\)oarding puplls from ei~hte.Jn 8ta.ta"l. 

Board, \Vflshing, Lights, English Course, Latin, French, German, aO!I 
Instl'umentnlMusic, $2.38. 

For catalogue, address Hc,·. 'Vrn. A. Harris, D.D., Prest.lcnt, 
Staullton, Virginia. 

Old Point Oomfort, Va. 
H:ygeia I-Jotel. 

Open all the year and accommodates I OOJ Guests. 

ExC'eIIl'nt Bathing and Fishing, and the Bathing the finest on the 
Atlantic Const. 

-Under one Mflnngement.­

'l'tIe White Sulphur Springs Hotel, Cottages and Restaurant 

Greenbrier Connty.- ,V. Va. 
0Pf>llR .June 15th. The most celebrated resort in the Routh. Climate­

co',! and delightful; wflters wonderful in their therapeutic effects. 

Terms $;~.!}O per d!lY, $21 per week, $i5 per month. 

Ch'('nlnr~ descrihing llygit'n\c ndvantnges of eitlwr plflce furnished on 
npplIcation, H. PHOEH[iR. Proprietor nnd Lessee, 

http:ei~hte.Jn
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lock No.2 of the Great Kanawha river, W. Va., improve­
ment, has been let to contract for $116,716. 

The U. S. Geological survey in the region between the 
Great Kanawha and the Big Sandy, is now being vigorously 
pressed by a number of topographic parties, as it was stated 
it would be in The V-irg-inias. 

Central gas-well being bored at Wheeling, W. Va., we 
learn from the "Intelligencer" of July 23, at 830' struck a 
body of salt water that speedily filled and overflowed the 
mouth of the well, making it necessary to case the bore hole 
from top to bottom before the further boring for more gas 
can proceed. After piercing a thick sand-rock at 840' gas 
came up. 

Va. Iron ores.-A trial is to be made in the mill here of Va. 
magnetic ores for fix. The receipts of pig iron at Huntington 
amount to over 500 tons daily. Ensign Manufacturing Co. is 
building 400 gondola cars for the N. Y., P. & O. RR. The 
first shipment of ore from the Rorer Iron Co. was received 
at Etna, last week.-Ironton, Ohio, Register. 

The Wooden Cross-tie will never be discarded from the 
railway road-bed. There is nothing that will take its place 
so well under all conditions; it is elastic, easy of renewal, 
little affected by frost, and its maximum cost is n',uch cheap­
er than any substance yet devised. We doubt if a metal 
cross-tie can be safely and cheaply used north of the fortieth 
parallel; we should think that the extremes of temperature 
common to higher latitudes would cause them to be an un­
stable support, particularly when exposed to the action of 
frost or the extreme heat of the summer sun -Railway 
Age. 

Virginia Meteorology for 1880.-From the report of the 
Chief signal officer of the U. S. army for the fiscal year end­
ing June 30, 1881, which has recently come to hand"we have 
gathered the following facts concerning the meteorology of 
the four first-class stations-Cape Henry, Chincoteague, 
Lynchburg and Norfolk-in Va., and the one-Morgan­
town--in W. Va., occupied by the signal-service for the cal­
endar year 188o, (unless otherwise stated), the meterological 
observations ofwhich are summarized in this report. We 
have added the facts f?r Washington, p. C., as representing 

VirO'inia near it, in the same way; also other information 
for the same year embodied in this report.-The observa­
tions at all the signal. service stations are made at the same 
moment of time, that of Washington, D. C., not the time of 
the locality of the station. 

Cape Henry, Princess-Anne county Va.; latitude 36° 56' 
N.; longitude 76° 0' W.; barometer 16 ft. above mean sea­
level; rain-guage 14' and thermometer 16' above the ground. 
Mean annual barometer for 7 years: 

Corrected for temperature and instrumental error only ..• , .30" .035 
Reduced to sea-leveL .•..••..•.•••.••.•••.••••..••••.3°".°51 

Mean annual temperature for seven years ...............•.. 59°. ° 
Mean annual rainfall for 7 years .•...•...•.....•.......•.•57"· 57 

Meteorological summary for year 1~80: 
7 a. m. 3 p. m. I I p.m. Mean. 

Barometer (to sea) ....... 30. 113 30.070 3°.098 30.094 
Temperature ....... , .... 57.7 64.9 59.0 60.6 
Relative humidity ......• 75.5 62.9 7204 70.3 
Average cloudiness, 0-4 ... 2.2 2.1 1.7 2.0 
Rainfall and melted snow, in inches ..........................63.06 
Movement of the wind, in miles ...•..............••........ 116, 746 

The winds at the above observation hours were blowing 
from: N. 135 times, N. E. 170, E. 53, S. E. 129, S. 1I9, S. 
W. 277, W. 55, N. W. 156, and it was calm 4 times.-The 
minimum velocity of the wind ranged from 31 to 60 miles 
an hour; it blew hardest from N. E. A rainfall of .01 inch 
or more occured on 102 days, and of same amount of melt­
ed snow on 4 days.-There were 15 days with thunder 
storms; on 6 days the maximum temperature was below 32°, 
and on 24 the minimum was below 32°; the early frosts were 
Oct. 24 and 26. 

Chincoteague, Accomac county, Va.; latitude 37° 55' N. ; 
longitude 75° 20' W.; barometer 18' above mean sea-level; 
rain-guage 30' and thermometer 29' above the ground. 
Mean annual barometer for year ending June 30, 1881 : 

Corrected for temperature and instrumental error only, ..•••3°" 031 
Reduced to sea-level........... . . . . . . . . . • . . . . . .. ., .. 3°" .055 

Mean annual temperature for year ending June 30, 1881: ..•.• 52°,2 
Mean annual rainfall for year ending June 30, 1881 .•.•••..••52".82 

This station was opened March 15, 1880, and so no com­
plete summary for 1880 can be given.-The first frost of1880 
was Nov. 8; the last of the spring of 1881 was April 7. 

Lynchburg, Campbell county, Va.; latitude 37° 30' N.; 
longitude 79° 2' W.; barometer 652' above mean sea-level: 
Mean annual barometer: 

Corrected for temperature and instrumental error only for 8 yrs.. 29" .372 
Reduced to sea-level, for 9 years •..•••...•.•••..•....••.. 3°".°56 

Mean annual temperature, for 9 years .....•.•...••••.•...... 57° .3 
Mean annual rainfall, for 9 years .•••...•.•.•...•............ 41" 52 

Meteorological summary for year 1880: 
7 a,m. 3p.m. II p.m. Mean. 

Barometer (to sea) ., •.•••30.127 30.°56 30.102 3o.c95 
Temperature .............53.2 65.8 55.6 58•2 
Relative humi(!ity .•..••.. 73.4 48.2 72,0 64.5 
Average cloudmess, 0-4... 2, I 2.3 1.6 2.0 
Rainfall and melted. sno~v, il~ inches •...•...•.............••.. 38.78 
Movement of the wmd, m mIles ...........•................. 28, 235 

The winds ~t the above observation hours were blowing 
from: N. 28 tImes, N. E. 139, E. 62, S. E. 39, S. 158, S. W. 
149,.W. 146, N ..W. 128, an.d it was calm 249 times.-The 
maXImum VelOCIty of the wmd ranged from 14 to 24 miles 
per hour. 

A rainfall of .ol·inch or more occured on 127 days, and 
of same a~llount of melted snow on I I days.-There were 
15 days WIth thunder sto~ms; on 4 the maximum tempera­
ture was below 32°, and on 56 the minimum was below 32° . 
the first light frost was Sept. 16, and the first heavy one Oc~ 
tober 19. 

Norfolk, Norfolk county, Va.; latitude 36° 51' N.· longi­
tude 76° 19' \V.; barometer 30' above mean sea-Ievei; rain­
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guage 52' and exposed thermometer 20' above the ground. 
Mean annual barometer : 

Corrected for temperature and instrumental error only for 8 yrs. 30" .045 
Reduced to sea-level, for 9 years .....•.•............. " ... 30" .069 


Mean annual temperature, for 9 years .•...................... 58°.9 
Mean annual rainfall, for 9 years .......................... 52 " .72 

Meteorological summary for 1880: 
7 a. m. 3 p. m. I I p.m. Mean. 

Barometer (to sea) ...•••. 30. 127 30.07 I 30.102 30.100 
Temperature............ 57.5 65·9 58. I 60.5 
Relative humidity ........ 73.1 57.4 71. 1 67.2 
Average cloudiness, 0-4... 2.0 2. I 1.5 2.0 
Rainfall and melted snow, in inches .................... " .... 51.84 

Movement of wind, in miles ........................•.......62, 660 


The winds a~ the above observation hours were blowing 
from: N. 183 tImes, N. E. 156, E. 73, S. E. 63, S. lSI,S. W. 
205, W. 80, N. W. 78, and it was calm 109 times.-The max­
imum velocity of the wind ranged from 20 to 32 miles an 
hou~ . 

A rain£:1.11 of .01 inch or more occured on I 12 days, and 
of same amount of melted snow on 2 days.-There were 
16 days with thunder storms,S on which maximum temper­
ature and 29 on which minimum temperature was below 32°; 
the first heavy frost was Nov. 16, and the next heavy one 
Dec. 14. 

~VaslzingtoJl, D. c.; latitude 38° 53' N.; longitude 7i) 
I' W.; barometer above mean sea-level 105'; rain-guage 
51' and exposed thermometer 44' above the ground. 
i\lean annual barometer: 

Corrected for temperature and instrumental error only, for 8 yrs. 29".958 
Reduced to sea-level, for 10 years ..............•.......... 30" .062 


Mean temperature for 10 years .............................. 55°.2 

Mean annual rainfall for 10 years .•.............•..••••...... 42" .34 


Meteorological summary for year 188o: 
- 7 a, m. 3 p. m. II p.m. Mean. 

Barometer (to sea) ...•..••30.131 3°.067 30.108 30. 102 
Temperature .....•..•.. ·50.6 62,9 53.4 55.6 
Relative humidity .•••••.. 76.4 52.3 73.4 67.4 
Average cloudiness, 0-4... 2.3 2.2 1.8 2. I 
Rainfall and melted snow, in inches.................•........ 38.83 
Movement of wind, in miles••••••.............•.........•. 55,911 

The winds at the above observation hours were blowing­
from: N. 146 times, N. E. ~7, E. 52, S. E. 70, S. 234, S. W. 
94, W. 85, N. W. 265, and It was calm 65 times.-The max­
imum velocity of the wind varied from 21 to 28 miles an 
hour. 

A rainfall of .01 inch or more occurred on 117 days; and 
melted snow to same amount fell on 16 days.-There were 
thunder stqrms on 16 days, auroras on one, a maximum 
temperature below 32° on 15 days and a minimum below 
32° on 81 days. The first frost was Oct. I. ' 

lIIorgantown, Monongalia county, W. Va.; latitude 39° 
36' N.; longitnde 79° 52' W.; barometer above mean sea­

level 963'; rain-guage I' and exposed thermometer 10' above 

the ground. . ' 

Mean annual barometer for 7 years: 


Corrected for temperature and instrumental error only, ....... 28' .986 

Reduced to sea-level. .....•............•.•••............30".024 

Mean annual temperature for 7 years ......................•.. 53°.8 
Mean annual rainfall for 7 years. . . . . • . . • • • • . •• .•...•••.•. .46' .47' 
Meteorological summary for 188o: 

7 a. m. 3 p. m. I I p.m. Mean. 

Barometer (to sea) ....... 30.087 30.012 3°.065 30.055 
Temperature ............ 50.7 61.2 52.4 55.0 
Relative humidity ....•.. 76.6 55.6 75.3 69.2 
Average cloudiness', 0-4.. 2.3 2.6 1.9 2.2 
Rainfall and melted SijOW, in inches...•••...•••.....•....•..•. 51.88 
Movement of wind, in miles .....•.......••••.•••.•.•...•..••52, 446 

The winds at the above observation hours were blowing 
from: N. 77 times, N. E. 84, E. 20, S. E. 25, S. 29, S. W. 
331, W. II0, N. W. 82, and it was calm 337 times.-The 
maximum velocity of the wind varied from 24 to 39 miles an 
hour. 

A rainfall of .01 inch or more occured on 183 days, and 
one of same amount of melted snow on 34 days; there were 
thunder storms on I I days; the maximum temperature was 
below 32° on 12 days, and the minimum below 32° on 63 
days. The first frost in the fall of 188o was Sept. 30, and 
the last in the spring of 1881 was March 16. 

The Monongahela river, at Morgantown, was highest, 23' 
3", Feb. 10, 1881, and lowest, 0, 6", May 30. 

Coal and Coke Traffic of Ches & Ohio Ry., June, 1883. 
General Manager C. W. Smith sends The Virgz'nias the 

data for the following statement of the total output and dis­
tribution of coal and coke received from mines on line of C. 
& O. Ry., (including fuel on Lexington division) during 
June, 1883, and J llI~e, 1882, in tons of 2000 lbs., compiled by 
fuel agent, C. M. GIbson.: 

Kind. 18S3. 1882. Increase. Decrpase. 

Cannel. . • . • • . . .• . . . . 4,223 1,963 2,260 
Gas .................. 38,741 27,514 1l,1!J7 

Splint and block ... 5,748 7,470 1,722 
New HiveI', &c ..... 27,817 28,a17 170 
Coke ............... 7,674 6 !J83 6m 


'l'otals ......... 81,23,{ i2.277 14,148 2,1!12 


This shows a net increase of 11,956 tons, or over 16 per 
cent, in the movement for June, 1883, over that for June, 
1882. Compared with the previous month, May, (See page 
91) there was a falling off of7,o51 tons. The large increase 
111 the movement of gas coal shows an increased appreciation 
of the unsurpassed gas-making coals of the Great Ka­
nawha. 

The distribution of the above was as follows: 
1883. 1882. 

1. '1'0 C. & O. Co. for its own us'e ....................... 1·1,706 11,228 

2. '1'0 Huntington, for West via Ohio river ............ 3,5!H 4,144 

3. On Elizabethtown, Lexington & Big Sandy RR.... 921 2,5a7 
4. On Ches. & Ohio Hy., excepting Riehmond ........12,152 2,247 

5. '1'0 Hiehmolld & Alleghany RH. at Clifton Forge.. 8.32 815 
6. '1'0 Valley ItR. of BaIt. & Ohiont Staunton.......... : ... 

7. '1'0 Shen. Valley ItH. at \Vaynesboro.... ........... ...... 1,586 


8. '1'0 Va. Midland HY.} At C~ariottesvllle ............ ~.429 10,710

At Gordonsville ................. . 


9. '1'0 Hlchmond, Fredericksb'g & Potomac ItR. June. 679 8 
10. '1'0 Richmond for consumption,including tugs, &c.l0.937 10.33·) 
11. '1'0 James IUver wharves for shipment .............13.!J53 13,92;~ 


12. '1'0 Newpqrt News.} Consu~'n, includ'g tugs. &c. 121 
For shIpment .................. 21,917 11.719 


'l'otals. . •.•• •....•.....•..•..•• . ...84,233 72.277 

I t appears from the above that the eastward ship~nts of 
coal from the line of this railway continue to increase, that to 
Newport News in June 1883 having been over 50per cent 
more than in June 1882. . 

The following table presents the progressive traffic from 
January I to June 30, inclusive, for 1883 and 1882: 

Kind. 1883. 181'2. Increase. Decrens('. 

Cannel. ............. 14.767 13.2');; 1,ij(j2 
Gas ...................194.111 152,72;~ 41,3S8 
Splint and block ... 51,46:3 68,22.3 16,762 
New River. &c .... 213.818 170.39:) 38,423 
Col{e .:............... 56.017 46,26) n,787 

Totals .•..•...•.52.;'206 450.80:3 m.w:; 16,7H2 

The net gain of the first six months of 1883 over the same 
period of 1882 was 74,403 tons, or over 16 per cent, a gain 
shared in by all the fuels transported except splint and 
block coals, which are now sent westward more and more by 
river rather than by rail. 
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Roanoke,-a new Virginia Oity.-We had not been in Ro­

anoke, Va., five minutes before it was evident that we were 
in the midst of a vast real estate, railway, and mineral spec­
ulation, or shall I say enterprise? The long, low station, a 
handsome building with broad platforms and projecting roofs, 
was thronged with a restless, moving crowd, either just arriv­
ing or departing, or hovering with a view to settling like a 
swarm of bees. Where this pretty station stands was a 
swamp eighteen months ago. We ate our dinner, and a 
good one, in a low-ceiled, dainty dining-room in the so-call­
ed Queen Anne style -though that Queen probably never 
sat in so tasteful a dining-room or had so good a dinner­
and when we had finished, having an hour to wait before the 
cars went on to Salem, seven miles further, we strolled out to 
look at the town. Near the station were going up large, 
solid, and handsome brick buildings, intended for the offices 
of the company. On a slight hill above it stands the charm­
ing hotel, also Queen Anne, handsome inside and out and 
commanding a lovely prospect of the uneven valley and cir­
cumventing mountains. ­

The grounds of the hotel are new, but about to be pretty 
with walks and flowpr-beds, and already attractive, by reason 
of fountains, which play in prodigality. The pure and cold 
water for them comes from the same source that supplies the 
town, a great natural spring which bursts out of the side of 
the mountain to the east some three miles distant, in volume 
enough to form a good stream, always cold and delicious, 
and in quantity sufficient to supply a town of 100,000 people. 
Its source being higher than any of the hillocks of the town, 
it is brought in without the aid of machinery. From this 
mountain we saw the town rising, literally rising before our 
eyes in every direction-the noise of hammering and haul­
ing filled the air; streets of temporary wooden shops and 
dwellings, drinking shops, and "hotels" with false board 
fronts hiding the upper half-stories, and big-letter signs, after 
the manner of the West, isolated dwellings on every hill and 
kno1l, everywhere the debris of building and ditching and 
road making. The company-I think it is called the Vir­
ginia Land Improvement Comp'any-which is responsible 
for this activity, and which owns the Luray Cave and the 
splendid hotet"there, has bought up all the land in sight in 
the valley, and is pushing th~ng:s.. Eighteen months ago 
there was nothing here but an InsIgmficant settlement of four 
or five hundred people. Now there is a lath-and-plaster city 
with nobody knows how many inhabitants, estimated at from 
six to nine thousand. 

At a little distance from the station are the extensive car 
and other repair shops of the Shenandoah Company; large 
and imposing buildings covering a good deal of ground, and 
to employ this month 2,000 workmen. The basis of the 
city, aside from its position as a railway centre, is the iron 
furnace, the smoke of which we saw in a near valley. The 
iron ore, which is said to be of a very superior quality, comes 
by rail from a mountain to the south. The pig iron which 
we saw turned out at these new works is pronounced to be 
very fine. The superintendent or managing owner, whom 
we saw at the station, told us he was turning out 100 tons 
daily, and that he was under contract-the forfeit of which 
is the iron mines-to furnish 100 tons a day for five years at 
$ 10 a ton! I helieve that iron of this quality is produced 
nowhere else so cheap in the world-in England I was told 
the lowest cost is about $10.50 a ton. If this sort of iron 
can be sold here at $10 a ton-and I was informed that it 
cost only $') dollars a ton to produce it-what is to become 
of the Pennsylvania furnaces? And have not Roanoke and 
Virginia a promising future?- Clzarles Dudley Warner's 
Virginia letter in the Hartford Courant. 

Atlantic & Danville Ry.--We learn from Mr. B. F. Mancha, 
of the Claremont colony, Surry county, Va., that the cars 
will be runing to Spring Grove (formerly Baugh's store) 
on the A. & D. Ry., about the first of Sept. This road runs 
southwest from Claremont and will cross the Norfolk & 
Western RR. at Waverly station. 

Crown HiiI splint coal.-We are pleased to hear that the 
Crown Hill Splint Coal Co., of Paint creek, W. Va. will ex­
hibit a pyramid, made of several tons of its supe;ior Ka­
dawha splint coal, at the coming Louisville exposition flank­
ed by a pile of pig iron. on one side and tool-steel bars'on the 
other, that have been made with this coal, used raw as a 
fuel. That is the right way to show the character of o~r re­
sources, and we hope others will exhibit in the same way. 

.Free-trade vs. Prot~ctio~.-As the. professor .of political 
SCIence at Cornell Umverslty, N. Y., IS a free-trader in his 
views, the board of control has engaged a lecturer that be­
lieves in protection, to present that side of political econom­
ics. Williams College, Mass., is considering the propriety 
of adopting the same plan, as its political economy profess­
?r i.s also a. pronounced free-trader. This, to say the least, 
IS fatr-play In matters educational and a way of teaching 
that could· be advantageously resorted to in some of our 
Virginia colleges and universities. 

The Porosity and Specific Gravity of Coke.* 
By Fred. P. Dewey. 

The facts on record in regard to coke are very few and in 
some cases unreliable. This paper gives a summary of some 
results recently obtained in the National Museum, in deter­
mining the porosity and related characteristics of cokes. 
The method of determination is that proposed by Dr. T. 
Sterry Hunt,t which is, briefly, to take pieces of any suita­
ble size or shape and weigh them dry in the air, then fill 
their pores or cells with water, then weigh them in water 
and again in air, and we have all the data necessary for de­
termining the following points: (I) true specific gravity, or 
specific gravity of the coke; (2) apparent specific gravity, 
or the relationship between the whole volume of the coke 
and its cells and an equal volume of water; (3) the percent­
age by volume of cells; and (4) the volume of cells in a 
given weight. 

Aside from its scientific i~terest the determination of po­
rosity has a great practical value, as upon it depends much 
of the excellence of coke as a metallurgical fuel, but no 
practical valuation of a coke can be made from a determina­
tion of porosity by itse~f, for there is a limit to porosity and 
when that is passed any increase decreases the practical val­
ue of the coke. This limit is reached when the cell walls b~­
come so thin that the coke will not bear the burden in the 
furnace. 

The specimens experimented upon represent I I localities 
producing metallurgical coke and one producing gas-works 
coke. In every case but one, 12 specimens were selected 
from each locality to represent it, the exception, Connells­
ville, being represented by 21 specimens; the results given 
are the averages. In all 153 specimens were examined. 

The results, appended in tabular form, are put on record 
without drawing any conclusions, as the investigation is only 
commenced and conclusions drawn now may be changed by 
subsequent investigations. 

Washington, D. C., July 13th, 1883. 
[*Abstract of paper read before the Am. Inst. M. Engs., at Roanoke, 

Va., meeting. 
[tChem. and Geol. Essays, T. Sterry Hunt page 164.] 
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Table of Specific GravitY, etc., of Coke, by Prof. Fred. P. Dewey. 

Coke,-Specific Gravity, .Porosity, etc. Coal,-Geological Position and Analyses. 

(1) (2) (3) Per ct. (4) VOIUme\ I 


Locality of Coke 
 True Apparent of cells by of cells in 'Veight, I Volatile Fixed I 
No. 'Yorks. Moisture sp. gr. sp. gr. volume. 100 grams. per cu. ft. Sampled ~. Geological formation. I~.:. :Matte::. car1JO~:\ASh'lsulPhur. Analyst. 

1 Broadford, Con'v'lle, Pa 0.034 1.76 0.892 49.37 55.73 

2 Connellsville, Pa. 0.053 1.74 0.926 46.92 52.35 

3 Eagle, Kanawha,'V. Va 0.021 1.68 0.894 46.85 53.89 

4 St. Clair" ~~ ,. 0.030 1.67 0.924 44.81 50.23 


.5 Quinnimont. New Rive 0.044 1.83 0.713 61.12 86.41
!1.69 0.793 53.19 67.39 
7 8tone Cliff" " •. 0.074 1.74 0.838 51.79 62.30 
8 Fire Creek, " " .. 0.078 1.83 0.820 

6 Sewell.NewHiver,'V.VaL 0.016 

55.12 69.05 
$) Rockwood. Tennessee. 'I 0.192 1.69 0.935 44.81 48.55 

1\ 11t 1 ., an 0.919 45.75 50.39
10 EIMoro. Colorado..... '1'1 42.96 47.59 
12 J..eetonia, Ohio...•..... 
11 Crested Butte, Colorado 

47.59 62.23 
r:.r:. nl"1 '1:::' ,10

13 'Vashn. Gas 'Vks., D. C. 0.802 1.74 0.772 55.66 75.48 

55.68 lbs. J. H. Bramwell. Pittsburg bed. 1.105 I 29.885 
57.81 tbs. J. McFayden. " ~, 1 31.36 
55.81 lbs. T. \Vharton. Middle measures. (XIII.) i 
57.68 los. "" 
44.51 lbs. S. Hotchkiss. Lower" (XII) 0.41 

, 

\ 19.99 
49.50 lbs. J. C. McGuffin. " " .• 1.03 21.38 
52.31 lbs. .M. :11. Jenkin. " " .,' 
51.19 lbs. S. Hotchkiss. ., " ., 0.61 22.34 

26.6258.37 lbs. M. M. Duncan. Upper "(XIV-XV) 1.75 
1.14 29.9757.37 lbs. J. Cameron. Laramie formation 
0.72 23.4456.62 ltJs. " l!'ox Hills group 
3.00 31.5048.09 lbs. E. Orton. I Lower Kittanning seam 

48.19 lbs.IDewey. ' 

57.754 9.895 
59.62 8.23\ 

76.87 1.94 
72.32 I 5.071 

75.02 
60.11 
56.32 
7t.01 

\ 62.35 

1.47 
11.52 
12.57 
3.93 
3.15 

1.339 .McCreath. 
0.784 T.T.Morrell. 

0.79 IT. Egleston.
0.20 C.E.Dwight. 

I 

1.49 IDewey. 
'VeIls. 

'" 
1.40 

No. 
-. ­

1 
2 
3 
4 
5 
6 
7 
8 
$) 

10 
11 
12 
13 

Water. 

0.030 
0.075 

0.216 

Volatile 

Matter. 


0.460 
0.412 

0.390 

Coke,-analyses of 

l!"ixea 1 I 
Carbo~ AsI~iSul~hur'IPllOsphorus. 

89.576 
88.655 

92.62 
93.00 

95.894 

9.113 
10.055 

7.23 
6.73 

3.500 

18.00 
8 70 

1 • I 

0.821 
0.805 

0.665 
0.27 

0.563 

0.50 
0.48 

0.050 

0.0096 

Coke,-method of manufacture. Coke,-for and in what used. 

I Time 'Size of ft>s. burden 
Charge. Yield. Kind of l!'urnace Fee.of Coking. to 1 itJ coke .­ -

7,600Ibs. 63 per ct. 70'xI6'48 & 72 hours Iron Blast Fee. 
7,600 lbs. 63 per ct. 48 &72 hours Iron Blast Fce., &c. 

6,800 to 8,500 lbs. 65 per ct 60'x16'48 hours. Iron Blast Fee. 2.2 
12,000Ibs. 62 per ct. Iron Blast Fce. 160'XU' 2.720­148 & 72 hours 
9,000 Ihs 10,000 lbs. 48 & 72 hours 

1 

100 bushels. 65'x14'48 hours 
4.2 tons. 65'xI6'60 to 65 per et. 48 hours Iron :Blast Fee' 2.29 
3.75 tons. 65'x15'70 per ct. 48 hours Iro11 Blast Fee. 2 

75'x16'72 hours Lead Smelters, &c. 
Iron Blast l!'ce. 2 

JDomestic. 
-

~ 

IIII Style of 
Analyst. 

.--
McCreath. 

" 

T. Efileston. 
C.E. wight. 

H.Frrehling, 

'VeIls. 
" 

. 

oven Size. 

Bee hive 11' x 5' 6", 12' x 6' 
Bee hive 11' x 5' 6", 12' x 6' 
Bee hive 
Bee hive 
Bee hive 9' 6", 10' 6" ,11' 6"x 6' 
Bee hive 13' x 6' 
Bee hive 11' 6" x 6' 
Bee hive 
Bee hive 11', 12' and 13' x 6' 
Bee hive U' 6" x 6' 
Bee hive 11' 6" x 6' 
Bee hive 12' x 6' 
Retorts 

II)! 

Note.-Of the above No.1 is the average o~ 9 determinations,. and the others of 12, for specific gravity, porosity. etc.-Of the coal analyses No.1 is the average-of 2 analyses and No.5 of 4; 
the water of the coke in No.2 and the sulphur III Nos. 10 and IllS the average of 2 analyses. 
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Thc Dora, Va., "Anthracite,1 Coal Mines.-In the issue of 
the "Valley Virginian" of Staunton, Va., of May 24, 1883, 
over a fictitiqus signature, l;lppeared the following :-"Great 
praise is due to the newspapers of The Valley for their ef­
forts in bringing our hidden mineral wealth to the attention 
of capitalists, but the 'Valley Virginian' has persistently con­
tended that coal of great value existed in North River gap, 
now known as the Dora Coal fields. For this reason I think 
that the 'Valley Virginian' should have the honor of being 
the first paper to publish the following authentic report of 
the result of the borings made hythe Pennsylvania Diamond 
Drill Co., in the fall of 1881, in North River gap, Augusta 
county, Va., on the land purchased two years ago from J. D. 
Price, Esq., and- others, by Thomas Cochran, Esq., Gen. J. 
B. Price, &c. The Drill Co. drove two holes on the Pryor 
tract of land to the depth of 914 feet, and the hole on the 
Davis tract, about three-fourths of a mile distant from the 
first drilling, to the depth of 167 feet. The drill used was 
what was known as a four-inch drill. The 'core' was taken 
and carefully boxed. marked and numbered on the ground, 
and shiped from there to the freight depot in Harrisonburg, 
where, owing to some misunderstanding between the vendees, 
who reside in Philadelphia and New York, it remained until 
recently, when it was ordered to be shiped to Philadelphia, 
where the boxes were opened, the 'core' showing the 
following: Quite near the surface the drill passed through 
a vein of excellent fire clay ten feet thick; at 25 feet a vein 
of 13 inch coal; at 40 feet a vein of 21 inch coal; at 56 feet 
a vein of 36 inch coal; at 70 feet a vein of coal eight feet 
was passed through, and at a depth of 125 feet another vein 
was passed of five feet thickness. Thence down to the depth 
of 914 feet, when red sandstone was struck; several minor 
veins were passed through. 

The 167 feet hole sllOwed exactly the same 'core,' proving 
beyond doubt that this field has a regular deposit of pure 
anthracite coal of rich quality. A practical coal man who 
has examined this 'core,' pronounces the coal exhumed by 
the drill as the very best specimens of anthracite coal ever 
found on this continent. The 'core,' can now be seen at 222 
South Third street, Philadelphia. This practical proofof the 
richness and quantity of the deposits in the Dora field, con­
tradicts most emphatically the assertion of self-opinionated 
surface-guessers and book worms, and is a decided victory for 
the opinions of the editors of the 'Valley Virginian' and the 
very few persons of this and Augusta counties, who never 
wavered in their faith of the mineral wealth of the North 
River gap." 

The editors of the "Valley Virginian" commented on the 
above as follows :-"The report on the result of an examina­
tion of the 'core,' taken from the Dora mines, as given by 
our enterprising Harrisonburg correspondent, is good news, 
indeed. That coal deposits exist in the northwestern part 
~f this county, has been known for years, but geologists have 
agreed that the veins were not extensive enough to justify 
working for commercial purposes. Practical tests, however, 
always furnish the best of evidence. The result of the ex­
aminations actually made are proof against all skepticism, 
and supplv the basis for the investment of capital. ,The dem­
onstration" of the existence of coal in such quantities as that 
described, assures not only the speedy development of the 
mines, but also the construction of the railroad projected 
and partly built through that section. That road will open 
up one of the richest mineral and timber regions of the 
Union, and add hundreds of thousands of dollars to the,,' 
wealth of the two Virginias. . 

With an extensive dep05it of rich anthracite coal; vast 
mines of valuable ore, and flux in abundance, Augusta coun­
ty will offer rare inducements for the manufacture of steel 
under the basic process." 

This "authentic report," making a sho\ving of accuracy 
of statement, has been copied and widely circulated, not only 

- in Virginia but in other states, aiding in creating the impress­
ion that large and valuable deposits of anthracite coal exist 
in this coal-field-deposits in quantity and quality sufficient 
to warrant the expenditure of large sums of money in their 
purchase and in the construction of railways to reach them. 
In fact its appearance has been followed, as we learn from 
the newspapers, by efforts made in Philadelphia and Balti­
more to "float" a company, with large capital, (or these pur­
poses. 

It is needless for us to say that we would be delighted to 
know that there exists in the Virginias beds of anthracite 
coal having a commercial value, but having had a consider­
able knowledge of the "patches" of coal that constitute these 
so-called "coal-fields" (especially of those above mention­
ed) for more than thirty-five years, and having witness­
ed the expenditure of large sums of money in the efforts 
that have been made in that time to develop these coals, and 
having earefully inspected the results, candor compels us to 
say that we do not believe that any of these fields have a com­
mercial value-one that will warrant the expenditure of 
large sums of money in purchasing them or in.the construc­
tion of railways to reach them; they have merely a moderate 
local value. In this opinion we are fully sustained by the 
reports of Pro( Wm. B. Rogers (taken as a whole), and by 
those of every geologist of reputation that has ever made 
himself familiar with the conditions under which these fields 
and their irregular beds of coal exist. Knowing these con­
ditions, we would be false to our duty, as the representative 
mining journal of the Virginias, if we did not lay the facts 
concerning them before the world, especially when such de­
ceptive statements as the above are made; so that no more 
capitalists, to the great discredit of Virginia, may be induced 
to squander money in an effort to develop "an anthracite," 
or any other coal-fields, where no coal "worth a button for 
commercial purposes" exists-as the Editor said in the 
course of some remarks on the coals of the Virginias made 
at the recent Roanoke, Va., meeting of the Am. Institute of 
Mining Engineers. 

We will now meet the statements of the above "authentic 
report" with an authoritative report on the "cores" on which 
the writer of the above relies; before doing that we will 
put his statement in tabular form, as follows: 

I. The" Core" of the Dora Coal-field reported to" Valley 
Virginian." 

1. Surface and fire clay ............... "...•....10' 

2. Interval. . ..................................15' 

3. Coal ~~vein"....•..........•................ I' I" 

4. Interval .....................................14' 

5. COld "vein"....... ".................... _..... l' n" 

6. IntervaL ........................ "...........14' 3" 

7., Coal·~vein" ... ....•.............•..........•. 3' 

8. Interval...... _. . .•.. . . .. . .. .. . .... ~ .......12' 

n. Coal "vein"... : .............................. 8' 


10. Interval ....................................47' 

11. Coal "vein". . . .. ........................... 5' 

12. Interval with ~'several minor veins" ........784' 

13. Red sandstone at 914' down....... -......... ­

This section, as inspection· will show, locates and gives the 
thickness of five "veins" of coal, one 3', one 8' and one 5' 
thick, and mentions "several minor veins." 

It so happens that in December, 1881, Mr. Fred. P. Dew­
ey, a geologist of repute, at present the Curator of Metal­
lurgy of the United States National Museum, Washington, 
D. C., was employed by some Canadian capitalists to exam­
ine the Dora coal-field and advise in reference to the pur­
chase of the same and the construction of a railway thereto; 
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these gentlemen having entered into a contract for these pur­
poses, involving a large sum of money, provided the repre­
sentations made to them concerning its coals, etc., were ver­
ified by a reliable expert. Accompanied by these gentle­
men, Mr. Dewey made a 'careful exploration of this field; 
he also examined and measured the diamond drill "cores," 
described above, where they had been cut, and before they 
had been removed from the field.-The purchase was not 
made. The results of his measurements of these "cores" we 
give below. 

Under date of July 12, 1883, Mr. Dewey writes us: "I 
enclose a slightly condensed copy of my notes on 'Dora.' 
You may use my name as freely as you choose, and you had 
better state that I examined the cores upon the spot, before 
removal anywhere. The examination was made in the air 
during a rain, so that the measurements cannot be consider­
ed to be nearer than one inch, and some of the rocks would 
be 	more elaborately and perhaps differently named had 
there been time and appliances. to examine them carefully. 
However, as you know, the point I was considering was the 
presence or absence of coal, and that point I think is fully 
settled by the figures I have given." -The following are the 
measurements of the two cores by Mr. Dewey. 

"No. I.-Drill hole on top 0/ a small hill. 
I. Soil, etc. (said to be) .••• , .•••••..•••.•••••...••..•••••• 5' 
2. 	A very much decomposed light colored rock; probably a 


sandstone .• , .•.•••••.•.•••.••....••...•..•••••.••••32 ' 


3. Broken silicious slate................................. 6' I" 


4. Silicious slate................... •.....•.•••..••..•.• 4' 

5. Soft impure coal ....•.•........•........•........... 0' 4"t 

6. 	Sandsone............ ............................... I' 8" 

7. 	 Soft coal ..... ...•...•...........•••••............. 0' II" 


8. 	 Slate, broken ......................................... 2' 9" 

9. Sandstone..••...•••..••.••••••..••..••••..•.•••.••••• 4' 10" 

10. Slate; some silicious and some broken•••..••••...••••••• 3' 7" 
I I. Sandstone....... • ........................... -. .• • ... 2' 10" 


12. Dark slate........................................... 0' 5" 

13. Soft coal; top bench................................. 0' 10" 


14. Slate••••••..•••.•••••••....•••...••..•.•...•..•.•••. 0' 3"­
15. Soft coal; bottom bench.............................. 2' 9" 

16. Broken slate ••••••.••.••••.•.••••••••••••••••.• " .b••.• 0' 8" 
17. Sandstone and some slate ...•••.•.•••.•.•.•••..••.••... 84' 0" ~4 

18. 	Slate .......................................... i:" 0' 10" 


19. Soft coal......•.....•......................... ...... l' 0" 


20. 	Black slate.......... . • • .. .. • • .. • • .. • . .. . . .. • • . . . • ... I' 7" 

21. 	Sandstone .•••.•••••..••..•••.••...••.••••...... : •. :: 5' 5" 
22. 	Lump of coal.................................. 0' I" 


23. 	Slate, some silicious and some specks of coal. . . . . .. . ... 3' I I ,I,;(" 
24. Very hard sand!:>tone . • • • • . • . . • • • • • . • . . . . . . . . . . . . . . . . .. 4' 8" 
2 5. White material under sandstone. . . • • • • . . . . . . . . • • . . . . . •. (;, 9" 
26. 	Sandstone .•.•.•••••••••••..•........•..•••••••..•... 5' 2'/ 


27. Slate, containing some calcite ..•••.•••.•..••••..•.•••.. 3' 5" 
28. Soft pliable slate with coal . ..•.............•.......... 0' 10" 


29. 	 From the last down to 790', the depth att.1iI1ed at the time of 
my examination, Dec. 1881, there is an alternation of slates 
with a very hard and silicious sandstone, the latter greatly in excess, 
without the faintest indication of coal. " 

A comparison of the above measurements by Mr. Dewey 
with those of the correspondent of the "Valley Virginian" 
shows that the latter misrepresents the facts of the "core." 
He pretends to give in detail the coal beds of the 914' core 
(that which Mr. Dewey made 790'), as above stated, giving 
the thickness 0/ 5 beds, as: I' I", I' 9",3', 8', and 5', re­
spectively, and all the "very best specimens of anthracite 
coal ever found on this continent."-Mr. Dewey also found 
5 beds of coal, but all so/t, and but 4"!, 11",10",2' 9". and 
I' thick, respec~ively. Instead of 18' 10" of coal, with 3 

workable beds, he found 5' lo"! o( coal and not a bed that 
it wo~ld pay to mine, even if the coal were all good. Com­

1 ment IS unnecessary. 

"No.2.-Drlll-hole -in a hollow just below the other, but 
near tile base 0/ Narrow-back mountain. 

I. Thin soil 
2. Sandstone with a little slate ............................ '!4' 0" 


3. Coal............. • " ......•...•....•••......•...... I' 0" 

4· Slate .•••..••.••..••••••••••..•••.••••••••.••••.•..•.[3' 0" 

5. 	Coal .......... ............' ............................ 0' 2" 


6. Slate .•••••••••.•.•..••...•••.••..•..••••.••.••.•••.. 9' 6" 
7· Sandstone .....• : ••.••.•.•.....•••..••.•••.•••..•.... ~4' 0" 

8. 	CoaL............................................ . . .. 0' 4" 

9. Slate and a little sandstone •••.•••.....•............... 10' I I" 


10. Coal .......... ...................................... 0' 3" 

I I. Slate................................................ I' 6" 

12. Slate. with a little coal ... ........................... 4' 0" 

13. Considerable slate, a little sandstone, and 4" offine coal. 24' 0" 

14. Mostly sandstone; a little slate ..........•••••..•.. : ... 24' 0" 


15. Sandstone to bottom of hole .......................... 24' 0" 


The above is Mr. Dewey's measurement of the" core of 
the 167' hole, which the correspondent of the "Valley Vir­
ginian" says "s/lowed exactly the same core" as the other. 
Mr. Dewey'S measurements show that these cores do not 
agree, No.2 having but 4 coal beds, only one of them as 
much as a foot thick, proving the utter worthlessness and 
unreliability of this coal field, when two cores, but a short 
distance apart, representing complete sections of all its beds, 
differ as above. 	 ' 

A 	 reading of the extracts concerning the No. X coals, 
from Prof. Rogers' later reports, which are given in this 
number, will convince anyone that when he became famil­
iar with these coals, throughout the Virginias, he found them 
crushed, variable in thickness, and worthless for commercial 
purposes.-vVe commend a careful reading of these later 

• reports to the persons that pretend to have made a life study 
of Pro( Rogers' Virginia reports. Having given all that 
Pro( R. has written in these reports on this subject, we leave 
our readers to their own conclusions. . 

An attempt has been made, by recent publications in 'the 
newspapers, to show that the Editor of this paper reported 
£'lVorably on the Dora anthracite coal-field in 1877, recom­
mending it as a good investment for coal. mining purposes. 
He did no such thing, as every party then interested knows; 
and more, he warned them that failure would attend their 
efforts to get a commercial anthracite coal there-as it did, 
after an expenditure of large sums of money. Others rep­
resented favorably, he did not, as a proper reading of hIS re­
port will show. 

Sale ofW. Va. Coal and Timber land.-Messrs. Woods 
& Robertson have recently sold to Mr. Charles Reeder, of 
this city, 2,600 acres of land in Fayette county, West Va, 
known as the Albert Gallatin survey, and fronting four miles 
on the Great Kanawha river and the Chesapeake & Ohio 
Ry., between Gauley station and Loup creek. This land lies 
in the centre of the Great Kanawha coal fields, and contains 
several veins of excellent gas and coking coals, also fine oak 
and poplar timber. In addition to the transportation facili­
ties afforded by the Chesapeake & Ohio Ry. and the river, 
the Ohio Central, now finished to Charleston, 40 miles be­
low, will soon be completed to the Kanawha Falls, a short 
distance above, where it will cross the Great Kanawha by an 
iron bridge and connect with the Chesapeake & Ohio Ry. 
just below Gauley station. The land in that region is now 
bringing $20 an acre.-Baltimore Su.n, fitly 4, I883. 
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Notes on the Geology of West Virginia. 

Written for '.The Virginias, 
By Prof. I. C. White. 

The annual four weeks' geological excursion from the 
West Virginia University was taken by the following stu­
dents of the senior class: William T. Bland, Weston, 
Lewis county, L. M. Boyers, Randall, Monongalia county, 
Benj. Brown, Charleston, Kanawha county, S. B. Brown, 
Gladesville, Preston county, Walter Hough, 'Morgantown, 
John L. Johnston, Pentress, Monongalia county, J. G. Laz­
zell, Maidsville, Monongalia county, S. P. Wells, jr., Park­
ersburg, Wood county, and Clement L. Eakin, Wadestown, 
Monongalia, COUIlty, James W. Hartigan, Piedmont, Mineral 
county, special students in geology. , 

The route chosen was as follows: From Wheeling we 
passed down the Ohio river in a row-boat for 200 miles to 
Point Pleasant, at the mouth of the Great Kanawha; thence 
by steamer to Cincinnati and returned to the Great Kanawha 
valley where several days were spent in studying the Ka­
nawha and New River coals; from the New River country we 
took the Chesapeake & Ohio Ry. to Clifton Forge, and 
thence down the James river over the R. & A. RR., stop­
ing at the Natural Bridge. Balcony Falls, and Richmond. 
From the latter place a two days' excursion was made to 
Newport News and Fortress Monroe. Returning to Waynes­
boro, we passed over the Shenandoah Valley RR., stoping 
at Luray Cave, and thence home to the University over the 
B. & O. RR., reaching Morgantown, May 30th, after an ab­
sence of 26 days. 

The class and myself are under many obligations to Maj. 
Hotchkiss of The Virginias, Gen. Manager C. W. Smith of 
the C. & O. Ry.• Vice-president Axtell of the R. & A. RR., 
Gen. Pass. Ag't Pope of the Shen. Val. RR., the officers of 
the Ohio Central, State Auditor M Iller of Wheeling, and to 
Capt. Tompkins of the Steamer Virgie Lee, for favors in 
geting and granting passes, and reduced rates of transpor­
tation. . 

We are also indebted to the Hon. S P. Wells of Park­
ersburg, Dr. James Stewart of Raymond city, Judge Brown 
and sons, and G. W. Craig of Charleston, Mr. Robt. Hutch­
inson of Point Pleasant, Mr. G. W. Moredock of Hartford 
City, and to the Messrs Valentine of Richmond, for many 
kind favors. 

Between Wheeling and Point Pleasant a special study of 
the Ohio river geology was made with the view of learning 
the approximate position of the Pittsburg coal, with refer­
ence to the river level, after the former dips below the latter 
n~~t: Benwood. In this attempt to keep hold of the Pitts­
burgh coal horizon we were in the main successful, and as 
this portion of the Ohio river is almost an unknown field to 
the geologist, owing to the rarity of Prof. W m. B. Rogers' 
reports, the sections taken on our trip will be given in detail, 
in this and future numbers of The Virginias. 

No. 1 '.T he Pittsburg coal and its associated rocks 
from Wheeling southward along the Ohio river. 

The great Pittsburg coal bed, No.8 of the Ohio Geolog­
ical survey, is first caught in the Ohi') river hills near Steu­
benville as we descend that stream from the northern line of 
West Virginia, and has long been mined there at an eleva­
tion of nearly 500 feet above the river. From this point, 
however, the coal dips southward at an average rate of 20 
feet per mile, thus constantly approaching the level of the 
river, until at vVheeling, 20 miles below Steubenville, the coal 
is only 100-130 feet above the water. Followed southward 

from Wheeling this coal continues to approach the Ohio 
river, and about five miles south from that city, it finally 
sinks below the water, and does not reappear again along 
that river until we come to the vicinity of Hartford City, 160 , 
miles below Wheeling. What becomes of the Pittsburg 
coal under this wide intermediate area? Does it continue in 
an unbroken sheet between the two points, and if so, at what 
depth could it be reached by shafting at the various points? 
or does the coal disappear over any considerable portion of 
this territory? These are questions that naturally arise to 
anyone who owns property along the Ohio river, or who 
realizes the immense importance of this Pittsburg coal to 
any region where it can be mined with success. These 
questions and their answers will be considered in the course 
of the following pages. To do this systematically we shall 
begin with a study of the rocks in the hills at Wheeling, and 
by comparing them with those exposed at other localities 
down the Ohio river, may be able to throw some light on 
the questions proposed. 

The following Section, No. I, exhibits the structure of the 
rocks as observed in descending Wheeling hill to the head 
of loth street, and thence to the Ohio river. 

1. Concealed from summit of hill .................. 30' 

2. Coal blossom, Waynesburg ............ ............2'-3' 

3. 	Concealed and marly shales with several thin 1 ~ 

layers of limestone .... .55' I~o ..................... 0 


4. 	 Light .gray lim~stone, pure, fil~ed with minute , ~ 
unu;alve.fosstls . ...••....••.••..•........ 0" •••••2 I:: 

5. Yellow and greenish, sandy shales ................10' 8 

6. Shales, limestone and concealed.......... . ......1.5' S 

7. Limestone, shaly at base. 'r • • • • • • • •• • •••••••••••••5' I g; 
8. Yellowish shales and concealed ..................10' I~ 

9. Impure limestone, gray below and buff at top ......5' ~ 

10. Chocolate green shale ............................5' a 

11. Limestone interstratified with shale ..............30' I ~ 

12. Limestone, pure at top but brecciated below ......2' ~ 250' 
13. Limestone interstratified with shales............30' , C' 


~4. ~hales, gray,and ~ark,contai1~ing plant fragments, 16: ~ 

15. Sandston€l, greemsh gray. mICaceous .............. 1 I c:> 


16. Shale, drab ........................................ 4' 8 

17. Shaly sandstone .................................1' ;:;:. 

18..Thinly laminated, sandy shales containing ~
I 

Calan-tites. . . . . . . . . . . . . . . . • . . . . . . . . • . • •. ....... 5' ro 

19. Coaly shale, Redstone .................. ..........0'6" I ~ 

20. Concealed .. 0 	 10' ~ 
21. LimestonE', earthy, light gray........ .. .........10' Ig 

22. Concealed..............•..•...................... 20' ~ 

23. Limestone, buffish ................................12' J 

24. Concealed, including Pittsburf} coal near top...... 28' 
25. Sandy shales .............. 	 10'
0 ••••••••••••••••••••••• 

26. Concealed to low water in Ohio river. 0 100' 

A more complete section was obtained in descending 
Chapline hill to Wheeling creek, near the Crescent Rolling 
mill, as follows, (Sec. 2) : 

1. Shaly sandstone and concealed from the 1 ~ 

summit of Chapline Hill ................35' ? 


2. Sandstone, rather massive.................5' 	 ~ 

3. Concealed .................... o' •••••••••••• 45' 93~ 

4. Shales and impure limestone................ 10' -	 ~ 


5. 	Sandstone. shalyan!lJlagy ................35' ~ 

S
6. Coal, lVashill[lton ................... 0" .. 21'-3' 	 ~. 


7. Concealed and saudy shales .........60' } 100' J 	 ? 

8. Concealed..... . ..... 40'0 ••••••••••••••• 
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9. 	 Coal Waynesburg .............. ..............2' .1 hi? 

10. Concealed..................................5' 1 ~ 

~~: ~~~~~=~~~~t.o.~~ .~l.l~~. ~:t.l~ ~l~.l~t. ~l~~~~~~~~: .:: I~ 
13. Limestone, shales and concealed ............60' I ~ 


14, sL'~ndsttOne, madssive, gr1ay····· .. ·· .. ·· .... · '2'05~ r158' I s. 
15. lInes one an 	 concea e d •................ 

16. Green shale ..............•..................5' ~ 

17. Limestone interstratified with shales ..••... 55' J I! 
18. 	Coal, {COal.....•..••............1'0"} .'" 

Sewickley ~~~~~ ~~~I~.S .':'~~~l.~~a~~~ •~~:~:: 13'8" t : 
19. Shales......................................8'") I ..... .J 


20. Sandstone, rather massive, micaceous, I I~ 
current-beded ...•• ..... .......... . ... 20' t29' ~ 

21. Li~~S~~~~~ ~~~~l.r~: .~~~~ '. ~~l.~(~ .~Y~:1.1.~~~-.....1' J I~ 
:::: 

22. Coal, Redstone ..........................0'10" I rJ].~ 

23. 	 Limestone, mostly bullish and impure .....55' 


coal, roof ..............2'} I 

24. Pittsbw'[/ coal 	 shale... : ............. ;2' 9'
{ coal, mam bench ....... 5' J 

25. Fireclay.....................................5' 

26. Sandy shales, gray ..........................20' 

27. Sandstone, massive, Lower Pittsburg ....... 25' 

28. Shales. gray, soft ..........................10' 

29: Concealed to low water in Ohio river .......40' 


In making these sections as well as the others along the 
Ohio river, the measurements were made and carefully 
re-checked in every case with one of Hicks' best aneroids, 
so that the total cannot differ more than 5-10 feet from the 
exact vertical heights; and in this connection it is interesting 
to note the almost complete agreement between' section 2 

and the one taken in the same locality by Messrs. Briggs and 
Townsend of the Rogers' survey, and recently published in 
Tlze Virginias. 

The identification of the Washington and Waynesburg 
coals made in these sections are based ort the observations 
made further down the Ohio river, since neither is mined 
in the vicinity of Wheeling, and their thickness could only 
be estimated from the size of their "blossoms," or decom­
posed outcrops. As evidence for the correctness of the in­
dentifications here given, however, it should be stated that 
both of these coals were traced southward until several hun­
dred feet of the Permo-Carboniferous beds come into the 
hills above them. and that with the exception of a small coal 
streak at 245 fee't above the uppermost coal bed (Washing­
ton), no coal whatever was found above the latter in the en­
tire interval exposed, which was nearly 500 feet. Now as the 
Washington bed is one of the most persistent of the series 
in Monongalia and Marion counties and over all of south­
western Pennsylvania, it seemed improbable that it should 
totally disappear from the section, since in Washington coun­
ty, not '20 miles from Wheeling, the same bed is 7-10 feet 
thick. Then too, this No. 6 of Section 2, is mined several 
miles below Wheeling, and was there found to possess a 
structure and quality exactly like the \Vashington coal, as 
exhibited in West Virginia and S. W. Pennsylvania, so that 
puting all the evidence together, there seems to be every 
reason for believing that Prof. J . J. Stevenson was right, when 
he first of all identified the coals numbered 6 and 9 in Sec. 
2, with the Washington and Waynesburg, respectively. 

Of course these identifications involve the thining away 
of the 100 feet of rocks from the interval between the 
Waynesburg and Pittsburg coals, and 7S feet from the inter­
val between the Washington and Waynesburg beds, but the 
same writer (Stevenson) has shown that all the coal measures 
intervals thin away rapidly in passing westward into Ohio 

from the Monongahela river, so that the lessened intervals 
are no proof against these identifications. In Greene county, 
Pa., and Monongalia and Marion counties, W. Va., the inter­
val from the Waynesburg coal to the Pittsburg is about 360 
feet, while that from the Washington to the Waynesburg bed is 
175, and by a strange coincidence the westward thining of 
the intervals has removed exactly the latter amount (175') 
of rock material from the section, thus leting the Wash­
ington coal down to the same vertical distance (360') at 
which the W ~ynesburg bed is found above the Pittsburg 
coal along the Monongahela river. It is this singular coin­
cidence that has thrown some doubt on the correctness of 
Stevenson's identification, but which, as already stated, seems 
now established beyond question. 

It will be observed from Section 2 that the 100 feet of thin­
ing between the Waynesburg and Pittsburg coals, has all ta­
ken place within the interval between the former bed and 
the Sewickley coal, since the vertical distance between' the 
latter and the Pittsburg bed, viz, 90 feet, is practically the 
same as on the Monongahela river. 

Tlze Sewickley coal (No. 18, Sec. 2) is represented in the 
Wheeling section by two thin 'seams separated by 12 feet of 
sandy shales in which occur many beautiful specimens of 
Annularia longifolia, and 'Neuropteris jlexuosa. In Mon­
ongalia county the Sewickley bed is 5-6 feet in one bed, and 
one of the best grate coals in the state, but along the Ohio 
river the conditions seem to have been quite unstable during 
the epoch of this coal, so that rapid subsidence split it up 
into two and sometimes three beds, none of which are thick 
enough to be valuable. 

Tlze Redstone coal still holds its place in the series as No: 
22 of Sec. 2, though only a streak 10 inches thick· at 55 feet 
above the Pittsburg. In Mononglaia county it is 4-5 feet 
thick, and 30-45 feet above the Pittsburg. 

The sandstone so often found immediately above the 
Pittsburg coal is not present at Wheeling, its place being 
filled with buffish, impure limestones and limy shales which 
extend down to the very roof of the coal. Tnese limestones 
have a magnesialllook and some of the layers ought to 
make a good quality of hydraulic c~ment. 

The Pittsburg coal, No. 24 of Sec. 2, has very much the 
same structure that it presents at Pittsburg, Connellsville, 
Morgantown, Fairmont, Newburg, Clarksburg, Piedmont, 
Raymond City, and every other place where it is mined in 
West Virginia and western Pennsylvania. The roof coal is 
not taken out at Wheeling, and the main bench is not quite 
so thick as at the other loca1ities named above. 

The question as to what Wheeling will do for cheap fuel, 
when the available supply of Pittsburg coal is exhausted 
from her hills, is one that will interest the future capitalists of 
that city, and should certainly receive the thoughtful atten­
tion of those now living within her gates, for, as may be seen 
from the sections given, there is no other workable coal 
above the water-level at Wheeling except the Pittsburg. 

One way in which the period of cheap fuel may be great­
ly lengthened, is by the discovery of Natural Gas by drilling 
in the vicinity of Wheeling. The rock which holds the 
great gas veins recently struck at Wellsburg and Brilliantt 

Ohio, would be found about I500 feet below the bed of the 
Ohio at Wheeling, and should it prove gas-bearing there, 
would for many years practically supersede the use of coal 
in manufacturing, and thus greatly lengthen the period of 
the latter's exhaustion. The wells now being sunk at the 
Central Glass works, Martin's Ferry, and others soon to be 
drilled for gas within the limits of Wheeling, will soon de­
cide the question as to whether or not gas in large quanti­
ties can be obtained in that vicinity. Should these fail, how­
ever, there are, unquestionably, large gas-bearing areas with­
in 10-15 miles of Wheeling, in the direction of Wellsburg 
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and Washington county, Pa.~ to which the Wheeling pe<;>ple 
could afford to lay pipes for the future cheap ~uel, smce 
Pittsburg capitalists are now laying pipes 25-30 mIles for the 
same. , 

But however long- the time may be prolonged, it will event­
ually come when Wheeling must look elsewhere for coal 
than to her own rugged hills. Wher~ then shall sh~ get it? 
She has the choice of two methods, VIZ: transportatIOn from 
a distance or by shafting to the Lowe~ Coal mea~ures w?ich 
underlie the city. The same coal that IS so extenslvely mmed 
by shafting below the bed of the Ohio at Steubenville and 
southward, should be found at about 450 feet below the bed 
of the river in the vicinity of Wheeling, since its place in 
the series is 575 feet below the Pittsburg coal.. In con­
firmation of this, the Central Glass works gas-bonng reports 
a bed of very pure coal 6 feet t.hick at a .depth of 474 . feet. 
When coal is wanted at Wheeltng here IS an almost lI~ex­
haustible supply that can certainly be obtained by shaftmg, 
and under this coal, at moderate depths, come two other 
beds which can be drawn upon when wanted, so that as far 
as cheap fuel is concerned no city in the country has a long­
er hold upon this main-spring of industrial life than Wheel­
ing. . 
, As we pass down the Ohio river southward from .W~eel­
lng, the Pittsburg coal gradually approaches ~he OhIO nv~r, 
and finally, about one mile below Benwood, smks beneath Its 
bed, and the southward dip continuing the coal is carried to 
nearly 100 feet below the Ohio in the vicinity of Mounds­
ville, where it is mined by shafting on the Ohio side of the 
river, and found at a depth of 90 feet. . It is probably I?'-2?' 
deeper on the W. Va. side at Moundsvtlle, smce the dlp IS 
quite rapid to the east and south. The boring-s for gas and 
oil in the vicinity of Moundsville report the Pittsburg coal 
at a depth of 130'-140 feet, and another one 6-7 feet thick at 
575 feet below the former. This last would of course be 
the Upper Freeport bed, or the same one that is shafted for 
at Steubenville. 

Big Grave creek puts into the Ohio river from w,. Va., 
about one mile below Moundsville, and a short dIstance 
south from this stream a well was bored for oil on the land 
of "Col." J. H. Lockwood. by Mr. L. Eisenbeis, who. kindly 
gave me permission to transcribe the record from hIS note 
book. The boring begins just hack from the river bluff and 
about 30 feet above the level of the water. . 

A steep hill rises on the West Virginia ~ide to a h~lght?f 
nearly 600 feet above the Ohio river, and m des~endmg ~hIS 
from Mr. S. Riggs', on its summit, the followmg SectIOn, 
NO.3, was constructed with the oil well record: 

1. Concealed from top of hill ..........................30' 

2. 	 Limestone in three layers interstratified with 


shale....................................., .....5' 

3. Red and variegated shale ........................45' 

4. Yellowish sandy shales ..........................10' 

5. Massive sandstone, yellowish brown ..............5' 

6. 	Red shale, marly at top, and conta.injng i1'OIl 


nodules at 10'-15' above the ba.se ............. .45' 

7. Sa.ndstone.........................................2' 

8. Concealed........................................20' 

9. lIard sandstone...... .. ....... . ...................3' 


10. Concealed....................................... 10' 

11. Red shale.. ....... . . ............... . ........... 10' 

12. Brown, sandy shales .............................12' 

13. Sandstone, rather massive .........................8' 

14. Drab shales, filled with fossil plants ...............10' 

15. Concealed........................................10' 

16. Limestone, impure, and concealed ............... 10' 

17. Limestone, shaly ..................................5' 

18. Concealed ........................................5' 


19. Sandstone, hard, gray, micaceous................1' 

20. Concealed.........................................3' 

21,' Gray limestone, rather pure......................10' 


. 22. Concealed......................................20' 

23. Coal, lVashinflWn, blossom with shale in center ....10' 

24. Shales and sandstone ...•........................ 13' 

25. Concealed .......................................40' 

26. Limestone, rather pure, visible ....................1' 

27. Concealed..................... . .................15' 

28. Flagv sandstone micaceous .......................6' 

29. Gree~ish shale a~d shaly sandstone ..............20' 

30. Concealed......................................... 8' 

31. Limestone........................................2' 

32. 	Shale .....•.........................................1' 


tcoal, impure ..........0'6" } 

33. Coal, Waynesburg shale ..................1:0:: 3' 


coal. .................. 1 6 

34. Shale, soft, gray ...................................5'"1 

35. Sandstone, massive, gray, micaceous ..............20' 

36. Concealed with limestone layers at base, 2' thick 20' 
37. Flagy sandstone, and sandy shales ................20' 

38. Concealed ........................................10' 

39. Limestone.......................................1' 

40. Coneealed............................ 14'
0 ••••••••••• 

41. Limestone, gray ..................................22' 

42. Concealed to mouth of oil and gas well at 30' 

265'above low water in Ohio river, ................28' 


43. Conductor hole of oil well record ................ 18' 

44. Limestone, light gray...... .. ...................40' 

45. Slate .....'. 	 15'0 •••••••••••••••••••••••••••••••••••••• 

46. Black rock ........................................10' I 

47. Coal, Re(1stone ...................................1'6" 

48. Fireclay..........................................7' 

49. lIard slate........................................ 4' j

50. Gray linlestone ..................................20' 

51. Bastard limestone ................................10' 

52. Coal, Pittsbur!l . .. 	.... . •.........•...........•....6' 

53. Blue rock ......................................... 40' 

54. Sand rock ....... ~ ......................... 35'
0 ••••• 

5.5. Black slate ....................................... 2fl' 

56. Shell rock ........................................4' 

57. 'Vhite sandstone (Morgantown) .................. 70' 

58. Red rock ..... 0 •• 0•••••••••••••••••••••••••••••••• 50' 
59. White sandstone ................................. 25' 

60. Black slate .....................................14' 

61. Blue rock, soft. . . . . . . . . . . . . . . .. ....... . ......... 15' 

62. }{ed rock .........................................33' 

63. Soapstone.............. 	 14'
0 ••••••• , ••••••••••••••••• 

64. Red rock ........................................ 10' 

65. 'Vhite sandstone......... ~ ........................20' 

66. Black slate .......................................90' 

67. Red rock... . . . . . . . . . . . . . . . . . . . .. . ...............80' 


o68. 'Vhite slate ...................... 25' 

69. 	 'Vhite sand in which some gas and a smell of oil 


were obtained near the bottom of tllP hole 

which stoped in this bed ...................20' 


Sumary of the above Section. 

No. XVI, or Permian beds, Nos. 1-32. inclusive .....395' 

No. XV, or Upper Coal Measures, Nos. 33-52........274t' 

No. XIV, or Barrens. Nos. 53·69,'..................574' 


Totals. . . .. . . .. . . .. . . . . .. . . .. . .. . ........ 1,243t' 


The upper .Freeport coal cannot underlie the point at 
which the drill stoped at the bottom of No. 69 by more 
than 5'-10', since in another hole drilled about hvo miles 



110 The V irginias. July, 1883. 

north from this, a coal 7' thick was found at a depth of 575 
feet below the Pittsburg bed. 

About one mile east from the top of this section at Mr. 
Riggs' the hills rise about 200 feet higher, but Mr. R., who 
has ploughed over all of them, says he has never seen any 
streaks of coal in the same, but they consist of a monoton­
ous succession of red and greenish shales, with thin lime­
stones and some brown sandstones. 

The Washlngton coal, No. 23, makes a large blossom on 
the surface at this locality, but as it has never been opened, 
nothing is known of its character, though from its outcrop 
one would judge that it has a large bed of shale near its cen­
ter. 

The Waynesburg coal, No. 33, is the same bed that has 
been mined in the vicinity of Moundsville, where it is known 
as the "4-foot" seam. On the Ohio side of the river it has 
also been mined in Belmont county, and is there, from its 
great irregularities, known as the "Jumping 4-foot vein." (Ste­
venson). 

At the locality of the present section it has been laid bare 
by a quarry in the sandstone, No. 35, under it. Mr: Riggs 
once opened it along the road, which ascends the hIlI, and 
reports the coal as varying from 2z-3 feet in thickness and 
rather sulphurous. 

The Pittsburg coal, as seen from the boring, underlies the 
Ohio river about 95 feet at this locality. 

A short distance below the mouth of Big Grave creek, 
the Ohio river veers around abruptly through about 900 of 
arc, and instead of flowing S. 100 W. as it does between 
Wheeling and Moundsville, goes N. 800 W. for nearly. 3 
miles to the mouth of Pike creek. This abrupt change m 
the direction of the river's course brings the rocks rising 
rapidly above it, and at the mouth of Pike creek on the 
Ohio shore, the Pittsburg coal comes up to within 10 feet of 
the surface of the water at ordinary stage of the rive:. . 

A very steep hill rises from the river on the 0~1O SIde 
just below the mouth of Pike creek, and in descendmg the 
same, Section NO.4 was obtained, as follows: 

1. Red shales and concealed from top of lIm .••..•.••..•.•..50' 
2. Gray shales, sandstone and concealed .... , ....... ·· .... · .95' 

3. Coal, blossom, JVashington. . . . . • • . . . . .. . . . . •• . . . • . . . 1 
4. Concealed ....................................... : .50' , 

5. Massive sandstone ................................13' I120' 

6. Concealed .........................................25' 

7. Limestone .................... , ................... 2' 

8. Concealed ........................................30' 


9. Coal, slaty at top, Waynesburg....... . .......••.•• 4' 1 

10. Concealed, limestone and shales ...................55' 

11. Bituminous slate, fissile (Uniontown coal r) ...... l' 
12. Limestone, good in several layers ................10' 

13. Concealed, with large show of limestone .........100' 

14. Coal and coaly shale ......... ...................... 2' 

15. Sandstone ........................................12' I 


(Coal .............................0' 4"1
IShale .............................1' 0" I . 

ICoal ..............................0' 2" } 248' 


16. 9oal, ~ Sandy shale containing fossil pI 'nts 5' 0" ~ 10' \ 
Sewwkley. ISlaty coaL ....................... .11 8" I I 


Shale ........... , .................0' 4" 


lcoal ........................'......1' 0" I 

Black slate. . .. .. . .. ... .. .........0' 4" J 


17. Limestone and shales .............................22' I 

18. Bituminous shale (Redstone coal) .............. .. I' 

19. Limestone and concealed to bed of the Ohio river .. 25' 
20. Pittsbura coal, reported ................... . . .. . . ... 6' J 


The Waynesburg coal, NO.9, has been mined at this lo­
cality where it is 4 feet thick, though the upper portion is 
rather slaty. 

The Sewickley coal in the above section I have identified 
with No. 16, but it should also include No 14, since this en­
tire interval (Nos. 16-14) 24' thick, represents the epoch of 
the Sewickley coal bed, the section of which is a sufficient 
commentary on the unstable condition of affairs which pre­
vented the accumulation of material for a valuable coal bed, 
the peat bog having been constantly submerged and buried 
with mud soon after the peat began to form, so that although 
nearly 6 feet of coaly material is interleaved through the 24 
feet of rocks, it is all useless as a coal bed. 

At very low water the Pittsburg coalhas been mined from 
the bed of the Ohio at this locality, by shuting off the wa­
ter with coffer-dams; it is reported as 6 feet thick. 

Many people believe that the appearance of the Pittsburg 
coal so near the surface of the water at this locality, when 
it is nearly 100 feet below.the river 3 miles above, is due to 
the great upheaval which crosses the river at the mouth of 
Pike creek, but this is an error, since its emergence is due 
solely to the change in the course of the river between the 
two points as already explained. In this vicinity the rocks 
rise west and north, and ofcourse dip east and south, so that 
when the river flows west, or ~orth of west as it does here, 
the rocks rise rapidly above its bed, that had diped unc~er 
the same .whi.le the river was flowing south. 

The Vespertine or Formation No. X Coals of the 
Virginias. 

By Prof. Wm. B. Rogers. 

In the controversy concerning the commercial value of the 
anthracz'te, semi-anthracite, and semi-bituminous coals that 
have been found in many places in Apalachian Virginia and 
worked to some extent,"':"'-in Rogers' Virginia formation No. 
X, the Vespertine Sandstone and Coal of the First Pa. Geol. 
survey, the 13 a. Montgomery Grits and Coal measures of 
the Lower Carboniferous, Sub-Carboniferous of Rogers' 
recent writings,-frequent appeals are made to the Virginia 
reports of Prof. W m. B. Rogers (made by him as State Ge­
ologist from 1835 to 1841) as sustaining the pretensions of 
those that insist upon the great commercial value of these 
patches of irregular coals, and extracts are given from these 
reports that apparently warrant such pretensions.-That our 
readers may know just what Prof. Rogers did write and pub­
lish upon this subject, in these reports and elsewhere, we 
give below every portion of these reports (and we have the 
original editions of all his reports for reference) that we can 
find having any bearing on this question; to these we add 
his views as recorded elsewhere. The first extracts are from 
his "Geological Reconnoisance of the State of Virginia" 
made in 1855, a mere prelimbzary report, made in the very 
infancy of geological knowledge, in which he frequently 
claims the privilege of changing his views and statements if 
he sees fit to do so after further explorations.--Edltor. 

I. Extracts from Geologlcal Reconlloisl'allCe o.f I835,­
the j."irst Virgbzia Report. 

On page 5, in writing of his fourth general division of the 
state, he mentions, as among its objects of interest, "Its an­
thracite, pseudo-anthracite, or semi-bituminous and bitumi­
nous coals." 

On page 37, writing of the Massanutton mountains in The 
Valley, he says: "Rumor intimates that coal even has been 
found," and "Should coal ever be discovered in this region, 

'it will probably be anthracite,' and certainly the character of 
the rocks of tl1e M assnutton, so far as they have yet been 
examined, is not adverse, , if it be not favorable, to the opin­



Number 7. The Virginias. l1l 
ion that the search for this .mineral might be attended with 
success." 

On page 39, in writing of iron-working in The Valley, he 
says: . 

"A new interest attaches to this branch of industry, at least 
in some portions of the Valley, from the recent discovery in 
the immediate neighborhood of the iron, of beds of a semi­
bituminous dry coal, which if we may trust to the indications 
of its composition, may hereafter be employed as a most ef­
ficient and profitable substitute for charcoal in the furnace. 
Of this coal as it occurs in the Catawba mountain, and at 
other points in the Valley, but little as yet is known; but 
should the hopes excited by analyses which I have recently 
made of specimens from the former locality, prove to be 
well founded, a new impulse will be given to the iron manu­
facture in that district of the state, and rich rewards be prof­
fered to the enterprise of capitalists who engage in it." 

On page 40 is the following general statement:­
"The region to which the portion of the profile just describ­

ed refers, abounds in objects of practical as well as curious 
interest. 

The coals of the Little North mountain, Catawba mount­
ain, &c., are among the most prominent of these in an eco­
nomical point of view; and should the reasonable expecta­
tions to which their discovery has given rise not be disap­
pointed,-will influence in no small degree the prosperity of 
one of the most extensive and important regions of the 
state. From the Potomac to the southwestern counties, the 
minor ranges of mountains, rising in general along the west­
ern boundary of the Valley. are known to include beds of 
this mineral in the various conditions of a pure anthracite, 
and a compound containing variable but never large propor­
tions of bituminous matter, and which may accordingly be 
denominated semi-bituminous coal. In Berkeley county. on 
Sleepy creek and elsewhere, openings have been made, from 
which an anthracite of the very purest character is obtained. 
In Frederick, Shenandoah, Rockingham, Augm:ta, Botetourt 
and Montgomery, similar discoveries h'lVe been made, the 
coal of the four former counties, as far as yet examined, be­
ing nearly identical with that in Berkeley, while that found 
in Botetourt and Montgomery contains a considerable por­
tion of bitumen, though far less than that of ordinary bitu­
minous coal. The veins which have as yet been examined 
vary from three to seven feet in thickness. That represent­
ed in the profile, diping west into the Little North mount­
ain, near Coal run, in Rockingham, is about four feet thick. 
Several openings at different points in the neighborhood, 
present no perceptible variation in the character of the coal, 
which is a pure anthracite, capable, as expenment has shown, 
of burning with but little flame, and with the production of 
a very intense·heat. At this place, and it would appear also 
in others in the same range, the coal readily falls into small 
fragments. exhibiting numerous rubed and shining surfaces, 
leading to the impress!on, which an examination of the en­
closing rocks would also indicate, that a dislocation of the 
strata has occured, attended with a sliding and grinding ac­
tion of the roof and floor of the veins, breaking up and fis­
suring the included coal, and occasioning by the mutual at­
trition of the contiguous surfaces that peculiar lustre .and 
striated appearance which they invariably exhibit. In some 
of the veins, however, this crushing effect appears to have 
heen but little felt, and the coal comes from the vein in larger 
'and more permanent masses. A further exploration of those 
veins, ip which the coal has been thus reduced, may bring 
to light other portions of the vein, in which com para- . 
tively little of this grinding and crushing action has occur­
ed. For -some purposes, this broken condition of the coal 
would not impair its usefulness, but for general sale it would 
affect its' market value. 

According to an artalysis of the Berkeley coal executed by 
my brother, Professor H. D. Rogers, it contains in the one 
hundred grains only 4.94 grains of grey ash, all the remain­
der consisting of volatile and combustible matter. This in­
dicates a purity exceeding that of the Pennsylvania anthra­
cite in general, which at a mean contains about six per cent 
of ash. • 

In the coal from the Catawba, I have found varying pro­
portions of bitumen in the specimens from different locali­
ties. An average of these results indicates about 14 per 
cent of volatile matter, chiefly of a bituminous character. 
This coal burns with but little intumescence or swelling, is 
not much inclined to cake, has no tendency to splinter when 
burning, and forms a large amount (upwards of 80 per cent) 
of a very superior kind of coke. Allusion has already been 
made to the probable value of this mineral, in connection 
with the iron manufc'lcture of this part of the state, but furth­
er explorations of these veins, together with careful chemical 
analyses of the coal as well as iron ore, and actual trials of 
the former as to its qualities in the furnace, are yet required, 
in order to determine with certainty the usefulness of this 
coal in the raw or uncoked condition, in reference to this 
branch of industry. In conne.ction with these remarks, and 
more especially as suggesting an important hint to those who 
may be endeavoring to bring these dry coals into use in the 
way alluded to, it may here be added, that from the great 
success attending the use of the hot air blast in France and 
England, where in some cases, coals in the raw state, of an 
analogous character, are employed, the introduction of the 
same mode of operation here holds out the promise of most 
profitable results; and it may be further suggested, that the 
great efficiency and economy of the hot air, even according 
to the trials made in this country with the ordinary materials 
used as fuel in our furnaces, ought at once to excite the at­
tention and awaken the enterprise of aU who are concerned 
in this highly important branch of our manufactures." 

On page 43 this occurs: "Progressing westwards, the 
overlying slate is increased in thickness by the addition of 
other, and not exactly similar beds, over which, and generally 
di'ping to the west, we find the sandstones and slates on the 
western flank of the Alleghany mountains, as presented in 
the neighborhood of the White Sulphur Springs. Among 
the numerous ranges of similar structure to that exhibited in 
the profile, and lvhich is usually denoted by the common 
name of Alleghany, veins of coal have been discovered in 
many places, and the black shale usually accompanying this 
mineral is of frequent occurence. One of these veins is ex­
hibited on the profile, as seen in the vicinity of Crowe's near 
the base of the Sweet Spring mountain. A similar vein 
about three miles north of Lewisburg, furnishes a coal which 
according to the trials which have been made of it both in 
smiths' forges 'and in ordinary grates, has been shown to be 
of good quality. Most, if ·not all of these coals, are of the 
semi-bituminous character, and are, therefore, not much 
prone to. cake while burning." 

And on page 47 is the following and last mention of 
these coals in this preliminary report of 1835 : 

"Ofthe coal occuring in Montgomery, and other parts of 
the south-west region, nothing at present need be added, as 
the remarks already made in regard to the beds of the same 
variety of this mineral occuring in the Catawba mountain 
and elsewhere would be equally applicable to those found 
further south." 

2. From Rogers' Report for I836. 

On page 8, after remarking that after much toil and per­
plexity "a key had been found to the intricate geology of 
the region west of The Valley as connected with that of The 
Valley inself," the following statements are made: 



112 TIle V irginias4 july, 1883.--------- ------- ------- ============= ---------------- ­--.- ­ -~----------
----~------------

"The coals ofthis region Were examined at numerous points 
from the Potomac to the neighborhood of the Tennessee 
line, and although much additional investigation is required 
to ascertain the number and extent of the workable seams of 
this mineral, enough has already been done to satisfy me 
that they will, ere long, be regarded as one of the valuable 
resources of this part of the state. On a former occasion I 
adverted to the peculiar 'adaptation of some of these coals 
in the raw state, to the manufacture of £ron. The analyses 
of specimens from several localities, not visited before this 
season, indicate a composition admirably suited to this use. 
As examples of coals of this description, I will refer to the 
three following: 

1St. The semi-bituminous coal, from Tom's creek and 
Strouble's run, in Montgomery county .• This consists of 


Carbon. . . . . . •. • . . . . . . . . . . . .. . . .. 80.20 

Bitumen, &c......................13.60 

Ash..... 6.20
0 o. 0.0 •••• 0 ••••••••• 0 •• 

The combustible value or calorific power of too parts of 
this coal is equivalent to t hat of 92.5 parts of carbon. 

2d. Semi-bituminous coal from near Lewisburg. This 
consists of 

Carbon....... 78.840 ••••••••••••••••••• 

Bitumen........................14.16 
Ash... ................. ....... 7.00 

The calorific power of 100 part'; of this coal is equivalent 
to 87 parts of carbon. . 

3d. Catawba semi-bituminous coal-Botetourt county. 
This consists of 


Carbon ..........................78.50 

Bitumen........................ : .16.50 

Ash....•......................... 5.00 


The calorific power of 100 parts of this coal is equivalent 
to 89.4 parts of carbon. . 

These and similar results obtained with regard to speci­
mens from other localities in the ApalaC'hian region, illus­
trate the fitness of these coals for the manufacture of iron, a 
quality which must be looked upon as giving them incalcu­
lable value, when their immediate vicinity to inexhaustible 
supplies of iron ore is taken into the account. 

The vast advantages in point of economy resulting from 
the employm,ent of the raw coals of Wales, Scotland and 
France, in the smelting of iron ores, though not unknown in 
this country, appear as yet to be imperfectly appreciated. 
It may therefore be proper to remark, that whenever in Eu­
rope, coals of the proper character can be obtained, they are 
prefered to every other material used for this purpose. It 
is surely greatly to be desired that a trial were made of our 
semi-bituminous coals in the smelting furnaces, since by the 
result of a successful experiment of this kind, if carefully 
performed, a new impetus would be given to the manufac­
ture of iron in Virginia. At the same time, the importance 
of applying the hot air blast, especially in connexion with 
the use of these raw coals, cann~t be too urgently insisted 
upon. The large mass of expenence collected of late years 
in Great Britain, as well as on the continent, conclusively 
demonstrating the great economy of this process, and the 
very general disposition in Europe to adopt it whenever 
practicable, ought to furnish a s'lfficient inducement for its 
introduction here; and since, as Berthier has shown, its ad­
vantages are augmented by connecting it with the use of 
raw coals, an especial motive is presented for its adoption in 
the furn ~ces of the region of which I am at present treating-. 
Should these improvements be brought into extensive oper­
ation, as in process of time they most assuredly will, the 
prosperity of this vast and almost forgoten portion of the 
state, will outstrip anything that the imagination of its pres­
ent inhabitants can conceive. What surer foundation for the 

permanent wealth and power of a commurtity can be found, 
than the stores of coal and iron embosomed in the rocky 
strata of its hills and valleys, and what more efficacious stim­
ulus to the mechanic arts, to industry in general, and to the 
advancement of all practical and profitable knowledge, than 
the multifarious pursuits linked with the manufacture of 
iron.fI" 

3...From Rogers' Reportfor I837. 
The operations of the survey in 1836 had furnished Prof. 

Rogers the key to the structure of Apalachian Virginia, con­
sequently in the report [or 1837 his statements become pos­
itive. 

On page 10, writing of the Massanutton mountain, this 
statement occurs: 

(lIn that portion of the two districts in question, extend­
ing from the western boundary of the Valley limestone to 
the escarpment of the Alleghany rocks, research has been 
more especially directed to the region lying west of the 
Cacapon river, and of the Great Shenandoah mountain, al­
though' numerous sections have been made crossing 
the intervening belt. In the adoption of this course, I 
have been influenced by the results of former observations, 
leading to the conclusion that the low ranges flanking the 
Valley to the west could never be satisfactorily investigated 
until the structure of the region beyond was clearly under­
stood. From the very remarkable geologir.al appearantes 
general1y presented, where the most eastern of these ranges 
meets the Valley rocks, it became apparent during the last 
year, that the usual and otherwise invariable order of suc­
cession of the several members of our series of rocks was 
here violently interrupted, and that the limestone, one of the 
lower members of the group, was brought in contact with 
strata nearly approaching in position to the carboniferous 
slates and sandstones so widely extended over the region 
westward of the Alleghany. This line of fault, of which in­
dications are to be met with at most of the gaps immediate­
ly west of the Valley, appears to extend WIth but little inter­
ruption throughout the whole length of the state, and pre­
sents a striking illustration of the stupendous violence of the 
forces by whose agency the strata of the Valley and of the 
parallel mountain chains lying to its west, have been caused 
to assume the positions which they now exhibit. Without 
entering more into detail in regard to this interesting and ex­
traordinary feature in our geology, it will be apparent to the 
board, that repeated and careful observations i'nade at vari­
ous points along the line of dislocation, must be requisite to 
a sure determination of the point in the geological scale to 
which the strata thus abutting against the VCilley should be 
refered. And the more caution is required in this investi­
gation as th.se strata have in many places been found to 
contain an anthracite or semi-bituminous coal, and die prob­
ability of its continuity or available importance, might in 
some degree depend on the opinion formed of the rocks 
with which it is associated. vVhile from these considera­
tions, I directed examination chiefly to the region situated 
more to the west, so that in another season we might ap­
proach this tract of more perplexing difficulty with the use­
ful lights afforded by a clear knowledge of strata whose con­
nection we could trace with them, attention has been inci­
dentally bestowed at several points upon the coal-bearing 
rocks adjacent to the Valley. The interest naturally felt in 
the existence ofa deposit of coal appearing at many locali­
ties along the line in question, and from its vicinity to a pop­
ulous and thriving region, invested with peculiar importance, 
renders me reluctant without much more detailed examina­
tion than I have yet bestowed upon it, to venture upon an 
opinion as to its actual extent, or to affi rm positively its po­
sition in the geological series, as compared with the anthr:a­
cite of Pennsylvania, or the bituminous coal of our western 

http:geologir.al
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counties. This much, h~wever, 1 may -with propriety de­

. clare, that though und.oubtedly far less extensive than the 
formation in Pennsylvania, its almost unquestionable continu­
ity in some districts, as for instance, in Montgomery, Wythe, 
&c., over great distances, and the available thickness and' 
good quality of the coal here exposed, lead to the opinion 
that it is destined at some day to become an important item 
in the resources of the surrounding region. I may venture 
further to add, though reserving this opinion to be correct­
ed by future observations, that from the examinations thus 
far made, the rocks with which this coal is associated would 
appear to occupy a lower place in the series than the bitu­
minous coal measures of the west, or the shales and sand­
stones of the anthracite of Pennsylvania; and that they will 
probably, in most cases, be found to refer themselves to the 
most inferior member of the group. In what is here stated 
in relation to our anthracite and semi-bituminous coal, the 
board will understand me as not confining my remarks to 

•the two districts of which I am at present treating, but as 
designing them to apply also to the southern district." 

On page 13, writing of the southwestern portion of The 
Valley, he says: 

"In regard to the anthracite or semi-bituminous coal ex­
posed at various points in the district here refered to, it would 
be premature in the present stage of our investigations, to 
present any further or more decided views than have been al­
ready submited while alluding to the peculiar structure of the 
ranges on the western margin of the Valley. I would, how­
ever, observe that much has already been done in ascertain­
ing its geological position and economical character, both as 
presented under the circumstances alluded to in the Brush 
or Little Walker mountain, and under somewhat different 
relations in the Catawba mountain and the Peaked knob of 
Draper mountain, as well as in some other localities in 
which small exposures have been discovered." 

On page 22 Prof. Rogers describes Formation No X, the 
one that contains these coal beds, as follows :-"This con­
sists of rocks of very heterogeneous character, though ar­
ranged in general with remarkable uniformity. A red sand­
stone containing white siliceous pebbles, usually about a half 
inch in diameter-a grey, rather open grained sandstone, and 
a beautiful white conglomerate, consisting of very large peb­
bles, embeded in a light olive or dingy green paste-yellow­
ish, olive and dull red micaceous soft sandstones-having 
something of a shaly structure, constitute the principal rocks 
forming this curious group. Beautiful ripple markings are 
often met with on the surfaces of the large slabs of the finer 
of these sandstones. Many of the strata of this, as well as 
the preceding member of the series, are remarkable for the 
facility with which they may be divided into thin slabs of 
uniform thickness, and great extent, and in virtue of this 
property, as well as the durable character of the rock, pre­
sent an admirable material- for building. The finer and hard­
er variety, of a grey or light yellowish green color, is often 
used for grindstones, for which it would appear to be admir­
ably suited. When thus cleft. t'le surfaces of the slabs oc­
casionally reveal superb collections of organic markings, 
among which, fucoides and calamites deserve to be particu- . 
larly mentioned. Laminre of coal less than a quarter of an 
inch in thickness, have been remarked at several points in 
the more shaly strata of this group, but there is no reason 
to look for an im portant vein of this mineral among them, 
These rocks may be well seen near the bridge over Howard 
creek, 011 the road from the White Sulphur to the Greenbri­
er river, and again a little east of that river, on the road from 
Huntersville to the base of the Greenbrier mountain. In 
the latter locality the coarse conglomerates are very exten­
sivelyexhibited." 

4. From Rogers' Report for I83a . 
On page 8 is the following descriptioI?- of For.mati<;>ll No. 

X :-"Formation X. is well di~tipguished,~~ Fne c.oir,se sand­
stones and conglomerates it c9ntjlins~ from the two widely 
expanded members of our series just described. Along with 
these more siliceous rocks and forming the upper part of 
the group are found olive, yellowish and dull red micaceous 
sandstones, graduating into shales, containing impressions of 
coal plants and thin seams of semi-bituminous coal. The 
association of these shales and COJI in one group with the 
subjacent conglomerates and sandstone, is deemed both more 
natural and convenient than to regard them as the lower 
portion of the next superior formation, as from a limited ex­
amination of the rocks in question, was done in the last 
report. In £.1.ct the heterogeneous strata of the formation 
now under consideration, mark the first effort of natural 
causes towards the production of the extensive series of sed­
imentary deposits and beds of coal forming the widely ex­
panded coal measures of the trans-Alleghany region-an 
effort which was interrupted for a time by the new agencies 
employed in the formation of the calcareous and other strata 
of the succeeding member of the series. It is in this forma­
tion that the semi-bituminous coal of the little North mount­
ain, Brushy mountain, and various localities to be pointed 
out, occurs, and thus the comparatively limited extent of 
these coal strata finds a ready explanation in the fact that 
during their formation the widely spread strata of the true 
coal measu.res had not yet begun to be produced." 

On page 2 r, after describing the great "line of fault" that 
continues all along the western margin of The Valley, and 
stating that at that fault "the slate of formation III general­
ly lies in an inverted position on the southeastern diping 
rocks of the ridge (Little North mountain) which are gener­
ally formation X," the following descriptions are given: 

"Of the Semi-Bituminous Coal 0.1 Sleepy Creek, Catawba, 
Tom Creek, etc.-The foregoing account of the structure of 
the mountain belt immediately west of The Valley will be 
found ofessential aid in illustrating the geological relations and 
probable economical value of the seams of anthracite and 
semi-bituminous coal lying adjacent to The Valley. and of 
which some mention has been made in previous reports. 

It has now been ascertained beyond a doubt that the coal 
in question does not appertain to that part of our series of 
formations in which are contained the anthracite of Pennsyl­
vania and the bituminous coal of western Virginia and Penn­
sylvania, and of the western coal field in general, but that 
they ar.e of much anterior production, being included in the 
tenth of our series of formations, whereas the others are con­
tained in the thirteenth. A great thickness of slates, sand­
stones and sometimes limestones, corresponding to formations 
XI and XII, intervenes between the two series of coal de­
posits. the lowest of which, that appertaining to X, having 
been as it were but a 6rst effort, soon arrested. and produc­
tive only of one or two thin. seam.s. 

The following details, derived from numerous minute ub­
servations, will sufficiently indicate the circumstances under 
which the coals in question are presented both in the Sleepy 
creek and Third Hill mountains, and in the North and Brushy 
mountains. 

Coal of Sleepy Creek and Third Hill Mountains.-These 
mountains may be described as forming the sides of an ele­
vated synclinal trough of formations IX. and X., commenc­
ing about I! miles north of Pug-htown, and continuing near­
ly to the Potomac, the Third Hill compo-ing its eastern and 
the Sleepy Creek mountain its western boundary. Through­
out much of the length of the former a partial inversion of 
the strata consisting of IX is found to prevail for some dis­
tance up its eastern slope, evidently referible to the same 
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mechanical forces which were instrumental in causing the in­
version of the Little North mountain' a few miles 
to the east, and of the rocks generally of the interven­
ing space. Opposite to Green-Spring gap in the Lit­
tle North mountain both the Sleepy Creek and Third 
Hill mountains consist of the red sandstones and shales 
of formation IX, having in the former a moderately 
steep eastern dip, while in the latter they are vertical or 
steeply west diping nearly to the top. North of this the in­
version of IX in the Third hill becomes decided, the dips 
in the other mountain continuing as before. Near where the 
Bath and Gerardstown road crosses the trough, the eleva­
tion 'of both ridges is suddenly and largely augmented by 
the addition of heavy overlying beds of white sandstone and 
conglomerate appertaining to formation X. These con­
tinuing thus for several miles, are at length united in an ele­
vated basin, in which, resting upon the sandstone and con­
glomerate above described, are contained the slates and coal 
seam of which it is my chief object at present to treat. 

At the most southern point at which coal has been discov­
ered, about 11 miles from the northern end of the basin, an 
undulation or anticlinal wrinkle makes its appearance in the 
sandstone near the middle of the trough, and this structure 
is continued. forming a low broad hill, to the northern termi­
nation of the basin. At the same time the Third hill takes 
on a synclinal character, which it maintains nearly to its close. 
Thus, therefore, besides the general synclinal structure of the 
two mountains, there are two important rolls, which, affect­
ing the strata containing the coal, explains the number of 
exposures of the same seam in a transverse ~ection passing 
through the principal working near the northern end of the 
trough. There are four of these exposures, two on the op­
posite sides of the hill before mentioned and two on the 
Third hill. 

The massive and ponderous sandstone forming the upper 
part of Third hill, though thrown into very steep dips, has 
in general escaped the inversion which affects the more flex­
ible underlying rocks of IX. 

The coal measures are well exposed near the northern ex­
tremity of the basin along the banks of Meadow branch, 
which for about three-quarters of a mile flows in the syncli­
nal axis, and eventually makes its escape through the wide 
opening at the northern extremity of the basin, occasioned 
by the removal of the heavy sandstone and conglomerate by 
which originally the trough was there closed up. These 
slates and slaty sandstones, which are generally o( a hard 
and compact texture and siliceous composition, and of bluish, 
greenish and gray tints, show themselves in bold cliff~ on the 
side of the stream diping to the south in the middle, and 
towards the east and west sides of the basin passing into S. 
W. and S. E. dips, so as to mark the curving around of the 
extremity of the trough. A little higher up .the stream we 
meet with the black carbonaceous shales and black siliceous 
sandstones containing the coal. Numerous thin layers of 
coal are interstratified with the shales, and the seam which 
has been opened at this point is in places subdivided by an 
interpolated band of the black siliceous sandstone. As in­
dicated already, the other outcrops of coal, both to the east 
and west of this, are to be regarded as belonging to the same 
seam as that here exposed, and there can be no doubt that 
it is this which is again exposed at the upper or southern 
opening before alluded to. This seam presents at all the ex­
posures a very variable thickness, but may be estimated as 
possessing an average width of ahout two feet of pure coal. 
This, as might be infered from the indications of violence so 
plainly exhibited in the structure of the surrounding region" 
especially that of the Third hill, has been reduced to a frag­
mentary state, displaying on the surfaces of spontaneous frac­
ture marks of the pressure and attrition to which it would 

seem to have been subjected. The roof and floor of the 
seam present similar polished surfaces. and in some places 
have been pressed almost into contact. In such a crushed 
condition, the coal, though really as pure as anthracite in 
general, could scarcely prove of much value in the market, 
being unfit for the grate and most other purposes to which 
this class of coals is commonly applied. Unfortunately, too, 
there is no ground for anticipating any improvement, as the 
workings extend deeper into the seam. Were the broken 
state of the material merely the effect of weathering at the 
surface, such a hope might be entertained, but feeling assur­
ed that it is the result of mechanz'cal violence accompanying 
the disturbance of the strata at the time when they were 
thrown into their present position, I entertain no doubt that 
this splintery character will' be found pervading the seam 
more or less in every part. 

The inversion of formation IX, already spoken of, con­
tinues after the closing of the basin, and is traceable across 
the Potomac into .Maryland. 

Coal of Narrow-Back.-Immediately in the rear of the 
Little North mountaim, in the counties of Shenandoah. 
Rockingham and Augusta, there occurs a line of fault along 
which the inverted rocks of this mountain are found resting 
upon one of the formations higher in the series. While at 
some places, as at the Augusta springs and Brock gap. this 
fault is merely a crush in formation VIII, in others it is 
accompanied by the disappearance of several members of 
the series, thus causing IV, or even III, to fall upon IX or X. 

The latter condition is that prevailing along the eastern 
flank of Narrow-Back. This ridge. composed of siliceous 
conglomerates and sandstones of X diping to the south­
east, is bordered along its eastern base by the slate of for­
mation III, so that the fault here having, along with the 
other intervening formations, removed the massive strata of 
IV, the chief frame work of the Little North mountain in 
this district of the state, this mountain is intermited for a 
short distance in the neighborhood ofwhich I am now treating. 
Towards the north, this rock again appearing east of the line 
of fault, the mountain is reproduced, showing itself at Coop­
er mountain near the Rawley springs, and in the same man­
ner towards the south, the hiatus of rocks at the fault dimin­
ishing, IV is brought up, and eventually, at the Augusta 
Springs gap, exhibits all the formations from III to V II I, in­
clusively. but in an inverted position. 

Near the western base of Narrow-Back, on the margin of 
Briery branch, there occurs a low ridge, consisting of grey 
siliceous sandstones, and dark hlueish and greenish slates, 
appertaining to formation X. It is in these rocks that the thin 
coal seam of this locality has been discovered, whose con­
tents, as chemically examined, were noticed in a previous re­
port. This seam is apparently about three feet in width, but 
for much of this distance consists of a black glazed shale, 
readily mistaken for coal. As might be expected, from their 
contiguity to the fault above described, the coal and accom­
panying rocks are greatly contorted, the former being in a 
crushed and splintery condition, the latter displaying over 
extensive surfaces the polish due to a violent rubing of ad­
joining strata. 

Coal of Catawba Creek.-The line of fault, formerly de­
scribed as commencing at Crawford mountain, presents a 
very slight dislocation at the gap by which the Fincastle and 
Sweet Springs turnpike leaves The Valley. Here III and IV 
are seen inverted in the low ridge adjoining The Valley, the 
latter being at some points greatly crushed. Immediately 
behind we meet with VIII, which losing its inversion forms 
the eastern side of the synclinal ridge called Caldwell moun­
tain, which is here caped with trough. shaped strata of IX.' 
Continuing on to the neighborhood of the Catawba furnace, 
the dislocation shows itself on the flank of the mountain, 
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bringing III and IV with inverted dips immediately on X. 
The coal seam opened in the latter formation displays the 
same irregularity of thickness, and the same splintered con­
dition of its contents as the preceding- It yields about 2! 
feet of coal, good in composition but not in merchantable 
form. At other openings in the vicinity, which it is under­
stood are in contemplation or in progress, the same confli­
tian may be confidently anticipated. Yet from the general 
goodness of the coal, it is hoped that a useful purpose will 
be answered by it in some of the operations of the adjoining 
furnaces. Its calorific power and chemical composition, as 
detailed in a former report, indicate its value as regards the 
material of which it is formed. and only the crUS/led condi­
tion pervading the seam here as else\\' here, and from which 
no extent of excavation is likely to find it exempt, prevents 
its being of importance as a merchantable article. 

Coal of Brushy Mountain, Strouble RUll, &c.-The 
structure just described as prevailing along the eastern slope 
of Caldwell mountain in the vicinity of the Catawba furnace, 
is continued with slight modifications in the same direction 
to the extremity of Brushy mountain in Washington county. 
At Tom creek and other points where the coa(seam has to 
some extent been explored. the rocks of X forming- the east­
ern slope of Brushy mountain. and occupying- the low glarles 
or ho11O\vs along its base,. are seen dipil!g at a very gentle in­
clination towards the south and east, generally overlaid by 
the Valley slate, or formation tIl. The straightness and 
uniformity of t he fault in this region, _ and perhaps the ab­
sence of the ponderous overtilted masses of I V may explain 
th~ fact that although much splintered and glazed by attri­
tion, as ill the case of the localities previously described, the 
seam as here developed is capable of furnishing some frag­
ments of good size, and being at several points where it 
is exposed little intermixed with slate, bids fair hereafter 
to become of local importance for domestic and manufactur­
ing uses. 

'The rocks and coal seams of Strouble run in Price moun­
tain being but an outlying repetition of the same- strata in 
similar circumstances as to structure and composition as 
those just described, require no more particular mention in 
this place. 

Besides the real exposures of coal above noticed, all re­
ferible to a sirig-Ie seam appertaining to formation X, and 
reaching with some interruptions entirely across the state, 
numerous imaginary localities of this material are met with 
in The Valley and along its western margin. These occur in 
no one for~ation exclusively, -but anywhere that a black 
shining slate may be exposed-and as bands of this descrip­
tion are frequent in VII I, and oc' asionally show themselves 
in the slates of IX, and even of III and I,-the fancied coal 
seams are very extensively diffused. . 

The details above given will, it is hoped, enable the enter­
prising enquirer to understand in what position and geolog­
ical circumstances this coal of X occurs, and while guiding 
him to its discovery at points not yet actually exposed, will 
repress unfounded expectations regarding its probable im­
pro ement in extent and solidity, at new points, or in the 
course of carrying forward the present explorations at the 
milles. It may be useful in this connection to repeat what 
has already been stated more than once in my reports, that 
no true coal seam exists anywhere in the formations lower in 
the series than X,-and hence, from the sketch of the struct­
ure of The Valley, and various synclinal groups of mountains 
rising above its sur£1.ce, except in the outlying X of Price 
mountain, no such seam is to lefou1ld all)"where wit/zill that 
area. Of the economical importance of this determination 
a due sense will be entertained from considering the numer 
ous fruitless expenditures of money and time it will prevent; 
expenditures most usually incured by those by whom they 

can be but illy spared, but whose sanguine credulity in re­
gard to matters of mineral wealth, surviving repeJted disap­
i)ointments, can only be arrested by the positive determina­
tions founded upon systematic observation." 

5. From Rogers' Reportfol I839. 
On page 89 is the following description of Formation No. 

X :-"Of the various axes hereafter to be described, occur­
ing within the eastern margin of the great area of coal rocks, 
but one has yet been found south of the Maryland and Penn­
sylvania lines, and north of the deep gorge-like valley of the 
Dry fork of Cheat river, in which the formation here refered 
to has been sufficiently elevated to be brought distinctly into 
view, while in both of the states just mentioned not only this 
but formations IX and VIII still lower in the Apalachian se­
ries, are developed in considerable extent by the expansion 
of some of the Virginia axes as they are prolonged towards 
the northeast. Of the existence of the formation in ques­
tion, in the middle and southern parts of Randolph county, 
no opinion can as yet be formed, as our explorations in the 
northern part of the coal region have not been prolonged to 
any great distance south of the fork of the Cheat river be­
fore mentioned, which traverses the county in a N. W. direc­
tion. Along this stream. which flows in a profound trans­
verse trench across several axes hereafter to be described, 
not only this but two subjacent formations IX and VIII are 
in part exposed. But minute examinations still further to the 
southwest have clearly shown that in none of the axes there 
presented has this formation been elevated to the sur­
face. Indeed, throughout this part of the eastern margin of 
the coal region, the undulations are extremely gentle though 
of great-breadth, and merely sufficient, where aided by the 
deep trenching or denudation, here giving the wildest irreg­
ularity to the outline of the eastern escarpment of the coal 
rocks, to bring into view the formation lying immediately 
beneath eX!), and between them and that of which I am 
now speaking. • 

Along the eastern slope of the Alleghany front ridge in 
the northern part of the state, and its continuation in the 
lofty range separating Pendleton from Randolph county, 
the rocks of this formation may be seen generally about 
midway up the mountain, They here consist of coarse white 
and redish sandstones, often containing pebbles, greenish 
and redish micaceous sandstones of a slaby structure, and 
conglomerates consisting of white pebbles embeded in dark 
brown or greenish paste. At many points the coarser sand­
stones, as well as the micaceous fine grained rocks, are rich 
in impressions of vegetable stems and leaves, usually con­
verted into bituminous coal, and in some places within these 
limits a very thin seam of impure coal is interposed, though 
continued only for a short distance. 

In Pocahontas and Greenbrier counties this formation 
thrown a little west of its original direction by the rising of 
new axes in the Apalachian district, is seen skirting the 
Greenbrier river to near the bridge a fe\v miles east of Lew­
isburg, presenting in general the same characters as above 
described, but including at various points, as for instance on 
the river west of Huntersville, a conglomerate of remarka­
blecoarseness, in which whitish pebbles, sometimes two inches 
in diameter, are embeded in a brownish and greenish paste. 
As followed in this direction, its thickness, though fluctuating, 
is very much augmented, as will appear from the £1.ct that 
while on the Potomac below Westernport, where the river 
makes a transverse section of the Dan mountain or Allegha­
ny front ridge, it measures only about 200 feet across in a 
direction perpendicular to its lower and upper bounding 
plains, in the vicinity of Lewisburg its width is about 800 

feet. I t may also be remarked, that with this increased de­
velopment of the formation thus locally presented, we find, 
as has been noticed in numerous other cases in regard to 
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the same group of rocks, a corresponding development of 
the thin seam of coal included in it, as occurs in the vicinity 
of Lewisburg, though here as in most other parts of the 
formation the amount and quality of the coal are not such 
as to repay exploration, except for immediate neighborhood 
purposes, and indeed but rarely even for these. West of the 
exposures near the Greenbrier river, it is not again brought 
up, excepting over a narrow space in the low anticlinal hill 
called Brushy ridge, which separates the Levels from the val­
ley of Sinking creek. I t is here flanked on both sides by 
the overlying limestone of the formation next to be noticed. 

Of the character of formation X as presented in several 
of the axes in the northern part of the state, particular men­
tion will be made in treating of that district under a subse­
quent head." 

On page 104 mention is made of X as forming part of the 
anticlinical axis between Stony run and Abraham creek of 
the upper Potomac; and on pages 113 and 114 that it is seen 
in the basins of Preston and Monongalia counties, W. Va. 

In Rogers' Reports for I840 and I84I-the latter the last 
of his Va. reports-no mention is made of No. X or its coals. 

Want of space forbids further extracts, at this time, from 
other published writings of Prof. Rogers concerning the 
coals of No. X, or of stating the particulars of his scathing 
denunciation of a paper read by a Dr. Salisbury on the 
"Dora" coal-field, at a meeting of the Am. Association for 
the Advancement of Science, at Washington, D. C., (in 1852 
we think), as false and misleading in its statements; nor for 
the advice he gave, but a short time before his death, to par­
ties consulting him, who had been pressed to "speculate" in 
that region. 

The Timber Industry of W. Va.-A correspondent, H. 
C., of the Chicago "Northwestern Lumberman,'~ from Ash­
·land, Ky., under date' ofJune 26, 1883, writes as follows: 

For three weeks I have been stoping off at various sta­
tions along the line of the Chesapeake and Ohio railway, 
selecting those points from whence lumber is most generally 
shiped. I am so delighted with t4e natural features of the 
country that I can hardly curb my admiration sufficiently to 
place my thoughts in words and confine myself to the lum­
ber interests. Before I started on this trip I had studied 
the map of West Virginia, as recently issued by the United 
States Census Department, the surveys and calculations 
having been made by Professor Sargent. From that map I 
was led to believe that, along the line of the railroads, and 
also the rivers, the country had been denuded of all the tim­
ber for a distance of from three to ten miles on either side. 
On my way west it was my good fortune to make the ac­
quaintance of Maj. Jed. Hotchkiss, a gentleman well-known 
in the East, not alone as editor of The Virginias, published 
at Staunton, Va., but as a gentleman well posted on all im­
portant interests of West Virginia, and in my brief conver­
sation with him I learned that, from personal ob­
servation, based upon personal surveys, after many a weary 
tramp over rugged mountains and along rough roads, he 
was willing, yes anxious, to assume the responsibility of as­
serting the incorrectness of Prof. Sargent's survey, and in 
places where the latter had, by his map, showed land al­
ready cleared of timber, it could be proved that not a tree 
had -yet been felled. The Major is evidently, an enthusiast 
on the resources and wealth of the State; and he has every 
rCflson to be such, for a chance traveler cannot fail to behold 
the wonderful growth of forest, and there are evidences 
enough of the riches under ground, in the way of coal 
and ore. 

I will now tell your readers something about the timber 
production I found along the eastern end of this railroad as 

it enters West Virginia. That is the best place to secure 
oak, and at almost every station, mills are cuting out bill 

. stuff, most of which is sent to New York and Philadelphia, 
and_ thence to British and Spanish ports. It would surprise 
eastern buyers, especially Boston men, to see the quality 
of the oak that is shiped on these foreign orders; and it is 
loaded on the cars right from the saw. I found plenty of 
ash at various stations, but a large portion of it was badly 
manufactured. The chief fault was, it was cut too thin. When 
it should have been plump inch, it was in some cases not 
over seven-eighths, and proportionately on the other thick­
nesses. I found more or less walnut all along the line, but, 
as a rule, it was not such as eastern buyers would want. It 
was cut mostly from small logs, and by unexperienced mill 
men. It is, in many instances, most unsaleable lumber. I 
found that all the good-sized walnut logs are being picked 
up and sent to eastern ports for export, which, for some 
time, has been the most profitable way to handle walnut. 

Along the western end of the railroad, as it nears the Elk 
and Big Sandy rivers, the large growth is poplar, and it 
finds ready sale at Cincinnati and other points along the 
Ohio river, being shiped thence in barges. It is manufac­
tured into boards and plank, while the small stuff and pieces 
are, in many instances, cut into bed slats, and latps, and 
small dimension stock. A t several of the stations are mills 
that are run directly in the interest of Boston parties, or by 
men who originally came from Massachusetts; and they in­
formed me that most of their cut was shiped to that market, 
the market and inspection being in every way satisf.:'lctory. 
I made inquiry as regards freight accommodation, and I 
found the agents of the Chesapeake & Ohio railway a very 
accommodating set of men, while the general freight agent, 
Mr. B. S. Fitch, at Richmond, Va., is one of those men 
with whom it is a pleasure to do business. Rates are made 
by this road, either all rail, or by rail to Richmond, and 
thence by sailing vessel to New York, Providence or Bos­
ton. Mr. W. S. Upshur has charge of this shiping depart­
ment, and rates are made to cover both rail and water charges. 

The territory between Ashland, Ky., and Lexington, Ky., 
is in many places heavily wooded, and is slowly being opened 
up, and fine hardwoods are cut. Mr. B. S. Fitch informed 
me that his road was soon to commence forwarding lumber 
by way of rail to Newport News, V~ , thence by steamers to 
New York and Boston. Between the timber and mineral pro­
ductions, the Chesapeake and Ohio railway will have plenty of 
freight to carry for years to come, and the unusually beau­
tiful scenery along the line must attract many travelers in 
search of recreation, and with a desire to view the wonder­
ful and grand works ofnature. Such scenery as is to be ob­
served at Hawks Nest and Kanawha Falls is not surpassed 
even in far-away Switzerland, yet how comparatively few 
have' enjoyed it A Yankee will stand by his :(lag and his 
owq home, but he goes clean baek on the beautiful and won­
derful in his own land, "and sails the ocean blue" to wear 
himself out and spend his shekels in a foreign country, 
which repays him by sending back a half thousand paupers, 
for him to lend a hand to support, and I am very, certain 
West Virginia wants none of this class to stop within her 
boundaries. What she wants is live, energetic men, ofper­
severance and capital, to open up her lands and send her 
minerals and timber where they will be sure to find a ready 
market; and speaking for my native state, Massachusetts, I 
firmly believe she will at any time prove herself ready and 
willing to consume and pay for her share of that production, 
for Massachusetts men and capital are now well sprinkled 
throughout the stat~, and their nU!llber is daily increasing-, 
and those who remam at home are m many ways helping to 
convert into cash that which nature has so. bountifully'-'be­
stowed upon West Virginia. 
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Weather laws, general and August.-From the farmers' 
lmlletin of the U. S. Signal Service, posted in the Va. post-otn­
ces durillg this month, we quote the following weather laws: 

'Veather changes affecting the locality in which this bulletin 
is posted generally appear first to the westward. An area of· 
low barometer (storm-centre) generally moves slightly to the 
north of east: an area of high barometer genera.lly moves slight­
ly to the south of east. In advance of a low harometer are gen­
('rally found rain-winds and increasing clolllliness, with rain or 
snow; in rear of a low barometer are generally found colder, 
drv-winds and clearing weather. 

Acomparison of the synopsis with the indications in this lml­
lptin. taken in connection with the local signs. will, at any hour 
enable very useful forecasts to be made of anticipated changes 
in the weather. 

For the Midrlle Atlantic States. during the month of August. 
winds blowing from the southwest.to southeast, or from dirpc­
tions betwf'en those points, are found to be the winds most like­
ly to he followf'd by rain. 'Vinds blowing from the north to 
west, or from directiolls betwePll those points, are found to be 
the winds least likely to be fol1owed by raill. 

For the station at 'Vashington. D. C.. a11l1 for the month of 
Augul'\t. mean barometer cOrI'pctell only fortemperatnre and in­
strnmental error, 2~U)44 : mean barometpr reduced to sea-)pve), 
30.054 ; mean monthly range of ha.rometrl', 0.580 ~ mean tem­
])pratnrp 75°.0. highest since commencement of observations, 
1010 in 1881 ~ lowest since commencement of ohservations. 500 
in 18i4 ; mean monthly range of temperature 38:.l.5; mean pre­
cipitation 5.11 inches; prevailing wind, south. 

Personals.-We regret to learn that the continued feeble 
health, of Pnif.J. L, Campbell has made it necessary for 
him to dissolve his geological engineering partnership with 
Hon. U~ H. Ruffner. Pro£ Campbell is slowly recupera­
ting at the Rockbridge Alum Springs. Dr. Ruffner, as his 
card in this issue indicates, will contiriue his chosen profes­
sion of Geologist-for which it is needless to say he has 
many and singular qualifications. Since the completion of 
the joint physical survey and report of himself and' Prof. 
Campbell on the country tributary to the Geo. Pacific Ry., 
he has examined and reported on anumbel' of mineral prop­

. erties in Alabama and elsewhere. 

Harry G. Blackwell M E., who was formerly engaged 
in mining operations in Va., writes us from the mines of 
J uragua Iron Co., near Santiago de Cuba, West Indies, 
where he is now employed working "enormous iron depos­
its lying around loose," as he states it, the ores of which are 
to be shiped to the U. S. 

The American Institute of Mining Engineers will hold 
its Autumn meeting in Troy, N. Y., during the second week in 
Octoher. This meeting will be mainly devoted to the reading 
and discllssion of papers. 

Members who wish their papers fully discussed at this meet­
ing can have them printed and circula.ted in advance. if they are 
sent to Secretary Thos. M. Drown, Easton, Pa., early in Sept. 

The Valley Branch of Baltimore & Ohio RR. will, from 
present appearances, _be completed from Staunton to Lex­
lllgton, Va., and in use before our next issue, for the track 
of this extension is now laid to within a few miles of Lex­
ington.-Thc completion of this missing link in the B. & O. 
system is a very important matter for that great railway and 
for central Virginia, for by that and its connection with the 
Richmond & Alleghany, the B. & O. secures not only an" 
entrance into the rich and productive 36 miles of the Great 
Valley region between Staunton and Lexington but also to 
the 200 miles of the James river valley, traversed by the 
Richmond & Alleghany RR., between Lexington and Rich­
mond, and to Lynchburg the Piedmont metropolis of that 
wealth-abounding James river valley. Baltimore will be 
greatly advantaged by this extension, e!5pecially if a night 
passenger train from Lexington is put on, one leaving after 
the day train of R. & A. RR. from Richmond has arrived. 
This extension makes the Valley branch 163 miles long from 
Harpers-ferry to Lexington. It is now in order for the B. 
& O. to move for another extension from Lexington to the 
southwest. 

The Schooner-fleet of Richmond, Va., in which the mer­
chants of that enterprising city have a large monetary inter­
est, according to the "Dispatch" now numbers over a half 
dozen schooners that rank with the best; the one recently 
launched has a carrying capacity of 500 tons. 

Richmond, Va., Flour.-The papers of Richmond report 
the shipme~t, Aug. 11th., of 9,224 barrels of flour to Bahia, 
Brazil, by the Gallego-mills, the Haxall-Crenshaw and the 
Dunlop & McCance flour manufacturers of that city.-It 
looks as though Richmond made flour is maintaining its po­
sition in the South American markets as the best for warm 
climates. 

Lard appears under the microscope as crystals in thin 
plates with leveled edges; and Tallowas feathery, plume­
li,ke crystals.-The microscope thus furnishes the means for 
detecting the adulteration of lard with taIl ow. 

http:southwest.to
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The Southern Historical Society Papers, published at 
Richmond, Va., by Rev. J. Wm. Jones, D. D., secretary of 
the Southern Historical Society, are, beyond question, to be 
ranked with the most valuable historical periodicals of our 
day ; they are gathering and rendering accessible and per­
manent, on the printed page, the materials for Southern his­
tory from those that have helped to make that history. The 
August-September, 1883, number ot these Papers contains 
96 octavo pages, mainly filled with the masterly or.ation of 
Major John W. Daniel delivered at the unveiling of Valen­
tine's recumbent statue of General R. E. Lee, at Lexington, 
Va., June 28th, 1883, with an account otaccompanying exer­
cises of that occasion, and illustrated by an engraving of this 
statue, making it a "Lee number" worthy of the great and 
good man whose name and fame it helps to perpetuate.­
We would advise anyone that has not read Maj. Daniel's 
oration to send Dr. Jones a half dollar and read it in the at­
tractive form in which it appears in these Papers; and far­
ther, we would advise all that can to send him '$3 and be­
come yearly subscribers. 

The Forest Map of ,West Virginia.-Prof. S. P. Sharples 
sends us the following note of explanation concerning the 
Forest Map of West Virginia that appeared in our May, 
1883, No. 

"In my article on the forests of West Virgin~a I notice 
that an important statement has been omited. I should 
have called attention to the. fact that these maps do not at­
tempt to give more than general ideas in regard to the for­
ests, and that they must not be read too strictly. The yellow 
does not represent that the country is absolutely destitute of 
timber,.nor does the green represent unbroken forest. In 
regard to West Virginia I think it wiii be a fair statement to 
make, that, in the yellow portion of the map one half or more 
of the timber land has been cut over, while in the green por­
tion at least 75 per cent or more of the timber is still 
standing." 

Silver currency is very badly needed in all portions of the 
South, and we believe of the whole country outside of the 
great cities. Everywhere there is a clamor for "change," 
and yet there are prominent journals that continlle to decry 
the coinage of silver.-There is food for reflection in the fact 
that the U. S. Treasury has now on hand '$202,930,340 in 
gold coin and bullion, and but $II7,748,459 in silver dollars 
and bullion. If there is any superfluity it is on the wrong 
side for the mono-metalists. The favorite coin has gained 
the verdict in the contest of use, 

Recent Virginia Books.-Ginn & Heath, of Boston, have 
recently published "Two Shakspere Studies, with some Re­
marks on Class-Room Study," by \Vm. Taylor Thorn, M. 
A., professor of English literature at Hollins Institute, Va. 

W. Ellis Jones, of Richmond, Va., has recently published 
"A Brief Sketch of the Life of Wm. Green, LL. D.", by 
Philip Slaughter, D. D., to which is added a paper by Mr. 
Green on "The Genesis of Certain Counties in Virginia from 
Cities or Towns of the Same Name." 

Virginia grown Fruits-peaches, pears, plums, apricots, 
nectarines and grapes-are as large in size and. better in fla­
vor, contends the editor of "The Advance" of Lynchburg, 
Va.,than any grown in in California; and yet great quantities 
of these fruits from that state are sold in Virginia and other 
Atlantic states at large prices. We agree with '''The Ad­
vance" in its statement, from comparative trials, and like it. 
think that there ought to be a large quantity of these fruits 
grown in Virginia for market. 

Great Kanawba, West Va., Splint Coals 
in Blast-furnaces. 

Paint Creek, W. Va., July 6, 1883. 
Editor of The Virginias: Dear Sir: I enclose here­

with copies of letters which we have on file, that may be of 
interest to the iron-makers of Virginia. These letters are 
corroborative in their evidence as to the value of Kanawha 
splint coal as a blast-furnace fuel; they relate facts that the 
miners of splint coal in the Great Kanawha region have long 
been aware of. 

The coal refered to in the following letters was from the 
mines of the Crown Hill Splint Coal Company at Paint 
Creek. W. Va. It is the same coal that was so favorably re­
ported on by the War Department as noticed in T/ze Vir­
ginias, in a test with fifty other coals from all sections of the 
country, in which it ranked second and fourth, as a steam 
producer. 

Messrs. A. C. Davis & Co., of Portsmouth, Ohio, are the 
agents of this company, and it is owing much to their energy 
and strong faith in the quality of this coal that it has been so 
successfully introduced among the blast-furnaces and steel­
works at Ironton and Portsmouth, Ohio. 

The following are copies of letters refered to : 
1st. From E. M. McMillin, general manager of the New 

York & Ohio. Iron & Steel Co., Ironton, Ohio, under date 
of May 7, 1883: 

"In reply to your inquiries I will say that we have suc­
cessfully used the 'Crown Hill' splint coal in our blast­
furnace for some three months. We have varied the pro­
portions with coke, all the way from two-thirds (by weight) 
down to one-quarter. . We have noticed no trouble from 
sulphur; quality of iron uniformly good, when using a good 
mixture of ores. We regard it as a first-class furnace coal." 

2nd. From H. R. Brown, of the Etna Iron Works, Iron­
ton, Ohio, under date ofJune 19, 1883 : 

"We have been using your 'Crown Hill' splint in our 
Alice furnace for some three months with entire satisfaction. 
The coal is strong, hard, and free from sulphur. The iron 
made while using one-half of this coal and one-half of New 
River coke was a very uniform, soft, foundry iron, and we 
can cheerfully say to you, that for use in our furnace, we 
would rather have the 'Crown Hill' splint coal, than any oth­
er we have ever tried. It works evenly, carries good bur­
then, gives strong heat and plenty of gas for hot-blast and 
boilers." 
. These results have been a great stimulant to our trade, 
and have given us a ready market for the entire product of 
our mines. 

Our"Lewiston" coal bed has now a thickness of 4 feet 6 
inches, with no slate; the only foreign substance in it is 2 
inches of "nigger-head." 

Yours truly, 
Brewer Smith, 

Supt. "Crown Hill" Splint Coal Co. 

The Norfolk & Western RR. makes a good showing for 
the first half of 1883 as compared with 1882, as the following 
official statement shows: 

1883. 1882. Increase in 1883. 

Gross earnings. - $1,20n,435 $1,02-l,n5n $1R4,475, or 18 per ct 
Expenses...... 707,498 620,4flfl 86,flfl9, or 14 " 

Net earllings, S,501,!l36 $4:01,,460 $97,475,01"24.1 ... 

Note.-The New River division was opened to the Flat­
top coal fields May 21st, 1883. The earnings and expenses 
for the month ofJune embrace the entire line, including the 
New River division. 
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Virginia Iron Furnace Notes. 

Victoria furnace of the Iron and Steel Works Association 
of Virginia (Limited), near Goshen, on the Chesapeake & 
Ohio Ry., as we noted on page 65 of our May, 1883, No., 
went into blast the first of last May; on the 15th of the pres­
ent month we visited this, the largest of American blast 
furnaces and found it in successful and satisfactory opera­
tion, now making about 100 tons a day of one-half No. I and 
one-half No.2 foundry iron, all from ores obtained from the 
mines of the company in Brushy ridge, near Rockbridge 
Alum Springs. 

Recently the general manager of the operations of this 
association found it necessary(for good reasons that need 
not be mentioned), to discharge the foundryman. and a 
number of his assistants, that had been in charge of the 
furnace; this gave rise to rumors and statements in regard 
to this furnace and its operations that we ascertained had no 
foundation in facts. 

This furnace has had an average output of 2,600 tons per 
month, or about 87 tons per day, since it went into blast; it 
has had an average yield of about 47 per cent from the 
Oriskany (No. VII) ores, that it has hitherto been using ex­
clusively, though it will now use some Clinton (No. V) ores 
from a new mine that it has opened on its lands in the north­
east end of Brushy ridge near the site of old Mt. Hope 
furnace.-The ores are mined very cheaply. 12 miles south­
west from the furnace, and delivered to the furnace by a well 
constructed narrow-gauge railway. The stock-pile at the 
furnace now contains over 30,000 tons and the policy of the 
manager is to keep it so by working a large force at the 
mines and adding daily as much as the furnace consumes. 
The iron made at Victoria is now sold mainly in Chicago, 
Cleveland and Pittsburg. . 

The limestone used is brought from Bell Valley station of 
C. & O. Ry.,6 miles northeast of the furnace, where it is 
cheaply quarried, costing only about 75 cents a ton deliver­
ed at the furnace. It is Lower Helderberg (No. VI) lime­
stone, the same that is used at Longdale, Low Moor, and 
other furnaces in Apalachian Virginia, and is a most excelent 
flux. The first foundryman used about 35 per cent of lime­
stone, but the present one is using about 52 per cent. 

The consumption of coke so far has been about 1.3 tons 
to the ton of pig iron produced. Owing to the delays in 
geting the coke ovens at Hawks-Nest in operation a con­
siderable quantity of Connellsville coke has been used, but 
now two-thirds of the "iupply is from the Soldenhoff-Coppee 
ovens at Hawks-Nest, W. Va., on Chesapeake & Ohio Ry., 
and in a short time the entire supply will be obtained from 
these W.Va. ovens, the coke from which furnishes. from the 
experience of this furnace, more heat than does the coke 
from Connellsville. 

Victoria furnace. as now operated, is a stack 84' by 20' 
and II' 6' across the tueyres, 10' 6" at the bashes. and 16' 
6" at the top; it has thr~e 60' by 25' Siemens-Cowper­
Cochrane stoves. About 60::> men are employed by this com­
p:lI1V. The chairman of the Association is Major D. P. 
Pepioe of Lond::m, Eng.; the financial and managing agent 
is Capt. W. N. Page, Goshen, Va. 

We learn that three of the directors, Maj. D. P. Peploe, 
Mr. T. B. Edwardes and Capt, E. Digby Boycott, from Eng­
land, will visit this furnace early next month. In common 
with his many friends in Virginia we regret that Dr. Hough­
ton, also of the directory, will not return to Virginia this 
year. 

Messrs. E. L. Harper & Co., of Cincinnati, Ohio, under 
date of July 12, 1882. write us: We have been appointed 
sole sales agents ofthe "Victoria Furnace," of Goshen Bridge, 
Va., capacity 55,000 tons per annum. 

As we have had a large and highly satisfactory experi­
ence in the best brands of Virginia'S £,mous coke irons 
through several years in the past, we are fortified in our as­
surances that this new brand, made from the same excelent 
materials, will prove fully up to the highest standard, and 
we can recommend it to our customers as a strictly first-class 
coke iron in every particular. Every pig is broken to se­
cure even grading, so that buyers may feel assured that they 
will receive the grade ordered. 

'Tests of Victoria fii;r-iroll.-Under date of Aug. 18, 1883, 
E. L. Harper & Co. of Cincinnati sertd tis the following tests 
of Victoria furnace pig-iron made by Swift's Iron & Steel 
Works: 

First.-Of No.2 mill iron puddled and put through 
squeezers as common iroti is generally worked. Muck bar 
rolled to l inch round, then bent cold double without fracture, 
then nicked and broken cold, showing a flne silken fibre; ! 
round rolled to t inch shO\vs tensile strength 56,000 Ibs. 

Second.-Samples of 2gray and! white iron puddled and 
put through squeezers a~ common iron is generally worked. 
Muck bar rolled to ll- inch round then bent cold double with­
out fracture, then nicked and broken cold, showing a fine 
silken fibre; ll- round rolled to } inch shows tensile strength 
58,000Ibs. 

Third.-All white iron puddled and put through squeezers 
as common iron is generally worked. Muck bar rolled to } 
inch round then bent cold double without fracture, then nick­
ed and broken cold, showing a fine silken fibre -; ~- round 
rolled to t inch, shows tensile strength 60,000 lbs. 

Riverside Mill reports test of all white iron by itself the 
best they have ever used. It melts like lead in the puddling 
furnace and makes a soft tough bar. Think it will flange, 
which they will test and report. 

Crozer furnace, of the Crozer Steel & Iron Co., located at 
Roanoke, Va., that made its first cast at 10 a. m., May 30, '83, 
made about 5,350 tons, of 2240 lbs., of pig in the 74 days pre­
vious to and including Aug. II, 1883. This was an aver­
age of over 72 tons a day; excelent results for the initial 
work Qf a new furnace, demonstrating the wisdom of its 
construction. The yield is now from 80 to 90 tons a day, 
sometimes reaching over 100 tons, near one-third foundry 
and two-thirds gray forge. The pig made is marketed in 
the Cumberland valley and at Harrisburg, Pa., in Baltimore, 
and to nail mills on the Ohio river. Its quality is very sat­
isfactory. 

The ores used were mainly from the Upland mines of the 
C?, near Blue Ridge station of Norfolk & Western RR., 10 
mIles from the furnace, and from the Houston mines of the 
Co., near Houston station of Shenandoah Valley RR., 15 
miles from the furnace. These limonite ores, from the fer­
riferous shales of the Potsdam formation, yielded from 40 to 
46 per cent, averaging over 44, in the operations of the 
furnace.-Some limonite ores of the same kind were obtain­
ed from the Vesuvius mines, on S. V. RR., in Rockbridge 
county, and some specular ores from a lower member of the 
Potsdam at the Upland mines. We learn that this Co. is now 
using some ore from the mines of the Rorer Iron Co., near 
Roanoke. 

The limestone used is dolomite from quarries near Blue 
Ridge station of N. & W. RR.) and near the furnace, and a 
very pure limestone from quarries on S. V. RR., near Buch­
anan -By the looks of things around the furnace we 
conclude that the founder believes in the efficacy of an 
abundance of limestone; more than the usual Virginia prac­
tice has been in the habit of using with the superior neutral 
ores of the Western Blue Ridge. 

Owing to the delay in geting the coke ovens at Poca­
hontas, in the Flat-top coal region of the Virginias, on N. 
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& W. RR., in operation, this furnace began with Connel1s­
ville, Pa., coke; but now the supply enables it to use about 
two-thirds of Flat-top and one-third of Connellsville, and it 
will soon use Flat-top exclusively. The founder says he 
does not see but that the results are as good from the one as 
from the other.-The consumption has averaged about 1.4 
tons to the ton of iron made. 

The principal office of the Crozer Steel and Iron Co. is at 
Upland, Pa., not far from Philadelphia, where most of the 
stockholders reside. Its officers are: Samuel A. Crozer 
president, W. H. H. Robinson treasurer, Francis E. Weston 
secretary, and D. F. Houston, who resides at the furnace, 
general manager. 

Callie furnace, near Clifton Forge, Va., and on line of 
Chesapeake & Ohio Ry., belonging to Messrs. Hileman, 
Waring & Co., went out ofblast July 20th, 1883, on account 
of an accident that interrupted its railway communications. 
It will go in again in Oct. 

During the blast that ended July 20 this furnace made 
1,592 tons (224-° lbs.) of pig iron at a cost of $13.08 per ton. 
In making this iron the furnace consumed 3,641 pounds of 
New River, W. Va., coke, 6,063 pounds of No. VII limonite 
ore and 4,281 pounds of No. VI limestone, from its mines 
and quarries in the immediate vicinity of the furnace, per 
ton of iron made. The average cost of the ore and limestone 
delivered in the stock-house, was 53 cents per ton.-This 
Co. has on hand at this date 1,529 tons ofpig iron. 

Low Moor Furnace of the Low Moor Iron Co. of Va.; went 
into its second blast Sept~ 23rd, 1882 ; from that date to Jan. 
1st, 1883, it made 8,II7 tons of pig iron; and from Jan. 1st 
to July 31st, 1883, it made 23,218 tons,-making an output 
of 32,035 tons in the 312 days, from Sept. 23rd, 1882 to July 
31st, 1883, or an average of 102.7 tons for each day of the 
blast to date named.-This first built of the large blast-fur­
naces of Virginia, is now working in a most satisfactory man­
ner, turning out daily from I 15 to 120 tons of high grade pig 
iron, about half of it No. I and half No.2. 

The Rorer Iron Co., one of those that recently began op­
erations in Virginia, has, up to this time, shiped about 2,500 
tons of high grade limonite ores, from its mines near Roa­
noke, Va., to the furnaces at Ironton, Ohio, Quinnimont, W. 
Va., and Roanoke, Va. The furnace men at Ironton speak 
in very high terms of the superior quality of the iron they 
make when using these ores; a quality that fully warrants 
the cost of these ores after the long transportation from Ro­
anoke to the Ohio.-At this time, Aug. 18, this. company is 
mining from 75 to 100 tons of ore a day and shiping 150 
tons every other day. Arrangements are being made, by 
the introduction of machinery, to wash the fine ore of these 
mines. 

Manganese.-At the Crimora, Va., manganese mines, on 
line of Shenandoah Valley RR., Augusta county. Va., J. B. 
White & Co. are sinking a new shaft on the "Wagner" land, 
about 30' from the shaft that was sunk five years ago, from 
which, at a depth of 26', several hundred tons of good ore 
were taken. 

From the Houston mines, on line of S. V. RR., Botetourt 
county, Va., they have been shiping about 30 tons of man­
ganiferous iron ore a day to the Cambria Iron Co., Johns­
town, Pa., for use in the manufacture of steel. 

One ofthe owners of the Kennedy iron lands, on westward 
slope ofWestern Blue Ridge, Augu~ta county, Va.,. near 
the line of Shenandoah Valley RR., mforms us that m the 
p'rospecting operations now going on the miners have cut a 
bed of manganese ore. 

Foreign Iron Ores are now being sent to this country in 
large quantities, destroying the market for our own native 
ores and puting a stop to the development .of our iron mines. 

The Manufactures' Record, of Baltimore, of a late date. 
states that 25 steamships are to arrive at that port before 
next September, with 4~,oOO tons of Mediterranean ores. and 
that the total quantity of foreign ore'~ to arrive prior to that 
date will be fully 90,qoo tons. From Jan. rst to July 1st, of 
this year, over 93,000 tons of imported ir:)n ore have reached 
that city, against 50,000 in the same period of 1882. To 
move the 90,000 to 100,000 tons to arrive in the next 60 days 
will require some IO~OOO cars. Freights from Mediterra­
nean ports are now very low. The most of this imported 
ore goes to the steel mills of Pennsylvania, coming into di­
rect competition with ore from the South and bringing down 
prices below a living rate in this country. And yet we have 
papers advocating the development of our mines and at the 
same time advocating free trade! 

Iron market report.-Under date of August 20, 1883. E. L. 
Harper & Co. of Oincinnati report to The Virginia'S as follows: 

There is no material change in the market since our Jast re­
port. Buyers are gradually coming into the market with fair 
sized orders. and prices are well sustained. Strong numuer one 
coke foundry and best number one silver grey irons continue 
very scarce. The rnms continue active with a good share of 
orders on hand at fair prices. Yve quote as follows, 4 mos time: 
Charcoal foundry $22.75-$24.75; strong neutral coke foundry 
$18-$20.50; gray forge neutral coke $17-$17.50. and cold-short 
$16.50-$17. ; Southern car-wheel strictly COld-blast, $28-$29. 

Flat-top Coke.-We learn from superintendent W. A. La­
throp, that the Southwest Va. Improvement Co. is now ma­
king a satisfactory coke, from Flat-top coal, in its fine ovens 
at Pocahontas. on Norfolk & Western RR., as we knew it 
would as soon as its operatives learned how to manage New 
River coal. As we have stated elsewhere, the Crozer furnace 
people now find this coke perfectly satisfactory and can see 
no difference between it and Connellsville in blast-furnace 
use.-We have had samples of this coke sent to Prof. Dew­
eyand Dr. Froehling for tests and analysis, which we hope 
to give in our next 

Of No. X Coal in Laurel Hill, W. Va., Prof. W. B. Rogers 
says, in a report on the Pride vale iron property on Cheat 
river in 1854: "Here, about midway between the opposite 
flanks of the range, are seen the peculiar sandstones and 
slates of a formation geologically Jar below the true coal 
measures, but which sometimes include a thin and delusive 
coal seam." 

The Sewell coal bed, of the Longdale Iron Co., at Sewell 
station of Ches. & Ohio Ry., is Y4Y' above the railway which 
is there 1000' ilbove tide level. This is a 4' seam of fine cok­
ing coal. The uper seam at these mines is 2,222' above 
tide., Weare indebted to superintendent John A. McGuffin 
for these facts. 

The Coke-burning locomotive of the Reading Ry. proves 
that continuous runs of 200 miles can be made with coke 
fuel without any farther attention than simply feeding the 
furnace. Its success is complete; and it demonstrates that 
all railways should use coke exclusively on their passenger 
trains. 

Spelter should be cast in round ingots 3 or 4 inches in di­
ameter, contends J. B. Sharp of Brimingham, Eng., as that 
form. is more convenient for remelting without loss, etc. 

http:17-$17.50
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The Position of the American Iron Trade. 
"The close intimacy which exists between the condition of 

the iron trade in America and that of the sister industry in 
this country is too well known to our readers to require 
demonstration at the present time. When the first of the 
~rea.t bur~t of enterprise in railway building began to mani­
fest 1tself III the autumn of IS79, and prosperous times com­
menced to dawn for the iron and steel manufacturers of the 
United States, it was not long before the ironmasters of 
Great Britain experienced an alteration in the disastrous 
state of trade which they had to contend with during the 
preceding years. Since the first signs of reaction on the 
other side of the Atlantic have been visible, the iron trade 
here has been in a depressed condition; and now, in both 
countries, reductions of wages, difficulties with the work­
men, and strikes and lock-outs are occuring. If, however, 
we omit the difficulties in the tinplate trade of South Wales 
in December last, there has been no stopage recently of any 
im portant company connected with the iron trade of this 
country; while, on the other hand, there has been more 
than one disaster in the iron industry of the States within the 
past few months. The movements in America have been 
more rapid and extreme than they have been here, and 
while English ironmasters did not enjoy such a degree of 
prosperity as was the lot of their American brethren during 
the years r879-82, neither have they yet to complain of such 
bad times as from all accounts have befallen the latter. The 
reason of this is doubtless that the market which the iron­
makers of the States com mand is virtually confined to their 
own country. We say virtually, because the United States 
are not without an export trade in iron, yet it is so small as 
to be of no account in comparison with the capabilities of 
the works and the volume of home consumption. When 
the country enters upon a period of prosperity, the whole 
energies of the works are taxed to supply the demand for 
iron; but when the "boom" subsides, there is no other out­
let for their manufactures to which makers can turn to find 
compensation for the falling-off in the home consumption. 
With this country it is different; the whole world is open to 
our manufacturers, except where hostile tariffs have raised 
artificial barriers against their products, and, when the 
wants of one country are satisfied for the time being, they 
have a dozen other channels through which to dispose of 
their production. 

The question will probably be asked whether the present 
depression in the American iron trade may not prove to be 
only a transient check. We are afraid, however, that it 
will be some time at least before things mend greatly over 
there. The "boom" was coincident with the marvelous ac­
tivity which for three years prevailed in railway building, 
and as that has slackened, so has the prosperity of the iron 
manufacturers vanished. The mileage of new railways' built 
in the States this year so far is much under last year's rate, 
and there is no appearance at present of any further rapid 
extension of the railway system of the country heing uflder­
taken. The achievements of the last three years have 
locked up a vast amount of capital in a form which in very 
many cases is quite unproductive just now, and may remain 
so for some time to come.' The extension of the railway 
system in the Western States has outstriped the develop­
ment of the country. It is necessary that a pause should be 
made to enable the country to catch up and to get in ad­
vance of the railways; and when that has been done, we 
may see a repetition of what has happened within the last 
three years. It must be remembered also that the growth 
of the iron trade of the United States has made rapid strides 
in the interval, and it may be questioned whether under the 
influence of the enormous demand experienced during the 
years 1879-S2 the powers of production have not been fore­

ed to a pitch far beyond the ordinary capabilities of the 
country to consume, notwithstanding the continual devel­
opment of them which is taking place through the rapid in­
crease of population. Another consideration which should 
not be forgoten is that, when speaking of the United States, 
we are talkmg about a country which is a continent in itself 
in the same manner as if it were of the size of Great Britain, 
or France, or Germany. It is clear, however, that the de­
velopment of the iron industries of such a country must be 
a very different matter, and must 'be surrounded by circum­
stances greatly varied from those to which we are accustom­
ed in this country. For instance, here the change occasion­
ed by the migration of 'trade would perhaps only effect a 
small and, comparatively speaking, unimportant liection of 
the industry; but a smilar movement in America would em­
brace the whole of the industries of a territory as large as 
England, and might paralyse for the time pretty well all the 
iron trade of the country. 

From accounts which reach us, such a movement as has 
just been indicated is impending at the moment in the Uni­
ted States. From one cause and another the manufacture of 
pig-iron in certain parts of Pennsylvania now costs more 
than the product will sell for. In Middle Pennsylvania it is 
stated that the cost of making a ton of pig-iron is from $IS 
to $1.9.50; in Western Pennsylvania the cost is $17 to $IS; 
and III some parts of the eastern portion of the same state it 
rises to as much as $20. But the price it fetches in the open 
market is under $17 per ton. While the supply of coal is 
abundant, iron ore is found only at a few of the points where 
the works are situate, and a large proportion of the ore used 
is brought from Lake Superior, or else imported. But with 
the opening up of the country by the development of the 
railway system, the concentration of the iron manu£1.cture 
within a limited area is becoming less and less possible, and 
at the same time the markets are bein~ brought within reach 
of the regions from which they have hitherto been inacces­
sible. The slackening of the demand for iron in the States 
tends to ripen the time for such a change as is looming in 
the near future. When the change does come, the 
migration will, as appearances point at present, be made in 
the direction of the south-west regions of Vir~inia, There, 
it is asserted coal and iron ore abound in such favorable juxta­
position as will enable pig-iron to be manufactured for a very 
much less cost than in Pennsylvania. Even with the draw­
back of having to bring coal and coke from the latter state, 
iron can at present be made in Virginia at a cost of from $11 

!o $~3 per ton; but it w~ll not be very long before' Virginia 
1S ab,e to supply a suffiCIency of excellent fuel from within 
its own borders. 

Bearing all these considerations in mind, a statement as 
to the condition of the furnaces of the United States which 
has been drawn up by the "Bulletin" of the American Iron 
and Steel Association has particular significance. From this 
statement it would appear that between January I and June 
I of this year no less than sixty- six furnaces were blown out, 
and there were twenty-seven more which were to be blown 
out shortly. This statement shows that, while some of the 
rumors which have been in circulation were extravaO"ant the 
situation is quite bad enough. Accordino ' to the report~ re­
ceived by the'Bulletin' from its correspo~dents, in some in­
stances charcoal furnaces were kept runing merely in order 
to ':1se up the sto~k of fuel, but 110 fresh wooel was being cut; 
wh1le, on the other hand, a more cheerful view of the posi­
tion was taken by some persons who believed that stocks 
were being allowed to run too Jow, and that sooner or later 
consumers woulel awake and find themselves confronted 
with a scarcity of pi,g-iron. However that may be, we have 
t~e .ract to d~al \'::Ith that, out of 688 furnaces completed 
withm the Umted States onJune I, only 351 were' in blast, 
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or little more than SO per cent; while on January lover 60 
per cent of the furnaces then built were in operation. So 
far as Pennsylvania itself is concerned, although the propor­
tion of furnaces in blast on June I is larger than for the 
whole of the United States, yet the decline in the number 
since the begining of the year is almost the same as for the 
entire country. The following table will preserve for future 
reference the exact figures so far as the whole of the States 
is concerned : ­

I In HI.". Ou' of Bl""-j'l"O'" Furnace'. 

___~uel .us~_I.J:t~. ~ Ju~e ~ Jl1n.:.!/une 1 J:tn~~i June ~ 
AnthraClte ......... 1 1bl IH7 61: 86 22); 22:J 

Bituminous ....... 1 127 IOU R:J! 10.1 210 i 214 

charco:tl. .......... ·I~ ~~ ~l~- 2·j~I~_ 


Total..: .. .... 417 3.jl 270! 3:J7 687 j _6.8_8___ 

Editorial in "Iron" of London, Eng., of Aug. 3, I883. 

Personals. 

Prof. 1. C White ofW. Va. University has been en(yarred 
for some time in making explorations and giving ad~ic~ in 
reference to sinking natural gas-wells near Pittsburg, Pa. ; 
he has now resumed his work on the 2nd Geol. Survey of 
Pa., with headquarters at Huntingdon. 

Mr. Richard H. Sanders of Philadelphia, one of the 
geological corps of the 2nd Geol. survey of Pa., has recent­
ly spent some time on the coal lands of the Bluestone-Flat 
top Coal Co., Mercer county, W. Va., for the purpose of re­
porting on them for a syndic of Philadelphia, Pa., and Lon­
don, Eng., gentlemen proposing to purchase the great coal 
property-some 50,000 acres-belonging to that company. 
Capt. I. A. Welch showed him these lands and the coal 
beds that he had proved on them. We understand that the 
examination was everyway satisfactory, fully confirming 
previous reports. Mr. Sanders has prepared and sent in a 
full report of his explorations. 

The Ohio Central RR. has been an object of much interest 
to us ever since it entered West Virginia, by constructing 
a railway up the Great K 1.nawha river from its mouth to 
Charleston and engaging in the building of a steel bridge 
across the Ohio at Kanawha-mouth, promising by these 
movements and the extension of its lines into' that state (and 
even into Virginia) to become a very important factor in its 
development, especially in giving direct access to the north­
west, to the great cities of the Lakes, for our coals, cokes, 
and lumber of unsurpassed exce1ence. 

We see, by our exchanges, that this railway has now a 
regular daily passenger, mail, and express service between 
Charleston and Point Pleasant, leaving the former at 7 a. m. 
(Columbus time, 25" slower than Washington) and reaching 
the latter at I I a. m. ; then leaving Point Pleasant at 3:30 p 
m., and reaching Charleston at 6:30 p. m. ; except on Sun­
day when the train leaves Charleston at 8 a. m. and Point 
Pleasant 5 p. m. I t charges but a single fare for the round 
trip from Charleston to Point Pleaaant if made the same 
day.-Mr. J. A. Jeffards is the Charleston, W. Va., agent of 
this railway. 

The steel railway bridge of this Co. across the Ohio is ap­
proaching completion, and it is reported that about this time 
the trains of that road in Ohio will run to the western end of 
this bridge, connecting it with the thriving city of Toledo on 
Lake Erie. I 

The most interesting current item concerning the Ohio 
Central remains to be told. We see in a Charleston paper 
a notice to its stockholders to meet on the 12th of Sept. to 
act upon a lease that has been made to the Chesapeake & 
Ohio Railway of the bridge across the Ohio at Point Pleas­

ant and of the portion of the railway of this Co. between 
Point Pleasant and Charleston. This is the outcome of the 
following statement in President C. P. Huntington's annual 
report for 1883 :-"The Ohio Central Railroad Company 
have extended their lines to the Ohio river, opposite the 
mouth of the Kanawha, and have constructed a branch from 
the mouth of the Kanawha to Charleston, W. Va., where 
connection can be readily made with our road. They are 
building a bridge across the Ohio river to connect their line 
in Ohio with their Charleston branch. It is believed that a 
traffic agreement may be entered into between the two com­
panies which will prove rJ1utually advantageous." 

This lease, which of course will be ratified, is a matter of 
great importance to the Chesapeake & Ohio and to the Vir­
ginias. It means a speedy completion of the Kanawha val­
1ey road from Charleston up to at or near Kanawha FaUs, 
where the Kanawha can be cheaply and quickly bridged to 
the line of the Chesapeake & Ohio, 'thus giving that rail­
way easy and direct communication with Cleveland, Toledo, 
Chicago, Cincinnati, St. Louis, and all the great northwest, 
without the lengthy detour and troublesome transfers of its 
present connections for the cities named by way of Ashland 
and Winchester, Ky. It will give it, within a year if it so 
wills, a clear and solid track by the most direct routes pos­
sible from Newport News, from the finest commercial harbor 
on the Atlantic border of the United States, to all the great 
business centres of the West. F or these states, especially 
for West Virginia, it will open the way to many of the very 
best of markets for its superior coals and cokes, creating 
a constant demand for these fuels that will speedily enhance 
the value of its coal lands and quadruple its production of 
coal in a very short time.-Among the many grand move­
ments ofthe Chesapeake & Ohio to make it the great trans­
continental railway of the United States, none of more im­
portance has been made than the one now ab:>ut to be con­
summated. 

Coal and Grain at Newport News.-A correspondent of 
the New York "Commercial Bulletin" writes, under recent 
date, that from statistics it is found that the coal busi­
ness takes the lead. In this respect the Chesapeake & Ohio 
successfully competes with the Pennsylvania and Baltimore 
& Ohio roads. The West Virginia mines, none of which are 
under water level, produce a coal excelent for steam-making, 
and much sought after by the steamers entering- this port. 
No less than 30,000 tons a month have been shiped from 
here since 1st June of last year. Up to this month 365 
steamers and about 280 schooners and other craft have cual­
ed at the company's docks, steamers taking from 500 to 700 
tons, on an average, for their own consumption; the schoon­
ers carrying it as cargo to Boston, Providence and New York. 

When asked why they can export coal, the company in­
formed me that as no pit shafts were required, and as labor 
in West Virginia was cheaper, Boston, New York and other 
places could not get it at such a profitable rate. Grain was 
loaded for the first time here in July, 1882, the vessel going 
to Cork for orders. One also sailed for Trieste about the 

. same time time. The steamer" Roland" carried as much as 
80,000 bushel.;, sent to 'Europe from Peoria, Ill. In July and 
August, 1882, no less than 900,000 bushels were exported 
f. om here to Europe, the business becoming so heavy that 
it seriously menaced the company's other trad~, and, pending 
the building of the huge elevator here, had to be partially 
abandoned, the facilities for handling such large quantities 
being inadeq uate 

Richmond, Va., says "The Dispatch," has 675 manufactur­
ing establishments employing a capital of over $11,300,000. 
These in 1881 made sales of products to near $34,000,000. 
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No. V. Geology of the Ohio river_ from the moutlt of 
Pipe creek to Martinsville 

Just below the locality of Sec. 4, (the mouth of Pipe creek) 
the Ohio river veers abruptly around to the south, turning 
through an arc of 100°, and fiows even 10°-15° east of south 
for about four miles. As a result the rocks pitch rapidly 
under the river, and carry the Pittsburg coal farther and 
farther from the surface, which it had so closely approached 
at the elbow in the river near Pipe creek. 

Hog run puts into the Ohio from the W. Va. side about 
one-half mile above the mouth of Captina creek, and four 
miles and a half below Pipe creek. The hills rise almpst 
vertically from the river just above the mouth of Hog run, 
and expose the following section (5) in descending from their 
tops: 

No. XVI, or Permian Beds. 
1. Concealed from hill top ..........................75'1 

2. Red shale ...•.•..••.•...•••..•....••••..•• .••.•..10' 
3. Concealed ........................................15' 

4. Sandstone. massive ..............................15' 

5. Concealed and shales.. ............ . .............25' I 

6. Limestone, interstratified with shales .•.•........ 20' ~ 285' 

7. Sandy shales and flagy sandstone .................25' I 

8. Goal blossom. 'Vashington ......................... 5' I 

9. Concealed llaggy sandstone and shales ............75' , 


10. 	Massive sandstone, 'Vaynesburg ...........•...... 20' J 

'No. XV,'or Uper Coal Measures. 


11. Concealed. flagy sandstone and sandy shales ......70' 1 
12. Sandstone, flagy... ... ........................... 8' I 

13. Shales with some red below centre. . . .. . . . . ..... 10 
14. I ..irnestone ....................................10' I 


15. Concealed .............................. " ....... 80' t252' 

16. ('oal, Se\vickley.................................. 4' I 

17. Concealed to low water in Ohio river .... , ........ 15' 

18. Probable depth to Pittsburg coal . ....•............5.5' J 


Total ................... ; ............537' 


As will be observed from this section, the Pittsbu.rg coal 
underlies the bed of the Ohio at the mouth of Hog run at 
a depth somewhere between 50 and 60 feet, since No 8 is 
unquestionably the coal that we have identified with the 
Washington, and which in the previous section (4) at Pipe 
creek, and the one in Chapline hill (2) Wheeling, is found 
at an elevation of 360 feet above the Pittsburg bed. Above 
this same coal (Washington) at a height of 95'-100' is also 
found a bed of red shale which being the first one of any 
prominence makes quite a conspicuous landmark in the sec­
tions at Grave creek and Pipe creek. It occurs here in 
the Hog run section at 100' above No.8, and of course 
proves that bed to be the Washington coal. 

The WaYllesbuY..![ coal was not seen at this locality, since 
it is very probably concealed near the top of No. 11. 

No. 10 seems to represent the WaynesburJ[ sandstone 
which is here very massive and crops out in a bold cliff along 
the. hills for several miles below this point. 

Captina creek puts into the river from the Ohio side a 
short distance below the mouth of Hog run, and as its course 
is toward the south-east, the Pittsburg coal soon rises above 
its bed in passing from the mouth of that stream northwest­
ward up the same. Along Captina creek this coal has long 
been mined in southern Belmont county, Ohio, for local sup­
ply, and is a very valuable bed, averaging 5' ·6' of good mer­
chantable coal. 

. 
From the mouth of Captina creek, the course of the Ohio 

river is about S. IS° W, to Clarington, Monroe county, 0., 
at the mouth of Sunfish creek, 16 miles below Moundsville 
or 28 from Wheeling. In this direction the r.ocks continue 
diping gently below the Ohio as we pass southward from 
Captina creek, so that when the mouth of Sunfish creek, or 
Clarington is reached the horizon of the Pittsburg coal has 
passed far below water level, as the following section (6) 
taken in descending the steep river bluff just above Claring­
ton, will show: 

1. Concealed from top of knob near Mrs. Gottbart's......20' 
2. Sandstone, rather massive, brown ....•................. 8' 

3. Concealed............................................. 22' 

4. Red shale . ..••........•..........•••....•.. " ......• •.. 5' 

5. Concealed, with 2' of sandstone at base ................. 10' 

6. Red shale . •.•.••..............•.•••...•••.....•........10' 

7. Sandstone, massive, grayish brown ....................15' 

8. Red shale, containing iron ore nodules ................ 5' 

9. Brown, sandy shales and shaly sandstone .... ".........25' 


10. Red shale, marly, with limestone nodules in centre....15' 
11. Sandstone, massive, makes cliff ........................20' 

12. Concealed.............................................25' 

13. Red shale, 	with limestone nodules near centre .........10' 

14. Yellowish, sandy shale. ... ................. ..... .. ... 5' 

15. Sandstone, massive and flagy ...........................10' 

16. Shaly sandstone, sandy shales and concealed ...........35' 

17. Goal, reported. . . . . . . . . . .. . . . . . . . .. . . . . . .. ............. 3' 

18. Concealed and sandy shales ...........................30' 

19. Sandstone, quite massive. ... ., ....................35' 

20. Coal, nVashington '() reported ......................... 3' 

21. Sandy shales and concealed ............................ 25' 

22. Sandstone. rather massive .............................. 8' 

23. Ooncealed. and sandy shales ..........................25' 

24. Concealed ..... , ......................................40' 

25. Goal, slaty at top C\Vaynesbllrg?) ...................... 4' 

26. Concealed to low water in Ohio river................... 75' 


Total ...................................... 488' 
This section has given me some trouble, since no interme­

diate ones were taken (owing to night coming on) between 
Clarington and Captina creek, 7 n1iles above. At first I 
was inclined to identify No 17 with the f;Vashington coal of 
the previous Ohio river s~ctions, but then it seemed improb­
able that the interval between it and the next lower coal 
should have decreased more than 50' within 7 miles, and 
then, the interval from it up to the first red bed is only half 
that found in the former and other sections Then, to in­
crease the doubt, the interval between coals 20 and 25 is 
nearly 100' ,or the same as that found separating the Wash­
ington and Waynesburg beds at Whee1i~1g, Moundsville and 
Pipe creek (Secs. 2, 3. and 4). Added to this is the fact that 
a shaft begining 25' below No. 25 was sunk to a depth of 
190', just above Clarington, but found no 'Pitisbuy"![ coal. 
Hence, taking all the facts into consideration, it. seems the 
most reasonable to identify coal No. 2S with the bed 
(Waynesburg) which at Wheeling, -G,rave creek and Pipe 
creek comes 24.6'-250' above the Pittsburg bed, and is there, 
as here, 4' thick, and somewhat slaty. This determination 
would place the horizon of the .Pittsburg coaI16s'-J7S' be­
low the level of the Ohio river at Clarington. 

The attempted shaft to the Pittsburg coal at Clarington 
was beg-un in 1877, by Mr. Wm. Bailey,with the expectation 
of finding the coal at about 100' from the top of the shaft. ­
But not finding the coal at- tlie expected depth, Mr. Bailey 
kept on going deeper until all' his funds and credit were ex­
hausted, living upon the scantiest fare in order to economize 
his resources ; but the unlooked for depth was against him, 
and he was compelled to desist, for lack of means, at a depth 

http:Pittsbu.rg
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of 190', only 25'-30' above the horizon of the coal, according 
to my 	identifications. The cost of the shaft was about 
'$25,000, and it is now partly refilled with rubbish,but could be 
cleaned out arid finished to the coal at a cost of$2,000-'$3,000. 
Before this expenditure is incured, however, a hole should 
first be drilled to be certain that the coal is not absent, since 
the Pittsburg coal disappears farther down the Ohio river, 
and may be missing at Clarington. This would certainly be 
true if I have made a mistake in identifying No. 25 with the 
Waynesburgcoal, or if, in.other words, No. 20 of the section 

is the coal that belongs 240' -250' above the Pittsburg bed, 
for then the shaft has already penetrated 60'-70' below the 
horizon of the Pittsburg coal. For the reasons given, nev­
ertheless, I have much confidence that the conclusion plac­
ing the Pittsburg coal at 165'- I 75' below the coal of the Ohio 
at Clarington is the correct one, and this is strengthened 
from the report given me that the shaft stopped in limestone 
which had been the prevailing rock for many feet. Since 
there are no limestones in the Barrens under the Pittsburg 
coal, it would seem certain the horizon of the latter bed haa 
not been passed at the bottom of the shaft. 

Only one bed of coal (Sewickley) 12"-15" thick, is report­
ed as passed through. 
. The 	 rVaynesburg coal, No. 25, is not now mined, though 

a few years ago several thousand bushels were taken from a 
bank within the village limits, and sold for local supply. It 
is somewhat slaty, however, and could not compete with the 
purer coals shiped from Pittsburg and other points. 

The openings in Nos. 20 and 17 had both fallen shut, so 
that neither of these beds could be seen; the coals are re­
ported, however, to have a thickness of about 3' each, in­
cluding parting slates. Also No. 20 is said to be remarka­
bly pure and free from sulphur, being especially prized by 
the smiths who formerly carried it down over the steep cliffs 

'in baskets when they wished to do extra fine work. 
Just above the mouth of Sunfish creek, and on the west 

bank of that stream, just below Clarington, the following 
section (7) was obtained in descending a steep hill: 

1. Red shale with limestone nodules near centre ..........10' 

2. Concealed and sandy shales. . . . . . . ....•............... 60' 

3. Concealed and massive sandstone .................... ' .. 40' 

4. Coal blossom, "\Vashington: .. ; .......................... 5' 

5. Sandy shale and flagy sandstone ...................... .40' 

6. Bituminous slate. fissile ............................... 2' 

7. 	 Flagy sandstone and sandy shah's ...•................. 60' 


(slaty coal ................ ..0' 6"1 

I coal, good .................2' 0" J3'6"
S 0 1 	Wi b. oa, aynes urg ~ slaty coal and shale .. .. ~ ... 0' 8"
l coal ........................0' 4" 

~. Yellowish brown sandy shales ..........................17' 
10. Dark blue shale, blackish at base ....................... 5' 

11. Sandy shales ......•...•...............•................. 5' 

12. Limestone. gray ........••...........•.................. 3' 

13. 	Concealed to low water in Ohio river at mouth of 

Sunfish creek. . • .. . . •• • . . . .. .. . . . . .. .. . .. . ....•.....40' 

No.8 of this section is identical with No. 25 of the previ. 
ous one above Clarington, and NO.4 is identical with No. 20 
of the same. No. 17 of the Clarington section (6) was not 
seen in this one, its horizon being concealed in No.2. I t is 
a coal, however, that has made its appearance in the section 
between Pipe creek and Clarington, at about the right dis­
tance above the Washington bed for "Washington (a)" coal 
of Stevenson, in Greene and Washington counties, Pa., 
though, of course, there is a possibility of its being identical 
with the rVashington bed, the interval between it and the 
Waynesburg coal having thickened by 50' between Pipe 
creek and Clarington. Its position here would come about 
425' above the Pittsburg bed. 

Proctor creek puts into the Ohio from West Va., just 
south from the Marshall-Wetzel county line, and about 5 
miles south from Clarington. The following section (8) was 
constructed in descending from the summit of a high knob 
to the Ohio river at the mouth of Proctor creek: 

1. Conce~tled, from top of knob ..............................25' 

2. Red shale .•.•...•.•••.•..•.. •..•..•............•....... 5' 

3. Sandstone and concealed ...............................25' 

4. Red shale. • •• •.•••.....•.•.....••..... ......•.... .•.. 5' 
5. Concealed.................. . .......•.•.....•..........90' 

6. 	Red shale containing layer of good limestone at least 

l' thick ..........................................10' 
7. (Joncealed... .......•.. ........... ...... . ............70' 

8. Flagy sandstone, and conc~alf'd ......................... 35' 

9. 	 Very massive sandstone, yellowish gray. rather mica­

ceous (Uper Proctor) ...... ......................30' 
10. 	Concealed.... .•.••.. ................... ...........•.. 5' 

11. Deep red shale ...••...•.••.. ...••.........••...•.•.....10' 

12. Sandstone, and sandy shales weathering redish.... . ...50' 
13. Concealed....................... ....•• . ..••............ 50' 

14. Coal. Washington. { coaly ~hale................... .4;} 8'


coal, rather pure .............. 4 

15. Concealed................... . ................. ~ .. . ... 25' 

16. Sandstone, rather massive. . . .. •. . .. . .................. 1'5' 

17. Concealed ......•.......................................10' 

18. Coal blossom, thin ..................................... . 

19. Concealed..•...........•...............................10' 

20. Sandstone, massive, (Lower Proctor) ...••....... ! •••••.10' 

21. Sandy shales. . . .• •. . . . . . . .• . . . . . .. . ..............•.....15' 

22. Limestone, hard, bluish gray ........................... 2' 

23. Shales, gray and blue ...................................13' 

24. Coal, 	impure.••......•......................••...•.•..0'6" 

25. Concealell,with a coal near base reported 3' thick ........30' 

26. Massive sandstone ...•...........••....................15' 

27. Sandy shale, bluish ...................................10' 

28. Blue alld red shrlles........... .•.... . ......••....••.... 5' 

29. Limestone intf'rstrat.ified with shales ..................... 15' 

30. 	Concf:'aled to level of Ohio river, low water at. the 

mouth of Proctor creek...........................25' 

The coal reported 3' thick near the base of No. 25 . must 
represent the Washington bed, or the one that was mined 
75' above the river level at Clarington, since No. 29 in the 
limestone series was seen at Clarington, begining 25' 
below that coal. On this basis the depth of the Pittsburg 
coal below low water in the Ohio at the mouth of Proctor 
creek would be about 175', or <,llmost exactly the same depth 
as at Clarington, thus showing that the rocks are horizontal 
between the two points in a north and south line. 

The coal No. 14 is possibly the Washington bed with the 
interval between it and the Waynesburg, near the base of 
No. 23, thickened up to 125' instead of 100' as at Wheeling, 
Grave creek, and elsewhere along the Ohio river. The b2d 
(No. 14) has been opened at this locality and the lower half 
is said to be quite good, but the uper portion is slaty and 
worthless. 

Coals 18 and 24 are mere streaks, and seem to come at 
the horizon of the Waynesburg "A" and "B" coals of Ste­
venson. 

From this locality I have named Nos. 9 and 20, respect­
ively, the Uper and Lower Proctor sandstolles, since the 
beds in question were found to be quite persistent along the 
Ohio river below the mouth of Proctor creek for a long dis­
tance, making prominent cliff in the river bluffs and prov­
ing conspicuous features in the general topography. 

A third massive sandstone is often found nearly midway 
between the two sandstones above designated, and there it 
has been termed the Middle Proctor sandstone. 
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The Uper Proctor bed, NO.9, is the most persistent and 

massive one of the three sandstones, and seems to occur at 
such widely distant points as to well merit a distinct name. 
It makes the great cliffs at "Walker Rocks," above the cel­
ebrated McGugan gas well in Washington county, Pa., as 
well as many other isolated "Rock cities" in Hickory and 
other townships of that county. It is the great cliff rock 
along the Little Kanaw ha ·river in the vicinity of Elizabeth 
and for many miles below, from which the principal supply 
of building stone is obtained on that stream. And from 
Elizabeth, in Wirt county, I have followed it both north-"east, 
and south-west, for nearly 100 miles, to the Great Kanawha 
on the one hand, and the Pennsylvania line on the other, its 
bold, projecting cliffs and broad "benches" rendering its 
tracing from hill to hill quite easy, and proving at the same 
time a most valuable guide or key-rock to the geologist. ­
It has largely affected the topography of all the counties in 
West Va. in which the Permo-Carboniferous beds are well 
developed, by its power to resist erosion, having given rise 
to a majority of those narrow, "hog-back" ridges so fre­
quently found in Wetzel, Tyler, Ritchie, Wirt, Roane, Jack­
son, and other counties of West Virginia adjoining these. Its 
economical importance is also very great, since it is nearly 
always an excerent building stone, dressing easily, and re­
sisting atmospheric decay much better than any other Per­
mian sandstones, which, as a rule, disintegrate with mark­
ed rapidity before the co:nbined attacks of heat, frost, and 
the chemical agencies in the atmosphere. The rock is rath­
er coarse in grain, slightly feldspathic, of a yellowish-brown, 
or gray color, and usually contains many scales of mica. 

About two miles below the mouth of Proctor creek, the 
following section (9) was taken in descending a steep hill on 
the Ohio side of the river: 

1. Very massive sandstone, Uper Proctor. . • ••• . . • .•• . •••35' 
2. Concealed.................... . ......................20' 

3. Red shale with limestone nodules in middle .............10' 

4. Sandstone.............................................10' 

5. Concealed and sandy shales: ............................65' 

6. Sandstone, massive ....•...............................15' 

7. 	Shales and concealed.................................. 10' 


coal, impure, slaty ..........2' } 

8. Coal, Washington 	 shale. dark, hard ........... 0 1" 4'
{ coal, verypnre..............1'11" 

9. Flagy sandstone and concpaled ........................60' 


10. Massive sandstone, Lower Proctor .....•.•.•..........• .40' 

11. Limestone, Jight gray .................................. 5' 

11. Coal, reported .......................................... 2' 

12. Concealed and shales with some impure.limestone ......50' 
13. 	Concealed to low water in Ohio river.......•..........•50' 

The Uper Proctor sandstone makes a bold escarpment 
along the Ohio hills at this locality,and the talus from its 
cliffs is scattered over the slopes below. 

The Washington coal, No.8, has been opened and mined 
to a small extent by J. W. Litman, from whom the structure -' 
noted above was obtained by student Johnson. The lower 
portion of this coal is reported by Mr. Litman as almost 
perfectly pure, and free from sulphur, bringing 2 cents per 
bushel more for smithing purposes than any other coal in 
the river market. This agrees quite well with the charac­
ter of the Washington coal in Marion and Monongalia coun­
ties where the lower bench of this bed is remarkably pure, 
but the uper is always slaty and worthless. 

The Lower Proctor sandstonf, No. 10, has here assumed 
quite massive proportions, and juts out of the hill in a great 
cliff which weathers so easily that the rock is honey-combed 
with cavities. 

The Limestone No. II, is light gray, rather pure and 
identical with the 2' bed, No. 22, of the previous section. 

A coal, slaty and otherwise impure, is reported directly 
beneath the limestone. 

The Pittsburg coal, if present, would come about the 
same depth below the Ohio at this point as at Clarington, 
and Proctor, viz: 175-200 feet. 

Fishing creek puts into the Ohio from the West Va. side 
at the town of New Martinsville,s miles below the locality 
of the last section, and 40 miles below Wheeling by the river 
channel meanderings. . 

About one mile up this stream, and the same distance 
southeast from New Martinsville, a steep and rugged hill 
rises abruptly from the right bank of the creek to an eleva­
tion of nearly 600' above the same, and in descending from 
the summit of this lofty knob the following interesting sec­
tion (10) was obtained: 

1. Red shale on top of knob. . . . . . . .. . .. .......... ........ 5' 

2. Concea.led........••.....•............................... 45' 

3. Red shale . •••••....•...•..........•.................•... 2' 

4. 	 Limestone, X of Stevenson's, Greene and \Vashingtoll 

Co. series, fOSSiliferous, pure, in several layers sep­
arated by shales ....................................10' 

5. Red, 111a1'ly shale......... . . . . . . . .. .... .......•.. ..•.. 5' 

6. Concealed, with sandstone visible at top ...............30' 

7. Red shale ..••.•........••....••.•••.•...... .•......•.... 5' 

8. SandRtone, sandy shales and conceall'd ..................30' 

9. Red shale .••...•••...••....•• ...........•.•..•.••..••...10' 


10. Sandstone. massive ....................................10' 

11. COllcealed........................................•.....35' 

12. Red shale. • • • . • • • . • • .. • . • . . . • . • • • . • •• .•••••...•.•• .•••. 5' 
13. Concealed..............................................25' 

14. Samlstone, brown, massive .............................10' 

15. Sandy shales ............................. " .....•.......23' 

16. Red shale. • . •. . . ••• ....•...••...•...•.......• . ..•..... 2' 

17. Sandstone .....................•........................25' 

18. Deep red shale . .............•...•..•.•............ 5'
I • • ••• 

19. Sandstone and sandy shales ............................. 25' 

20. Concealed and sandy shales .............................20' 

21. 	Red and marly shales with small 'scattered limestone 

nodules ....•....................................... 5' 
22. Sandy shales. . . . .. ... . ................................15' 

23. Sandstone, massive ....................................20' 

24. Sandy shales. . . . • •. . . . . . . . . . .. . ........................ 15' 

25. Red shale.g with small, lime-stone hodn1e~ .............. l)' 


26. Gray, sandy shale ............... : ............... " ..... 2' 

27. Sandstone, shaly and massive ................ '.........30' 

28. Sa.ndy shales. . . . . . . . . . . . .. ............. ...... ........ 3' 

29. Limestone, impure......................... , ........... 2' 

30. Sandy shales ..........................................20' 

31. .coal, Washington, 	upper half slaty...................... 4' 

32. Sandy shales .......................................... 5' 

33. Massive sandstone, Lower Proctor .••..••....• .•.•.•.••. 35' 
34. Concealpd and sandy shales ..•..........................25' 

35. 	Concealed to low water in Ohio river at month of Fish­

ingcreek.......................................... 45' 

Total. ........•....•.......................558' 
This entire section belongs to the Perm.ian or Perm.o­

carboniferous series, and is an admirable illustration of the 
general composition of those beds after passing above the 
horizon of the Washington coal, viz: a monotonous suc­
cession of red shales, and soft, micaceous, brown sandstones, 
and sandy shales, interstratified with which not a vestige of 
the small coal beds which are such a prominent feature in the 
lower 600' of Permian rocks in Monongalia, Marion, and 
M arshaII counties, is to be seen, unless two or three faint 
traces of fireclay may be considered as representing the 
Jolley town, Dlmkard, and Nineveh coals of those counties. 
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·.One I1!ember of the Permia~l s~ries, however, appears in 
thIS sectIOn as a marked exceptIon to the changing charac­
ter of so many of the beds, viz: Limestone X of Steven­
son's series, or NO.4 of the·section. It seems to spread in 
an unbroken (except by erosion) bed from Washington 
county, Pa., south-westward through West Va., nearly to the 
Great Kanawha river, for I have found it caping the sum­
mits of the ridges near the western line of Jackson coun­
ty, and never absent at its proper horizon from there north­
eastward to the Pennsylvania line. It seems to mark the 
basin of a great, inland sea, which in Permian times cover­
ed south-western Pennsylvania and a large portion of West 
Va., the larger diameter of which was rudely parallel to the 
Ohio river of the present. 

The limestone is bluish gray, breaks with a sharp, clean 
fracture and is quite pure. It is filled with minute fossils 
of which a univalve somewhat resembling Spirorbis carbo~ 

. narius, Dawson, but different from it, is the most ahundant. 
Along with this are other small shells that are seemingly bi­
valve crustaceans, allied to Cypris and Estheria. No marine 
forms were seen, and the great inland sea in which this lime­
stone accumulated, was evidently fresh water, or but slight­
ly brackish. 

This Jimestone, from its wide distribution above water lev­
el in West Va.. is of great economical importance to the 
farming- and agricultural interests, and yet it has been al­
most entirely neglected by those most interested. The sug­
gestive fact that wheatthrives with unexampled luxuriance 
on its outcrop and often for many rods below the same, 
seems to have given the farmer no hint that this lime could 
be used to great advantage over all his land, thereby in­
creasing his wheat and other crops at least two-fold. There 
are probably not 20 farmers in West Va. that make any use 
whatever of this limestone on their land, and yet at least 
that many thousand of them have access to it, and could 
greatly profit by burning and scattering this valuable fertil­
izer over their lands, especially those intended for wheat. 
Luckily its position, so high up in the series of rocks, brings 
it far up near the tops of the ridges and knobs over a very 
wide extent of country,(and hence is often called "ridge lime- j 

stone" by the farmers,) and thus by the natural means of solu­
tion and erosion it has fertilized large areas near the summits 
of broad, level-toped hills which it has been the agent in 
producing, and also a wide band of th~ slopes below, into 
which it has been carried by solution. Of this happy chance 
the farmer has long reaped the benefit. and thus this lime­
stone has not been entirel y wasted, though it has been 
through no good management of the agriculturists in these 
counties. 

This limestone is a most valuable key-rock to the geology 
of the several counties of West Va. in which it is found, 
coming as it does 400' above the Washington coal, and 750' 
-800' above the Pittsburg bed. Its position in Greene and 
Washington counties, Pa., is only 400' below the highest of 
the Permian beds found there by Prof. Stevenson and my· 
self in our survey of those counties in 1875 

'The Washington coal, No 31, has been mined to a small 
extent along Fishing creek for local supply, but the uper 
half is quite slaty and worthless. The section shows that 
this coal has sunk to 100' nearer river level than it was in the 
last section,s miles above New Martinsville. This rapid 
fall of the rocks is due to the fact that the Ohio river flows 

~ 15°-20° east of south from the locality of that section to the 
mouth of Fishing creek. Of course this dip carries the 
Pittsburg coal horizon down deeper to the same extent, and 
hence, if that coal be present in the series at New Martins­
ville, it would be found at a depth of 25°'-300' below the 
bed of the Ohio river. 

This depth is rather too great to warrant the expense of 

sha(ting at prese!1t, and New Martinsville should try the ex­
perIment of bOrIng for natural gas of which, with little doubt, 
a most abundant supply could be obtained. The depth to 
the first gas bearing beds,would not be more than 1200 feet, 
but to reach the Wellsburg gas bearing sand at New Mar­
tinsvilIf" the drill would have to penetrate the rocks to a 
depth of 1900'-1950 feet. 

(To be continued.) 

Section of the New River Coal series, No XII, 
at Sewell station on the C. & O. Ry. 

Written for The Virginias by I. C. White. 

Owing to the interference of rainy weather during our re­
cent class excursion through the Kanawha valley, only a lim­
ited time could be given to the study of the New River coals. 
The one section measured, however, proved so important that 
its early publication is desirable, since it seems to show that 
the Quinnimont coal seam, or at least one coming near its 
place in the series, is persIstent down the New river. as far 
as Sewell (19 miles by river from Quinnimont), and hence 
may reasonably be expected to occur much farther north­
ward, possibly until its horizon sinks below the bed of New 
river. Should this inference prove true, the measurements 
about to be given will be of value in exploring for the 
Qzdnnimo1lt seam, where its horizon is covered up under a 
great thickness of talus and other trash, as it must be where 
the line of outcrop approaches nearer the level of New river 
northward from Sewell. 

The following section was obtained in· descending along 
the "incline" of the Longdale Coal Co., just above Sewell 
station: 

1. 	Coal, the one mined along N ~w river from Sew­

ell to Hawk's Nest, usnally known as the 

"Nuttallburg seam"................ 2'-5'
0 ••••• 

2. Concealed........ ... .....•....... . .•........... 85' 1 

3. Sandstone, massive ...............................40' ~ 335' 

4. Concealed, sandstone and shales ................210' J 

5. Coal, Quinnimont.... . ............ 0.' .......2' 6/1 

6. Fireclay, impure ....••..............• 5' 1
0 ••••••• •••• 

7. Shales and sandy beds ..•........................ 65' 

8. Black slate . .••..•.....•..........•••...•...••... 2' 

9. Shales..........................................15' ~ 642' 


10. Sandstone, massive, gray .........................25' I 

11. Sal1(l~tone, samly shal:-~ and concealed. . . . . . . . .. 200: j
12. MaSSIVE> sandstone, vIsIble ........... 0 •••. ···0 ... 15 

13. Concealed, sandy shales and sandstone ........ 0.250' 

14. Concealed to level of New river.................. 65' 


Total .....•..............•. 0.0 •• 0 •••.•••982' 
The coal, NO.5, which is identified in the above section 

with the Quimzimont bed, has been strangely overlooked by 
the Sewell Co., since its outcrop is plainly visible in the cut 
along their incline to the uper or Mdtallburg seam. It is 
also ofworkable thickness and as good coal as the one min­
ed, ifnot better, judged by the aspect of its blossom. 

No. 5 is the coal which is mined at Fire Creek, above 
Sewell, and it is also soon to be mined at another locality 
near Sewell. . 

That this bed is identical with the Quimzimont seam ap­
pears evident from the following considerations: 

The top of No. XI, or the Mauch Chunk shales, must be 
near the base of the above section, or the bed of New river, 
since the Nutlallburg coal, No. I, comes not less than 300 
feet below the top of No. XII, and this added to the 982 feet 
of the section would give 1285' for the thickness of XII at 
Nuttallburg, which is as thick as anyone has yet claimed 
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for this series on New rifer. (Prof. Fontaine makes 
it 1200'). 

The relation of the Quinnimont coal to the base of No. 
XII is shown by the following section, which I took there 
last year in company with the University class of 1882 : 

1. 	Dark sla.te and shales ••••• 0 ••••• 0 0] 0'0 •••••••••••••• 0 

2. Coal, Quinnimont ....... ....... 0 ..............2'-4t' 

3. Concealed with a coal reported at 60' below 1 

Qninnimont bed.................... 260'0 ..... 

4. 	Sa11l1stone, massive.. 25'0 ........................... 


5. Concealed............ . ............ 	 620'
0 •••••••••••••60' J 
6. 	Sandston~, massive ....... :............. . ........25' 

7. 	Uoncealed and flagy sandstone. . . . . . . . . .. . •••.••.200· 
8. 	Sandstone, massive, pebbly, base of XII. •.•••....50' 


No. XI.~ Greenbriar shales, etc. 

9. 	Red shale,top of XI or Mauch Chunk....... '40'1
0 .... 

10. Shales, red, green and variegated •••.•...•••....120' 
11. Sandstone. massive. greenish ...•.•........•••....20' 390' 

12. Drab shales. . . .• .. . . ....... . ......................140' 

]3. Li1ne'ltone. sandy.........•....••.... , • •. . .....••. 5' 

14. Concealed to level of New River...... . ......... 65' 


Total. ..................•.........] .025' 


By comparing this section with the previous one, it will 
be seen that the horizon of the Quinnimont coal comes at 
the same interval (620') above the base of No. XII that the 
lower coal bed at Sewell does above New river there, and 
since, for reasons already given, the New river's bed must 
be near the top of No. X[ at Sewell, it follows that coal No. 
S of the Sewell section must be identical with the Quinni­
mont seam. 

The limestone No. J 3 of the last section is one of the im­
pure beds which nearly always occur at some distance above 
the main mass of the Mountain or Greenbriar limestone. 

Mr. Jas. F. Lewis, Supt. of the Quinnimont furnace, had 
an analysis of this limestone made to learn if it was sufficient­
ly pure for use a~ a flux at the furnace !he result. was un· 
satisfactory, as wIll be seen by the followmg analysls, for a 
copy of which I am indebted to Mr. Lewis: 

Carbonate of lime. . . • . . . . 7r.Sl 
Silica . . . . . . 22·74 
Oxides of iron and alumina. . 3.76 
Magnesia. ..... r.66 
Phosphoric acid 0.066 

Analysis by Dr. Thos. M. Drown, of Easton, Pa. 

Coal and Coke Traffic of Chest & Ohio Ry., July, 1883. 

General Manager C. W. Smith sends The Vi1:r:illias the 
data for the following statement of the total output and dis­
tribution of coal and coke received from mines on line of C. 
& O. Ry., (including fuel on Lexington division) during 
July, 1883, and July, 1882, in tons of 2000 Ibs., compiled by 
fuel agent, C. M. Gibson: 

Kind. 1883. 1882. Increase. Decrea~e. 

Cannel. ............... 3,167 4.0 [6 847 


Gl.................... • 34903 34,10t 807 

~plint and block •.•••• 6.433 9930 3,497 

New River, &c ....... 3:>,9'56 28,446 2,520 


Coke .................. 7·91J 5,975 1,938 


Totals ............ 8,,387 82,463 5,265 4,346 


The net increase in the movement during July, 1883 over 
that in July, 1882, was 919 tons, or but little over one per 
cent. Compared with the previous month. June, 1883, (See 
page 102), there was a net decrease of 846 tons ; all in the 
movement of cannel and gas coals, for there were handsome 

increases in the movement of splint and block and New Riv­
er coals and coke. 

The distribution of the above was as follows: 
1883. 1882. 

I. To C. & O. Co. for it« own use ................. . 21,342 16,595 
2. To Huntington, for West via Ohio river ........ .. 3,400 2,546 
3 On Elizabethtown, Lexington & Big Sandy RR ••• 1,141 2,688 
4. On Che,;. & Ohio Ry., excepting Richmond.... 13,555 908 
5 To Richmond & Alleghany RR. at Clifton l"orge. 335 105 
6. To Valley RR. of Baltimore & Ohio at Staunton. 
7. To Shenandoah Valley RR. at Waynesboro .... . 1,868 

2,166 
A t Gordonsville •••••••••• 

8. To Va. Midland Ry. } At Charlotte~vi11e ..... .. 7,279 

9. To Richmond,Fredericksb'g & Potomac RR. June. 83 

:roo To Richmnnd for consumption, including tu~s, &c 6,496 

11. To James River wharves forshipment ........... . 12.296 


12 To Newport News t Consump'n includ'g tugs &c, 252 


f for shipment .............. . 122,321 


The striking features of the above distribution are the 
very large increases in the quantities of coal consumed by 
the C. & O. and distributed on its line west of Richmond; 
showing the great increase in the -business of the railway 
and the great activity that prevails in the manufacture of 
iron along its line. 

The following table presents the progressive traffic from 
January 1 to July 31, inclusive, for 1883 and 1882: 

Kind. 1883. 18~2. Increa<;e. Decrease. 

Cannel ............. .... 17,935 17,221 714 

Gas ..................... 221,019 1£6,824 42 •195 

Splint and block ......... 57.896 78,155 20,259 

New River, &c .... ..... 23:1,78 l 198,836 4°,948 

Coke ••.••.•••• ......... 63,96 ) 52 ,23; 11,72 5 


Tot'als ............ 60'3,594 533,271 95,582 20,259 


This shows a net gain of 75,323 tons, over 14 per cent, in 
the yearly movement up to August 1st. 

Calculating the Thickness of Strata. 

Lexington, Va., Aug. 6, 1883. 
Maj. Jed. Hotchkiss: 

Dear Sir :-The accompanying table was prepared at 
my request by Mr. Harry D. Campbell, who has been men· 
tioned in your columns as instructor in Chemistry and Geol­
ogy in Washington & Lee University during the protracted 
illness ofhis father, Prof. J. L. Campbell. Mr. Campbell has 
haa experi nce in field geology, and promises to excel. 

The table of figures I have used for a year pas1:\ and found 
very convenient. 

Very truly, W. H. Ruffner. 
Table, prepared by Harry D. Campbell, by which to cal­

culate the thickness of strata from the horizontal measure of 
the outcrop at right angles to the strike, dip known. 

meas. meas. 
For 2° dip, multiply hor. by 035 For 35° dip, multiply hor. by .574 .." 	 4° " .070 " 38° " " .616 

6° " • 105 " ..4 1°""" " .656" ,.8° •. 	 44" .139 	 " 45° " " .707" 
" 10° " " .174 " 50° " " " " .766 .,
" 12° " " " .208 " 55° " " •819 ., ,~ .866" 14° " 	 .242 " 60° " 
" 16° " " " .276 " 65° " " .906 

" 18° " " " .30 9 " 70° " H " .940 

" 20° " 	 .342 " 75° " " " .966 

" 23° " 	 .391 " 80° " " " " .985 
" 26° " " " .438 " 85° " " " .996 
" 29° ., 	 .484 ., 90° " 1.000 .. 	 " 
" 32° " 	 .530 
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Notes on the MineraI and Thermal Springs 
of the Virginias. 

Among the 1110st interesting of the writings of Prof. Wm. 
B. Rogers that will appear in the volume of his works on 
Virginia, now passing through the press of D. Appleton & 
Co. of New York, are two papers on the springs of the Vir­
ginias; one treating of those whose waters are thermal in 
character, that is having a temperatrue greater than that of 
the mean annual temperature of the place where they are 
found, without special reference to the character of their 
waters, though giving their composition and accounting for 
it and their temperature by connecting them with certain 
geological formations and with faultings and foldings, to a 
greater or less depth, of the rock beds that are embraced in 
these formations; the other treating of these springs as min­
eral waters and devoted mainly to chemical analyses which 
give the kinds and quantities of the ingredients found in 
these waters, and that give them their character as mineral 
or medicinal springs,-From advance sheets of these two 
papers (but freely using all other sources of information) we 
have gathered most of the facts for the following notes on 
some of these springs, concieving that such information will 
be of especial interest in this month of August when the 
"springs season" is at its meridian. 

Classification if Mineral Spring-s.-From the stand­
point of the analytical chemist, viewing only the characteris­
tic or typical ingredients ofthe mineral springs ofthe Virgin­
ias, Prof. Rogers divided them into the following six classes: 

I. Carbonic or Acidulous, in which carbonic acid and the 
carbonates, especially those of lime and magnesia, give char­
acter to the waters. 

2. Sulphurous, in which sulphureted hydrogen or hydro­
sulphates, or both, are predominant. 

3. Alkaline, characterized by carbonate of soda. 
4. Chalybeate, in which the oxide or the carbonate of iron 

is prevalent. When the carbonate prevails the carbonic acid, 
which holds up the carbonate of iron, is often sufficient in 
quantity to render the spring decidedly acidulous, making 
its waters Acidulous-chalybeate. 

5. Sulphuric or Alumino- Chalybeate, containing, chiefly, 
sulphates of alumina and iron with free sulphuric acid.~ 
These are the alum and copperas springs. 

6. Brine sprinl[S, marked by the predominance of com­
mon salt or chloride of sodium. . 

The principal ingredients found in these springs are: car­
bonates of lime, magnesia, soda, iron and alumina; sulphates 
of lime, magnesia, soda, iron and alumina; chlorides ofsodi­
urn, calcium

u 
and magnesium; sulphides of sodium and mag­

nesium ; sulphureted and carbureted hydrogen; iodides, 
bromides, silica, caustic soda, hydrosulphuret, organic mat­
ter, carbonic acid, oxygen and nitrogen 

I. The f;Vhite Sulphur Springs, Greenbrier county; \Vest 
Virginia, are on the line of the Chesapeake & Ohio Ry., 227 

miles north of west from Richmond, Va., and 194 miles 
southwest from Huntington, W. Va. ; the railway station is 
1,920 feet above the level of the sea. The geographical lo­
cation of the White Sulphur Springs is about north latitude 
37° 40' and west longitude 80° 20', but the elevation of the 
place makes its climatic latitude 44° north, about that of 
Portland, Maine, at the sea-level. 

These springs are on the westward slope of Alleghany 
mountain, 5 miles from the crest of that range, consequently 
near the western border of the Apalachian region, or natural 
grand division, of the Virginias, and on Howard creek, a tri­
butary of Greenbrier river, that heads on Alleghany moun­
tain and flows southwest and west, entering the Greenbrier 
about 6 miles below the White Sulphur. 

Geologically speaking the region in which these springs 

are located is a Devonian one, most ofthe exposures of rocks 
being the slates, shales, sandstones, etc., ofRogers' formation 
No. VIII-the Marcellus, Hamilton, Genesee, Portage and 
Chemung rocks of New York,~but the springs are in the 
southwestern end of a narrow oval area, some 5 miles long, 
of an anticlinal exposure of Upper Silurian rocks, Rogers' 
~ormations IV-VII, and the springs themselves issue, accord­
mg to Prof. W. B. Rogers' observations, from a cracked an­
ticlinal axis offormation No. VII, the Oriskany sandstone of 
New York. This anticline bears on its flanks, of course, for­
mation No. VIII, as above described. 

~n his paper on "Thermal Springs" (1842) Prof. Rogers 
wntes as follows: "The vVhite Sulphur axis, exposing For. 
VII, at the springs, dies out in a short distance towards the 
southwest; but traced in the opposite direction, expands into 
a considerable ridge bringing into 'view the upper part of 
For. VII, here of considerable thickness, and eventually ter­
minates in a roll of the slates of For. VIII, near Anthony 
creek. I~ the neighborhood of the springs the flexure of 
the strata IS remarkably abrupt, the gentle slope on the south­
eastern passing into a vertical or slightly inverted dip on the 
opposite side of the axis. vVith the exception of this and 
another adjacent but very inconsiderable line of exposures, 
the. surface for many miles on either side is occupied by the 
slates and sandstones of Fors. VIII and IX, bent and con­
torted by numerous lesser axes, and in the Alleghany moun­

. !am and t~e num~rous adjoining hills, carved by denudation 
mto a varIety ofpIcturesque forms. 

T.11e waters of.the White Sulphur are copious, but accom­
panted by very httle evolved gas. The few bubbles I have 
succ~e?ed in e!ltraping, proved to be nearly all nitrogen, 
but It IS uncertam whether they arose with the water from 
the. depths below, or were developed in the basin of the 
sprmg. 

Though decidedly thermal, these waters have a fluctuating 
temperature, never, however, as I think, approaching nearer 
than ten degrees to the atmospheric mean. 

They form the only instance within my knowledge of a 
strongly sulphureous and at the same time thermal water in 
the United States; and in these respects bear a close analogy 
to certain thermals of the Pyrenees." 

~rof. Rog~rs classed the White Sulphur with the thernz.al 
sprmgs, havmg found the temperature of its waters 61° to 
65° Fah., saying their "temperature is variable with the sea­
sons and the weather, but always thermal"; Dr. Moorman 
(Se~ Min~ral Springs of N. A., p. 63) claims that they have 
an l1lvarzable temperature of 62°. Dr. Daubeny, of En­
gland, who visited these springs, did not advert to their be­
ing thermal. (Silliman's Journal, Apr., 183g). 

The quantity of solid matter in 100 cubic inches of White 
Sulphur w'!-ter, obtained by evaporation and weighed after 
bei~g dried at 212°, was found by Prof. Rogers to be 65.54 
grams, composed of the following constituents: 

Lime ....................B1.t)SO grains

Sulphate of.. ~Ia~nesia ................. 8.241 ,­{ Soda....••................ 4.050 ., 

Ca,rbonate of. { Lime .. : ................. 1.53~ 


Magnesia. . .... . . . .• .. . ... 0.506 
Calcium .................. O.(}lO " 

Chloride of... "Magnesium............... o.on " { Sodium ................. 0.22G " 

Proto-sulphate- of Iron ........ o ••••••••••• O.OGfl 
 H 

Sulphate of Alumina........•.......•.••. 0.012 ,. 
Earthy Phosphates ........................ a trace. 
Azotized OrganiC Ma.tter, blended wit.1u\ 

proportion of Sulphur. about ....•......... 5" grains. 
Iodine, a marked amount. combined with 

Sodiulll and l\[agueRium. 
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In 100 cubic inches of the water from the White Sulphur 
spring Prof. Rogers found the following gases, by volume, 
in a free state: 

Slllphureted Hydrogen ..••••..0.66 to 1.30 cubic inches. 
Nitrogen.............................1.88" "' 
Oxygen ........••..•...•..•...........0.19" " 
Carbonic Acid.... ~ ..................3.67" ., 

Prof. Rogers remarks: "While the proportion of the 
saline ingredients has been found to suffer but little varia­
tion with the season and the weather, that of the Sulpnuret­
ed Hydrogen and the Sulphur united with Azotized Or­
ganic Matter has never been observed to show very marked 
fluctuations." 

In Rogers' paper on "Thermal Springs" the amount of 
Nitrogen in 100 cubic inches is stated as 1.78 and of Carbon­
ic Acid 2.07 cubic inches. 

In regard to the deposits that gather on the sides of the 
White Sulphur, and other springs, Prof. Rogers makes 
these. interesting statements: "The plumo)'e, filamentous 
growth, involving a large amount of hydrated sulphur, which 
lines the basin and outlet of these waters, and which from 
its color has given rise to the name of White Sulphur, is 
also found in other sulphureous springs in the state, and has 
caused the adoption of this name as descriptive of such 
springs as a class, notwithstanding their want of agreement 
in other and far more important particulars. Organic pro­
ducts of another kind, developed in the enclosures of the 
Red, Blue, Gray, Crimson and Green Sulphur Springs, and 
whose true nature was also first suggested by myself, (See 
Hare's Chemistry, 1838,) have by a like connection orig­
inated the names by which these springs are respectively 
known. Observations beyond, as well as in the state, have 
satisfied me that similar organic products are to be met with, 
in one or more forms, in all the snlphureous waters of the 
Apalachian belt and that they are peculiar to waters of this 
class. Having re;ld with great interest Dr. Lankester's "no­
tice of the plants and animals found in the su!phureous wat­
ers in Yorkshire," as given in the Report of the British 
Association for 1840, I have been much gratified at finding 
these opinions corroborated by the observations of that gen­
tleman in regard to the sulphureous waters of Harrowgate, 
Askerna, and the neighboring district, and I have enjoyed 
no little surprise in recognizing in the conferva which in those 
places "collects in large quantities around the sides of the 
wells," and in the animal deposit, "varying from a light pink 
to a rose color," the objects which impart such beauty. to 
some of our celebrated sulphureous springs, and which six 
years ago I pronounced to be.'of "vegeto-animal" origin. I 
may here add, by an experiment made at that time on the 
water of the White Sulphur, which in its basin and outlet 
produces little or none of the rose-colored deposit, I found 
that I could at will give rise to it by collecting the liquid in 
an adjoining cavity in the dark sulphureous mud-and I re­
marked that before the material of the rosy film collected on 
the surface beneath, it continued diffused in the liquid for 
some time like a faint pink cloud, changing its position and 
its density. This, with other observations, suggested the 
idea of its being due to animalcure, which under certain fa­
vorable conditions as to light, and perhaps temperature, qui­
escence, and the contact of particular substances, would al­
ways display themselves in our sulphureous waters. For 
the distinct determination of the forms and relations of these 
organic objects by the microscope, we owe our thanks to Dr. 
Lankester." 

Among the springs containing free Sulphuric Acid, Prof. 
Rogers mentions the Sou.r Spring near the White Sulphur, 
and gives the following contents in 100 cubic inches of its 
water: 

Sulph uric Acid ........................... 48.830 grains. 

Protoxide of Iron .........•............••12.120 " 
A~umina ........••................. " .. ~ .16.206 " 
LIme ......•.............•............... 5.648 
Magnesia..............••..........•..... a trace. 

In the winter of 1842 Mr. Aug. A. Hayes, of Roxbury, 
Mass., made an analysis of White Sulphur water from sam­
ples sent him in the fall of 184r ; from his report, as quoted 
by Dr. J. J. Moorman in his "Mineral Springs of North 
America," we gather the following: 

Specific gravity, compared with pure water ..•.1.00254. 
Gaseous matter in 50,000 grains (about 7. pints) 

of this water, 3.G83 water gI'ains, about 1.14 
of its volume, consisting of : 

Nitrogen gas ..........1.013 Carbonic acid ... ••• 2.444o 

Oxygen gas ........•.••.108 Hydro-sulphuric acid .068 

One gallon (237 cu. inches) of this water contained 16.739 
cubic inches of gas in these proportions: 

Nitrogen...•..••••...•4.680 Carbonic acid ......11.290 
Oxygen .••••...•.... .498 Hydro-sulphuric acid .271 

In 50,000 grains of the water he found II5.735 grains of 
saline matter, as follows: 

Sulphate of .. {Li.me .. : ......•......•....••....67.168 
MagnesIa. ...............•....•• , .30.364 

Chloride of MagneRium ........................ 0.859 
Carbonate of Lime. . . . . • . . • .• • . . .• ..•••.... .••. 6.060 
Organic Ma.tter (dried at 2120 Fah.) .............. 3.740 
Carbonic Acid......................... ......... 4)584 
Silica 1.34. Potash 0.18, Soda 0.66, Magnesia, and 

trace of Iron oxide ............................. 2.960 

Mr. Hayes calls attention to the fact that the sulphates oflime 
and alumina form nearly ro- 1 Iths of the saline matter in 
these waters, the chlorine, (unlike saline sulphureted waters 
generally) being a minute proportion; and that the alkaline 
bases are also in small proportion and seemingly united to 
the silicious earths in com bina tion with a peculiar organic 
matter. He also says that this water in contact with earthy 
sulphates at a moderate temperature produces hydro-sul­
phuric acid; and that to this source 'may be traced the sul­
phuric acid found in the water; also that the proportion of 
organic matter found in this water is very small, but to that 
he refers, as the most probable source, the medicinal prop­
erties of these waters, though in conclusion he appears to 
claim that the hydro-sulphuric acid of these waters is their 
great and chief remedial agent, that acting chemically in the 
stomach after the water has reached it. 

As the result of his extended observations on the thermal 
and mineral springs of the Virginias and of his deductions 
from data concerning those of other countries, Prof. Rogers 
arrived at the conclusion that the temperature of the waters 
of these springs depends on the depth in the crust of the 
earth from which they flow, the temperature increasing 
somewhat regularly from the surface downward; conse­
quently the waters of hot springs come from far down in the 
earth, those of warm springs from a less depth, and those of 
cool or cold springs from. only a mqderate depth; he also 
inclined to the conclusion that the character and composition 
of these waters were mainly due to the action of the internal 
waters of the earth, and their contained gases, on the rocks, 
earths etc., that they come in contact with in their passage to 
the surface. 

Adopting Prof. Rogers' conclusion that the temperature 
of the earth increases downward at the rate of r 0 for every 
60' of depth (See paper on "Subterranean Temperature in 
the Coal Mines of E. Va.") and the statement that the water 
of the White Sulphur averages about roO higher than the 
mean of its locality, we must conclude that this spring flows 
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from a reservoir 600
1 to 7001 under the surfa,ce; a depth that 

woul.d place that reservoir on the Clinton (No.V) sand-rocks 
~nd ~n the Low~r Helderberg (No. VI) limestones. assum­
Ing tnat these lImestone beds have the thickness they dis­
close to the eastward in Apalachian Virginia. 

Entertaining this idea of the location of the reservoir of 
the White Sulphur springs, we conceive that its waters are 
the meteoric ones of the uper portion of the catchment basin 
of Howard creek percolated through the rocks of formations 
VIII, VII and VI, and gathered in a limestone cavern of V[ 
as a receiving reservoir. .An in~pection of the preceding 
analys.es of ~hese waters wIll convInce anyone that they are 
~ssentl~lly 1l1J~estOl~e ones,. the larg~r proportion of their solid 
IngredIents bemg lIme and magneSia, such as meteoric waters 
-nature's universal solvents-would dissolve from the No 
VI limestones. The aluminous shales and slates of forma~ 
tion ~III-as . anyone can see t?at will critically examine 
them In the railway cuts and ravmes near these sprinO's-can 
supply to percolating waters all the other ingredie~ts that 
ente.r into the make up of these invigorating and health-re­
storIng waters. 

•2 ••T,he Rockbridge 1lum Springs, Rockbridge county, 
Vlrg-mIa, are about 8 mIles southwest from Goshen station 
of Chesapeake & Ohio Ry, a point 168 miles northwest 
from Richmond, Va., and 254 southeast from H untinoton 
W. Va. The narrow-gauge railway of the Iron & Steei 
Association of Va. conveys passengers from Goshen to the 
vicinity of these springs. Goshen is 1410 feet above the sea­
level and these springs are several hundred feet hia-her­
Their location is in the uper portion of the' valley ~f Brat­
t?n run, a stre~m that flows northe~st into Big Calf-pasture 
rIver ofNorth rIver of the James. MIll mountain at the eastern 
base of which are these springs, bounds this'valley on the 
west and Bratton mountain and its extension North moun­
t~in, bound it on the east; an intermediate mo~ntain, Brushy 
rIdge, from t~e southwe~t, terminates near the springs. 
These are typIcal Apalachtan raIfges, long, straight, narrow, 
steep and parallel. . 

These alum springs, as they are called, are waters that 
have percolated through the shales and slates of formation 
No. VIII and are gathered in cavities cut into the base of 
cliffs of these shaly and slaty rocks. Prof. Roa-ers classes 
these springs among those containing free sUlphuric acid, 
he found their temI?e~ature v,arying from 50° to 56°, and th~ 
contents of 100 CUbIC' Inches of the water as follows: 

Sulphuric Acid .....•....................14.3n8 grains. 

rIron ~rotoxide ........... 2.0:35 
 H 

Sulphate of .. 1LA!Ulmna.................. 6.n1n ~~ 

Ime ............ 0.150
4 ••••••• .4 

Magnesia. . . ••. . ..•....• a ti·ace. 
These contents show that these sprina-s are 'su.lphuric or 

Alu.mino- Chalybeate ones. b 

Prof. Hayes, of Boston, Mas~., in J852 found in a gallon of 
this water the following ingredients: ' 

~ {P?tash................... 1.765 grains.
Sulphate of.. LIme .. : .................. 3.26~ •• 


MagnesIa ................ 1.763 ~. 


Iron protoxide. . . .. • . ................... 4.863 

Alumina ................................. 17.905 c,:. 


Ammonia crenate ........................ 0.700 

Sodium chloride .......................... 1.008 " 

Silicic acid .............................. 2.840 
 H 

Carbonic acid ............................ 7.356. ~~ 


Sulphuric acid, free ......................15.224 " 


Total mineral contents ...•.........56.687 
Pure water. . . .. . . . . .. . . . . . . .. .. . •..•58,315.313 ~o 

Dr. Moorman calls these waters alu.millolZs su.lphated cha­
lybeate. 

The !or~an Alum Springs form a part of the Rockbridge 
Alum SprIngs property; their waters are gathered from 
the same sour~e and consequently are similar. 

l 

Col. W m. GIl~am, of the Va. Military Institute, found in 
one gallon of .thiS water the following ingredients: 

( Alumin~t. . . . . . . ... . ......5.6sn grains.
I Magllesul. ................. 4.666 .~ 

Sulphate of.. ~ Lime. . .. .......... . ..... 3.808 ~~ 
Potash ....................0.658 
Iron protoxIde . . . . .. . .... 8.3nS 

Snlphuric acid, free. . . ... . ............... 8.858 .. 

Souium chloriue and organic ma.tter, not determined. 

One need not go far to look for the origin of the ingrediJ 
ents of all these alum waters; they are in the slates and 
shales of formation No. VIII and the meteoric waters assim­
ilate them in percolating through these rocks from the sur­
face to the pools or springs. 

Co~l River, W. Va., Lands and Railway. 
One ?f the best portions of the grand coal basin and tim­

ber regI?n of .the Great Kanawha' river, West Virginia, is 
the portl?n of It drained by Coal river; the development of 
that sectlOn has been for years the special la~or-largely 
one oflove we are bound to say-of our good friend Major 
Thomas L. Broun, of Charleston, W. Va. Moved thereto 
by a recent visit of some Scotch capitalists who visited that 
b.asin of abounding resources, and were so 'pleased as to de­
SIre to take home to their friends some reliable account of 
it, Maj. B. has prepared a new bulletin, headed "Coal River 
Land and Railroad Enterprise," with copies of which he has 
favored us. From these we make the following interesting 
extracts, the reliability of which we unhesitatinaly endorse. 

Coal river emptie~ into the Great Kanawha at St Albans 
(Coalsmouth) 12 miles below Charleston, and 45 miles above 
the. mouth ?f the Great Kanawha, which empties into the 
OhlO at Pomt Pleasant, 200 miles above Cincinnati and 275 
miles below Pittsburg. ' 

The area drained by Coal river and its tributaries, above 
the forks of Coal, ~mb~aces 1,000 square miles, or 640,000 

acres of land, heavIly tImbered with oak, poplar, chestnut, 
c~erry, walnut, hickory, ash, elm, hemlock, etc., and con­
tams fron~ 4 tc? 10 workable beds of the very best splint, can­
nel and bltummous coals, above water level and croping out 
on the hill and mountain sides. 

About nine-tenths of the Coal river reo'ion is covered 
with timber, and a large portion of the timb~r is in its virain 
state. There is a brisk demand both in the East and W~st 
for most of the thirty-two varieties of timber found on the 
Coal river lands . 

.For variety and superiority of coal, for the number and 
thIckness of coal beds, for adv:mtaaes in mining and for 
proximity to both Eastern and Western markets the coun­
try drained by the Great Kanawha river and its' tributaries 
-Coal river, Elk river, New river and Gauley river-is re­
garded by eminent geologists as the most valuable coal field 
in the world. 

The birdseye cannel of Coal river equals the best English 
c~nnel.as a fuel, and the "Peytona cannel" from Big Coal 
rIver IS most favorably known in New York City by gas 
consume~s. In New York City alone twenty million bushels 
of Coal rIver ~an!1el c?al ca.n ~e sold every year, with large 
profit. In CmcmnatI, LOUISVIlle and other western cities 
this cannel coal brings from 40 to 50 per cent more per bush~ 
el than the Pittsburg coal. 

The Coal river bituminous coal equals the best found in 
Total contents ..................58,372.000 Penn~ylvania, whilst the Coal river splint coal, as a fuel, is 
H 
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unsurpasseq. On the head ~aters of Big and Little Coal 
rivers are·found thick beds of superior coking coals. 

The splint and cannel coal deposits of West Virginia lie, 
almost exclusively, within a belt of country about 40 miles 
wide. runing northeast and southwest, and situated between 
and parallel with the Ohio river and the Alleghany moun­
tains. This belt embraces nearly all the land drained by the 
waters of Big and Little Coal rivers. \Vithin this belt and 
just above the forks of Coal are found workable beds ofgood 
coal, that is beds 3 feet thick and upwards. As you ascend 
Big or Little Coal river the mountains become higher and 
the beds of coal increase in number and thickness, until the 
maximum amount ofcoal, 40 feet of thickness in the aggre­
gated beds, is reached 15 miles above Peytona and 20 miles 
above Boone C. H. In fact, Coal river coal lands lie in the 
very heart and centre of the West Virginia coal-field. They 
contain more deposits of cannel coal than are found in all 
other portions of the Great Kanawha coal field, and they are 
situated nearer and are more accessible to the western mar­
kets than any other part of the Great Kanawha coal-field. 

Cincinnati, Louisville and other cities on the Ohio and 
Mississippi rivers constitute the chief markets for our splint 
and bituminous coals. At present, Cincinnati alone uses six­
ty million bushels of bituminous coal annually, which is sup­
plied chiefly by Pittsburg. The upper Ohio towns and Pitts­
burg send, every year, one hundred million bushels of bitu­
minous coal down the Ohio river, past the mouth of the 
Great Kanawha river, to Cincinnati and elsewhere on the 
lower Ohio and Mississippi rivers. And this trade i.s increas­
ing every year, with the rapid growth of the Great West 
and Southwest. The Great Kanawha coal-field should fur­
nish these one hundred million bushels annually; and no 
portion of the Great Kanawha coal-field offers such favora­
ble inducements to capitalists to supply this western demand 
for coal as the Coal river region. 

Coal boating stages on the Kanawha (7 feet ofwater) are 
more frequent from St Albans to Cincinnati than they are 
from Pittsburg to Cincinnati. Furthermore, the construc­
tion by the United States government of Lock and Dam No. 
7, of the Great Kanawha slack-water improvement, just be­
low the mouth of Coal river, will create an excelent harbor 
in Coal river for several miles, where the Coal river coal 
can be dumped fro1)1 the cars into the boats and barges. The 
construction of this lock and dam will be under the direction 
of United States engineers, the site for the same having been 
already selected and paid for by the government. 

Cannel coal can at times be sent from St Albans, down 
the Kanawha, Ohio and Mississippi rivers to New Orleans, 
and thence to New York, as ballast, at less cost than over 
the Chesapeake & Ohio Ry. to New York. 

The best coal, thickest beds, most reliable deposits, and 
greatest number of beds, are found in the main mountain 
ridges sep'lrating the waters of Little Coal river from Big 
Coal river, and the waters of Big Coal river from the Great 
Kanawha river. It is the coal in these dividing ridg~ that 
coal companies are seeking, and the present indications show 
that the coal deposits in the "divide" between the Big Coal 
river and the Great Kanawha will be the first to reach a 
maximum development and bring Pittsburg prices per acre. 

When it is considered that only a small portion of the 
West Virginia coal field will be needed to supply all de­
mands on it for coal for a century to come, it is very impor­
tant to the purchaser of coal lands to buy lands that will 
most quickly be developed and prove remunerative. And 
what part of the vast coal field of West Virginia contains 
such coal? This is the important question for investors to 
decide. The Coal river region claims, on account of its ad­
vantages herein mentioned, to present the greatest induce­
ments for speedy development and profitahle investment. 

--------.. 

The Coal river lands are naturally fertile, producing wheat 
corn, oats, tobacco, grass, &c., and affording fine pasture 
ranges for cattle and sheep. \Vorkable veins of excellent 
black band iron ore, fine sandstone for building purposes, 
and fireclay are found in numerous localities on Coal river 
and its tributaries. 

Coal and iron, and their proximity to one another, it is 
said, constitute the substratum of England's prosperity and 
commercial supremacy. Virginia and West Virginia have 
the same elements of future wealth and greatness, and no 
where are coal and iron so favorably located, and in such 
close proximity to each other as they are along the proposed 
Coal River Railroad and the extension thereof into the state 
of Virginia. 

A railroad from St. Albans to the Coal river coal lands 
would make these lands more accessible by water to Cincin­
nati than the Monongahela and Y oughiogheny lands are. 
A railroad 12 miles in length, from the Kanawha river at St. 
Albans,will reach Coal river coal lands At St.Albans,the Coal 
River RR. will connect with the Chesapeake and Ohio Ry, 
thereby giving an Eastern outlet to the superior cannel coal 
of Coal river, and to Coal river timber. Just opposite St. 
Albans, the Coal River RR. can connect with the Ohio Cen­
tral RR., thereby giving an outlet to Columbus. Toledo and 
Chicago, for Coal river timber and coals. The Norfolk and 
Western Railroad will, ere long, be extended through the 
Flat-top mountain into the West Virginia Coal field. This 
will give another Eastern outlet to Coal river products. 

The Coal river coal field can be utilized and successfully 
developed only by means of a railroad, as thereby regular 
and reliable transportation at all seasons of the year is furn­
ished; and those owning and controling the Coal River 
Railroad will have the key that is to unlock the coal, timber, 
iron and other interests of the 640,000 acres of land situated 
on Coal river and its tributaries. A railroad can easily and 
cheaply be constructed up Coal river with good grade; the 
fall in the river from Peytona to St. Albans being three feet 
to the mile. This railroad, when completed, will extend from 
the Great Kanawha river at or near St. Albans through a 
region of country in West Virginia unsurpassed for its tim­
ber and extensive deposits of superior splint, cannel and bi­
tuminous coals. 

The Coal River RR., can, not only be a very important 
and profitable coal, iron and lumber road, but it may become 
part of a grand trunk line, connecting Richmond, Norfolk, 
and other cities on tide-water with Cincinnati and Chicago. 
As part of a through line, the Coal River RR. would pass 
through the most extensive deposits of superior cannel coal 
in the United States, thence it would enter the south-west­
ern part of the state of Virginia, where abound iron, copper, 
gypsum, salt, nitre, zinc and oth~ minerals in the greatest 
abundance. 

Big Coal river flows nearly parallel with the Great Ka­
nawha. Three railroads, to wit :-Davis Creek road 15 miles 
long, Fields Creek 6 miles long, and Cabin Creek 10 miles 
long-have already been constructed from the Kanawha 
river and the Chesapeake & Ohio Ry to the "divide" separ­
ating these rivers and they will soon penetrate the Coal riv­
er side, by tunnels through coal banks in the mountains. 
Two other railroads are partly constructed to said "divide," 
to wit :-The railroad up Paint creek and the railroad up 
Morris creek. (See "The Virginias" for January. 1883.) 

On the loth of February, 1872, the legislature of West 
Virginia granted a most favorable charter, with perpetual 
rights, powers and privileges. to Thomas L. Broun and cer­
tain other Coal river land-owners, with a capital stock of 
$2,000,000; shares, $100 each. Under the present consti­
tution of West Virginia no more such railroad charters can 



132 August, 1883 

be granted; therefore the Coal RiYer Railroad charter has 
a special value. 

This charter and the amendments thereto, enable the 
"Coal River Railroad Co.," to purchase and sell lands; to 
mine, transport and sell coal, iron and other minerals; to 
carryon the lumber business; to build branch roads SO 
miles in length; to transport freight and passengers and 
charge for same; to increase its capital stock; to borrow 
money at rates not to exceed 10 per cent per annum; to sell 
its bonds at a discount; to execute mortgages on its prop­
erty; to have its chief office in New York or elsewhere; and 
to construct a railroad from the Great Kanawha up Coal 
river to the Forks of Coal, thence up Big Coal river, or Lit­
tle Coal river, or both Coal rivers, to the head waters there­
of, thence to the state' line in Monroe, Mercer and McDowell 
counties. 

Memorial to Prof. Wm. B. Rogers. -The Corporation of 
the Massachusetts Institute of Technology has named the 
original building of that institution the "Ro6"ers Building," 
in recognition of the eminent service3 of Profe3sor William 
B. Rogers as the founder and organizer of the "Institute." 

At the close of the graduating exercises, May 29th, 1883, 
Pre3ident Walker announced this action of the Corporation 
with the following appropriate rem:lrks, which we know will 
interest all our readers: 

Members and Friends of the Massachusetts Institute of 
Technology :-Here, in this hall, one year ago, occured an 
event which seemed at the time, indeed, most tragic and ter­
rible. A great and good man, who for thirty years has been 
one of the most conspicuous fi~ures in this cultured commu­
nity, whither he had come from a distant State, already 
crowned with the highest honors which g-enius can command; 
who had in his own person exemplified with a rare fidelity 
all the virtues of the scholar and the citizen, to which was 
added the supreme grace of a philosophic eloquence that 
made his expositions of scientific truth radiant with a light 
which scarcely seemed to come from earth,-this man, whom 
we honored and loved, to whom we looked up as to master, 
teacher, father, fell, an unfinished sentence on his lips, in­
stantly dead in our midst. 

He had begun the wonderful story of electrical invention, 
when, without a warning, the clarion voice ceased, suddenly 
as when the electric circuit is broken; on the half-spoken 
thought fell the veil of eternal silence; over the eye that 
even at the instant flashed fire was drawn the film of death. 

At the time, in the act, it seemed to every spectator a trag­
edy complete with all the elements of terror and of grief. 
Yet to me, at least, even before that stately and beloved 
form was laid in the grave, the whole ch:lracter and bearing 
of the event had undergone a transformation. 

I saw that only a scaffold~ had fallen, revealing to the 
view the sublime perfection of a truly finished life. What 
place could have been better suited for that farewell to earth? 
"Dying in harness" had for years been a flvorite phrase 
upon his lips; and at last he died, a good knight, indeed, 
full-panoplied and at his post. 

What ending could have been more sublimely appropriate 
to a life so chivalric? Where else, and how otherwise, 
should he have died than among his own works, in the very 
act and part of self-denying duty? 

And now the Corporation of the Massachusetts Institute of 
Technology, gratefully reco.~nizing William B:lrton Ro~er5 
as the founder of this school of industrial science, entertain­
ing a profound appreciation of his vast and varied gifts, and 
of his vast and varied works in the interest of science, edu­
cation, and human progress, and desiring to hold up his 
name and character to the youth who, through future gener­
ations, shall enter this scho:>l, as a bright example of high 

manhood, of scientific enthusiasm,. and of heroic devotion 
to duty, do, here and now, affix to this structure, as its official 
title, in perpetuity, the name,-"The Rogers Building." 

The Mass. Institute of Technology Virginia excursion.­
I n our last issue we refered to the geological class of the 
Massachusetts Institute of Technology, Boston, that had 
been studying the rocks and minerals of the Virginias; un­
der date ofJuly 4th, 1883. Prof. Robert H. Richards writes 
us as follows : 

"We have arrived home safely after a most delightful trip. 
After leaving Clifton Forge we went to Low Moor, where 
Col. Goodwin welcomed us very cordially. Besides looking 
over the furnaces and mines at that place, we heard that 
they had just struck a new limestone cave in their limestone 
quarry. Accordingly the whole party were crazy to get 
into it. V\Te climbed up and in and found not only some 
nice limestone stalactites but we found also an exceptionaly 
fine set of iron limonite stalactites. We got ourselves about 
as mudy as you ever saw a lot of fellows. Mrs. R. could 
not resist the fever, and she too, like the rest, climbed up, 
hand over hand with scarce foothold enough to catch the 
tips of her toes up::>n. I think that I have made up my mind 
that ladies can do about anything that they make up their 
minds to do. 

We spent a pleasant day with Mr. Lewis at Quinnimont, 
and four days with Mr. Buck at Coalburg, both of which 
periods were very instructive to us all. 

The members ofour party have again and again express­
ed the pleasure they received from your welcome lecture. It 
came at just the right time and the boys appreciated it." 

The members of this excursion were: Prof. J. M. ·Ord­
way and wife, Prof. R. H. Richards and wife, and students 
F. M. Haines, E. Morss, and E. T. Sturgis, Boston, Mass.; 
W. H. Bunce, Hartford, Conn.; W. S. Allen, New Bedford, 
Mass. ; T. -C. du Pont, Louisville, Ky. ; G. H. Heywood. 
Gardne~, Mass. ; H. Mac Rae, Wilmington, N C.; T. W. 
Robinson, and C. Snelling Robinson, Wareham, Mass.; D. 
Wesson, Bro()klin~, \!lass. ; and N. Ward. Roxbury. :VI ass. 

We observe that Mr. David Wesson was one of the grad­
uates of the Institute this year, and that his thesis was on 
the "seting of cements." . 

The Univel's'ity of Virginia.~It will be a source of pleas­
ure to the friends of the University of Virginia everywhere 
to learn that the session just closed was one of decided suc­
cess in every way. In the number of students it was consid­
erably in advance of the previous session, whilst in the char­
acter of the habits of the students and their diligence 
and advancement in studies, it was an eminent success. 
The large number of distinguished proficients,. graduates 
and degree students turned out the past session fully attest 
the hard work done, especially when the very high stal)dard 
required to win these honors is considered. It will be par­
ticularly gratifying to Ma,rylanders to learn that Prof. Gar­
nett, formerly president of "St. John's College, Annapolis, 
is wining favorable opinion in his sphere as head of the En­
glish department of the University. The astronomic:!l de­
partment, under Prof. Stone, is very efficiently developed.­
Recently professors for eleven different chairs or depart­
ments in colleges, polyt~chnic schools and other institutions 
of higher learning in t~e United States have been elected 
from the alumni of the University 'of Virginia, and others 
soon will be added to the long roll of honor which has here­
tofore been made from her alumni.-Ballimore SUit, July 
12, 1883. 
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Prof. I. C White's interesting paper, that we publish on 
page 13<), should have for its title "The Terraces of the Mon­
ongahela valley and other West Virginia tributaries of the 
Ohio, on the hypothesis of a Glacial Dam at Cincinnati" . 
the paper from which we took it had a misleading title. ' 

Wash~ngto.n & Lee l!niversity opened its session of 
1883-4 With hnght prospects, 120 students were in attend­
ance on the third day, a much larger number than usuaL 
One of the most gratifying incidents, to us, of the opening­
was the resumption by Prof. J. L. Campbell, with restored 
health and his accustomed intellectual vigor, of the Chair of 
Geology and Chemistry that he so ably fills. 

Cincinnati Iron Market.- Rogers, Brown & Co.• undpr 
?ate of Sept. 24. 18~'l. write The Virginias :-A good deal of pig 
ll'on has chanqea hands thf:l P,\'Jt week ana negotiations are in 

I pl'Ogres~ for othl:'r lots of consirleraule size. Many large buyers 
have enongh faith in the market to ml\k~ liberal contracts. if 
they can force holderd to concessions in prices. The general run 
'Of buying, however, is for immediate delivery t,) cover immeai­
ate wants. So far a'J this spction is concerned, it is believed con­
sumption if! rnning up to the full1imit of forml:'r years. Where 
talk is hpard of redncecl orders ann dullness. it referR in manv. 
perhap!=l most. case~, to prospective rather than present bn~i­
ness. On an linps of the trade the tendency i3 to conservatism. 
people buying about as much as formerly, but bnying cios(l amI 
for imm(lcliate requirements only. Thill natnrally lea1s to much 
donbt an'l sp(lcnla.tion abf)ut the future. There is renewer1 talk 
about fnrnacPf! blowing out. but no actual stoping worthy of 
note. Deman!l continues about uniform for the different 
grarlefh 

Three Dec~des of the Growth of Virginia., 

I!1 the year 1.8,73, the Editor of this journal wrote "A Geo­
logical and Pohttcal Summary of Va." for the Board of Immi­
gration of that state which was published, in an octavo vol­
ume of 320 pages, in 1876. As originally written the facts 
?f its population, productions, etc., were given as presented 
In the U. S. census reports of both 1860 and 1870, intending 
by so doing to show the statistical condition of Virginia, as 
now constituted, at the census of 1860, which immediately 
preceded the Civil war, and at the census of 1870 which was 
taken not long after that destructive event. This volume 
was published as originally written except the chapter, IV, 
on the Productions of Virginia. A majority of the Board 
of Immigration agreed with the author that it was best to 
present these facts of condition to the world as they had 
been prepared, even if they did make 'a bad showing in the 
comparison invited between a decade of prosperity that had 
passed and one of adversity that was present, on the cour­
age-inciting principle that it is the part of wisdom "to know 
the worst, and then provide for it ;" but the minority was so 
vehement in its opposition to this view that the majority, for 
the sake of harmony, gave way to it, and the volume ap­
peared with most of its statements based on the figures of 
1860, those of a condition of affairs in Virginia almost en­
tirely unlike those of 1870 the facts of which were omited, 
"By order of the Board of Immigration," as a foot note to 
page 65 of The Summary states. 

The cen~iUS of 1880 has been taken and a compendium of 
it published and now the author of "Hotchkiss' Summary of 
Virginia" proposes to publish in The Virginias the facts 
of 1860 and 1870 as he would have published them in 1875 
adding to them, in similar form, the facts of the census of 
1880, thus presenting in one view the statistics of Three Dec­
ades of the growth of Virginia on the territory it now oc­
c1fP.i~s. The ~ta~is~ics of 1860 are t~ose of the natural grand 
diVISions of VirgInIa when at the height of their prosperity 
before the' Great Civil war; those of 1870 present the facts 
of their well-nigh exhausted condition soon after emerging 
from that terrible struggle in which a large portion of the 
state was made waste and unproductive; while those oi 1880 
picture the state fully recovered-by the aid of her own re­
sources, and mainly by the inherent energy of her own sons 
-from the disasters of the past and starting upon a career 
of productive development such as no previous period of 
her history can exhibit. ., . 

Virginia is naturally divided into six grand divisions which 
differ, essentially, in altitude. soil, climate, productions and 
general adaptations; consequently an intelligent and instruc­
tiye presentation of its statistics demands that they shall be 
given separately for each of these grand divisions as they 
are in this article. ' ' 

We have not room here for a detailed description of these 
several divisions; for that the reader is refered to Hotch­
kiss' Su~m~ry ?f VirgiI?ia~ ~r to ~.otchkiss' special Geogra­
phy of VIrgInIa In the VIrgInia edition of the Eclectic Geog­
raphy, and to the volumes of The Virginias. 

These grand divisions, as here considered taken in order 
from the Atlantic to the northwest, are: " 

I. Tide~ateris the Tertiary marine plain that extends from 
the Atl~ntlc and Chesapeake bay to the head of the tidal riv­
ers, WhlC~ penetrate nearly every part ofit; it is divided into 
30 counties. 

2. Midland is the. undulating Eozoic and Mesozoic plain 
that extends from TIdewater to the Coast Range of hills and 
mountains; it is divided into 25 counties. 

3. Piedmont is the greatly varied valley-hill-and-mountain 
country em braced between the broken Coast Range and 
the Blue'Ridge mountains; it is divided into 14 counties. 
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4. The Blue Rid"f{e as a grand division is the three count­
ies of Floyd, Carroll and Grayson that, with an area of 
1,230 square miles, occupy a plateau on the summit of the 
Blue Ridge. 

5. The Valley is the great limestone plateau-like belt that 
lies between the Blue-Ridge and the Great North mountain 
of the Apalachians; it is divided into IS counties. 

6. Apalachia is the parallel valley and mountain region 
occupied by Virginia's portion of the Apalachian mountains, 
-it embraces all her territory beyond the Great Valley, 
although 3 of its counties, Wise, Dickenson and Buchanan, 
should be described as Trans-Apalachian; it is divided into 
12 counties. 

The area of Virginia has never been accurately deter· 
mined because there has never been made a reliable actual 
survey of the boundaries of the state to furnish the data for 
ca1culating its extent. On pages 10 and 162 of vo1. ii of 
The Virginias the facts of its area are given in ful1.-In 
the following table the areas of the grand divisions are given 
in square miles, in the first column that of both land and 
water, as we have carefully calculated them. and in the sec­
ond that of land only, as they are presented in the census of 
1880, which gives land areas only for the counties, excluding 
2,325 square miles for water areas, which added to the 40, 125 
of land makes the Census area of Virginia 42,450 square 
miles; to Tidewater it gives 1,780 square miles ofwater sur­
face, making its area 9,<;)75 square miles: ' 

Sq. Miles, Sq. Miles, 45ths 
Hotchkiss. Census. of Va. 

Tidewater ........................ 10,850 8,195 II 


Midland .......................... 12,470 10,650 12 

Piedmont ............ ............ 6,680 6,830 

Blue Ridge..... ................. 1,230 1,320 

The Valley....................... 7,550 7,380 

Apalachia ........................ 5.720 5,750 6 


Virginia ........................... 44.500 40 , 125 45 


The population of each grand division and of Virginia, 
at each census of the three decades, was as follows: 

1860. 1880.187°' 

Tidewater. ......... ............ 344,872 346,305 421 ,316 

Midland •••••••••••• ............. 371,055 363,932 444,'298 

Piedmont. ••••••••••• ............ 209,J32 207.'204 251,764 

BlueRidge ....................... 24.500 28,558 39.646 

The Valley ....................... 194129° 197,967 211,126 

Apalachia ••••••••••••••••••• .... 75,801 81,1:g7 105,406


'--.- ­
Virginia ........ .......... T,219,630 1,225,163 1,512 565 


The gain in Tidewater from 1860 to 1870 was less than 
half of one per cent; from 1870 to 1880 it was over 21 per 
cent.- \1 idland lost about 2 per cent ofits popUlation between 
1860 and 1870, but gained over 22 per cent between 1870 
and 'I880.-Piedmont lost nearly one per cent of its popula­
tion between 1860 and 1870, but gained over 21 per cent be­
tween 1870 and 1880.-Blue Ridge added over 16 per cent 
to its populatipn between 1860 and 1870, and about 39 per 
cent between 1870 and 1880.-The Valley gained nearly 2 
per cent in population between 1860 and 1870, and- nearly 
7 per cent between 1870 and 1880. - A palachia gained over 
7 per cent in people between 1860 and 1870, and nearly 30 
per cent between 1870 and 1880. 

The gain in the population of Virginia as a whole was less 
than one-half of one per cent between 1860 and 1870, but 
over 23 per cent between 1870 and 1880.--The losses and 
gains of the grand divisions in 1870 were largely the result 
of migrations of ne{!roes, durina' and after the war " many 

u I:'Jof them moved to the large towns and cities and from the 
more devastated counties of Piedmont and Midland to the 
more prospering ones of The Valley and Apalachia. where 
labor was more in demand. . . 

The density of the population, ~r the number of people to 
a square mile of surface, in each grand division and in Vir­
ginia, at each census of the t~ree decades, was as follows: 

1860. 1880.187°' 

Tidewater ...................... 31:·69 31.91 38 ,74 
Midland ....................... 29·75 29·1:8 35.63 
Piedmont ••• 31•02 37·6g.... .... •••••• .. ·31:·31: 
Blue Ridge ............ ........ 19·9 z 23. 22 32 • 7 3 

The Valley ..................... 25·73 ;6.22 :l3· 18 

Apalachia ••• .................. 13.26 94.19 18.43 


Virginia ........................ 24.41 27·53 33·98 


The census gives the density of the population of Virginia 
in 1880 as 37.7 to the square mile; a result obtained by 
making its a:t;ea but 40,125 square miles. The density in 
Virginia at each census of the United States, as given in the 
reports, was: ­

1790 ...... 1I·5 1820...... 16.4 1850 ...... 21.9 
1803 ...... 13.6 1830...... :18.7 1860...... 24.6 
1810 ...... 15.0 1840...... 19.1 1870 ..... 30.5 

1880...... 37.7 

In 1880 the density of population was 128.5 per square 
mile in Conn., 74.8 in Del., 55.0 in Ill., 55.1 in Ind.. 41.2 in 
Ky., 94.8 in Md' l 221.8 in Mass., 151.7 in N. J., 106.7 in N. 
Y., 78.6 in Ohio, and 95.2 in Penn. 

(To be continued.) 

Victoria furnace, Goshen. Va., on Chesapeake & Ohio 
Ry., is working admirably, increasing its daily output, which 
is over 100 tons, and making a pig that gives great satisfac­
tion to the puddlers and others that are using it. as we know 
from information directly from the consumers of it.-Of the 
tests of this pig iron, published in our last issue, the Iron 
Age; of New York, says: "The figures given are very sat­
isfactory and well calculated to favorably impress the trade 
with the good qualities of the ir<?n." 

We had the pleasure of meeting Messrs Peploe, Edwardes 
and Boycott, of the English directory of this company. on 
their recent visit to this fine furnace. and of learning from 
them that their company is pleased with its large venture in 
Virginia and that it contemplates adding to it, by an in­
creased plant, at an early day. 

The Virginia Fairs will be held as follows: Abingdon, 
Sept. 26,27 and 28; Wytheville, Oct. 3. 4 and 5; Pulaski, 
Oct 10, II and 12; Roanoke, October 16, 17, 18 and 19; 
Scottsville, Oct. 17, 18 and 19; Winchester, Oct. 17, 18, 19 
and 20; Lynchburg, Oct. 24, 25 and 26; Staunton, Oct. 24, 
25 and 26; Richmond, Oct. 31, Nov. I and 2; Botetourt 
Oct. 30,31 and Nov. I; Lexington, Oct. 17, 18 and 19. The 
Bristol. Culpeper and Loudoun fairs have been held. 

. -------- ­
-The St. Lawrence Boom &Mfg. Co.; Ronceverte, W. 

Ya., on line of Ches. & Ohio Ry., recently sold 2,500,000 
feet of lumber to a Baltimore firm, realizing some $40,000 
for it.-We are pleased to know that this energetic and 
enterprising company is prospering in its lumbering opera­
tions; it owns large bodies of white pine' and other excel­
ent timbers on the head-waters of the Greenbrier and has 
superior facilities for filling large orders. ' 

I 
Am. Institute of Mining Engs.--The program for 

the Troy N. Y. meeting, Oct. 9:-12, 1883, is an attractive 
one. R. W. Hunt, President of the Institute. is chairman, 
and Henry Borden, secretary of the local committee of ar­
rangements.-Ten papers are already announced, among 
them. one on "Pyrites of Louisa county, Va."; by W. H. 
Adams of 'New York. ---__________ 

Steel nails are' much smoother than iron ones, are light­
er in color, stronger, less liable to bend. and yet can be 
greatly bent without fracture. and more readily driven into 
hard wood. 
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. Metal and Mineral Trflffic of Norfolk & Western 
Ry.-In our May No., page 82, we published the eastward 
bound metal and mineral of the Norfolk & Western RR. 
for Jan., Feb., and March, the 1st quarter of this year; Au­
ditor E. E. Portlock has now kindly furnished us the figures 
in 2,000 Ibs tons, for April, May and June, the 2nd quarter; 
so we present below the quantity of each item of this traffic 
shiped eastward in the first and second quarters and in the 
first halfof this year.---:.The second quarter shows a gain of 
7,668 tons, or over 57 per cent, on the first in the move­
ment. 

Tons of metals and minerals moved eastward in 1883 : 
1st Qr. 2nd. Qr. 6 mos. 

Cement and lime ........ . . . 308 515 823 
Shot and lead ......... . ......... 6 7 13 
l~arytes. ..... ......... ......... 185 319 50 4 
Manganese.............. ... 100 13 113 
Iron ore " ...... ......... .. .... 2,682 8,791 11,473' 
Limestone ................. .. 104 104 
Copper, etc., ore.... ......... 145 41 186 
Copper ingots. . ... ........... 73 118 191 
Zinc spelter.... ..... . . . .. . . . 222 246 468 
Coal .............................. 2,108 2,572 4,680 
Pig iron. ..... . .......... 5,342 6,141 11,483 
Pig lead...... ............... 3 86 89 
Marble... ............... 738 821 1,549 
Plaster... . . . . ...... . ........ ... 750 600 1,350 

Salt...... ......... ............ 179 348 52 '7 
Slate ~d stone ..... ....... II5 263 378 

Totals .................... 13,307 20,985 

Of the movement of the 2nd quarter there came from be­
yond Bristol, I ton of shot and lead, 3 of manganese, 8,169 
of iron ore, 25 ofcopper and other ores, 80 of copper ingots, 
23 of spelter, 1,360 of coal, 94~ ofpig iron, 80~ of marble and 
2 ofslate and stone; a total of II,421 tons, or over half of 
the traffic.-The iron ore was from the Cranberry mine, be­
yond Bristol; it was all delivered to Shen. Val. Ry. and 
taken to Bessen,er works in Pennsylvania. The other iron 
ore moved was 335 tons to the Lynchburg furnace, 2~4 from 
mines near Blue Ridge station and 33 from one near Cen­
tral.-The cement and lime were mainly from points on 
Shen. Val. and Richmond & Alleghany railways in Va, 
where manufactured, and from Petersburg, etc. to way sta­
tions.~The Barytes came from mines near Marion and 
Lynchburg and went to Boston, New York, Philadelphia, 
and Norfolk.-Of the manganese 3 tons were from beyond 
Bristol and 10 from Lynchburg, destined to Boston and 
New Y ork.-The limestone was mainly from Blue Ridge 
and Bonsack stations, Valley limestone, to Lynchburg fur­
nace.-The copper ore is credited to Marion, Lynchburg, 
Petersburg- and beyond Bristol; it went to Boston, New 
York and Baltimore.-The ingot copper was from Marion 
(from N. C. furnace:;) and from beyond Bristol, all destined 
to New York.~Of zinc spelter the shipments were mainly 
from Martin, Va., from Bertha Zinc works, to New York 
and Philadelphia; 2'3 tons were from beyond Bristol.-The 
coal shipments were 1 ,36otons from beyond Bristol, Tenn.coal, 
10 from Dublin, and 10 from Christiansburg, No. X coal 
from Brushy mountain, and 1,187 from the Flat-top mines 
at Pocahontas, the begining of the great traffic in that Low­
er measures semi-bituminous coal; the shipments were 
to way staticms and 301 tons to Norfolk. Ofthe pig iron 949tons 
were from beyond Bristol, 683 fro n Lynchburg, probably 
from the furnace there, and the rest from Crockett, Max 
Meadows, .Dublin, New River, Rural Retreat and Martin 
stations, from the charcoal furnaces of Wythe and Pulaski 

counties, except 36 tons from Roanoke and 3 from Peters­
burg; its destinations ~ere to Boston, New York, Philadel­
phia, Baltimere, Petersburg, Norfolk, Richmond, the Shen. 
Valley RR., etc.-The pig lead was from Max Meadows, 
from Wythe Co. lead works, to Boston, New York and Bal­
timore.-The marble was nearly all Tenn. marble, from be­
yond Bristol, to Atlantic cities.-The plaster and salt were 
nearly all from Saltville, Va., to way stations, but some for­
eign plaster and salt were moved.-The slate and stone were 
moved chiefly from Saltville, Blue Ridge, Lynchburg, Pe­
tersburg, Shen. Val. RR., Ingleside and Ripplemead to way 
stations and Norfolk. 

The tons of metals and minerals moved westward during 
the 2nd quarter of 1883 were as follows.: 


Cement and lime ............ 1,201 Pig iron...... ....... go 

Shot and lead... ........... 4 Marbie ........:......... 25 

Barytes.......... ......... 132 Plaster............... 1,265' 

Iron ore.. ....... . . . . . .. . .. 4,924 Snlt. ....... , ...... 2,320 

Lime<;tone ............'..... 1,658 Slate and stone ...... 1,259 

Coal. ..................... 4,656 Coke .................... ~.. .'40 


'rotaL........... 17,574 


By the above it appears that the westward movement for 
the 2nd quarter of ~883 wa') but 34II tons less than the east­
ward; the entire movement for the quarter was 38,55~ t()l1S. 
We failed to get the figures for the 1st quarter. 

Of this westward movement the cement and lime came 
mainly from Norfolk, City Point, Suffolk and Lynchburg, 
destined to stations on the railway; much of it probably was 
made in other states, though part of it was possibly oyster· 
shell lime from tidewater points and part of it from points in 
the Valley.-The barytes was sent from Marion and seven­
mile Ford to the South and Southwest.-The iron ore and 
limestone were all from Blue Ridge station to Roanoke, for 
the Crozer furnace most likely.-Of the coal, 4,J32 tons were 
sent from Martin station, No. X coal from the Altoona mines, 
probably to Saltville, where that coal, mainly in the form of 
"slack," is used in the manufacture of salt; 70 tons of Flat­
top coal went westward.-The pig iron wasfrom Lynchburg, 
Crockett and Shen. Val. Ry. to the southwest.-From Salt­
vill~ 6 I 8 tons of plaster and 1,428 ofsalt were sent to points 
on the railway and to the South and Southwest; the rest of 
these articles were sent from Norfolk, Petersburg, Lynch­
burg, etc. to points on the railway and beyond; imported 
salt and plaster.-The slate and stone were movements of 
granite, etC., from Petersburg, Richmond, etc., to towns on 
the railway. 

Average value of fuels.-In a practical treatise on boil­
ers and th~ir use, by Prof. Chas. A. Smith, now in course of 
publication by the"American Engineer" of Chicago (a jour­
nal of great excellence, by the way) a table is given of "va­
riations in the quality of fuel," or in their evaporative power. 
Below are some of these average and comparative values of 
best samples of fuel. 

Pure carbon ........... 15. Drybituminous coal.. ..... I5.9 

Dry charcoaL ........... 14. Coking ::do. do. . .. 16. 

(~oQ(l dry coke ......: .... 14. Dry pitch pine ........... 10. 


Anthracite coal ........... 15.3 Mineral oils, about ...... 22.6 

Dry peat. ... , ........... 10. Illinois coaL ............ 12. 


The rank ofbituminous coals in this comparison is worth 
the attention of all consumers of coal for steam producing. 

Prof. Smith also states that the refuse from the best soft 
coals is from 3 to 10 per cent, from Illinois coal and from 
anthracite 10 to 20. The soft coals lead in value. 
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Coal and Coke Traffic, Ches. & Ohio Ry., Aug. 1883. 

General Manager C. W. Smith sends The Virgz"nias the 
data for the following statement of the total output and dis­
tribution of coal and coke received from mines on line of C. 
& O. Ry., (including fuel on Lexington division) during 
Aug., 1883, and Aug., 1882, in tons of 2000 lbs., compiled by 
fuel agent, C. M. Gibson: 

Kind. 1883. 1882. Increase. Decrease. 

Cannel. ............... 1,770 4,004 2,234 

Gas .•••••••••••...•••. 	90,535 30,8]t 10,356 
Splint and block ••••••• 9,671 8,08z 1,589 
New River, &c ....... 	30,452 33,362 2,910 

Coke ..••••••. I" ••••••• 7,001 7,791 790 

Totals ............ 6g,42 9 84,130 I,589 16,290 


This movement for August,~ 1883, shows net decrease 
of 14,701 tons compared with the movement for August, 
1882 ; a decrease shared in by all the kinds of fuel trans­
ported except splint and block coals. 

The distribution ofthe above was as follows: 
1883. 1882. 

I. To Ches. & Ohio Co. for it<; own use...... ...... 12,687 14,II2 
2. To Huntington, for West via Ohio river.......... SJO 2,160 

3. On Elizabethtown, Lexington & Big Sandy RR... 2,405 4,33t 
4. On Che3. & Ohio Ry., excepting Richmond.... 16,164 4,507 
5. To Richmond & Alleghany RR. at Clifton Forge. 207 73 
6. To Valley R R. of Baltimore & Ohio at St:lUnton. 26 
7. To Shenandoah Valley RR. at Waynesboro..... 16 2,088 

8, To Va. Midland Ry. tAt Charlotte~ville ....... 3,194 4,76g
f At GordonsvIlle ........ .. 


9. To Richm:md,Fredericksb'g & Potomac RR June. 108 135 
10. To Richml)nd for con~umption, including tug-s, &c 5,522 3,'06 
lX. 	To James River wharves for shipment.. .......... 12.534 19,336 

t Consump'n includ'gtugs &c, 270 4,291 
12 To Newport Ncws 	 f For shipment............... 15.521 24,596 


Totals........ ... ... ..... 6g.429 84,130 


This shows a very large increase in the deliveries of coal 
on the line of this railway west of Richmond, a consequence 
of the great activity in the manufacture of iron now prevail; 
ing along this railway. 

Kind. 1883. 18°2. Increase. Decrease. 

Cannel ............. .... 19,704 21,225 	 1,521 

G1~ ..................... 24'),554 211.714 31.840 

Splint and block ••••••••• (,7,567 86,237 18,670 
New River, &c ......... 270,236 231 ,193 38,038 

Coke ................... P,961 6o,c26 1°,935 


Totals ............ 678,C22 61 7,400 So,813 20,19! 


This shows a net increase of 60.622 tons, or about 10 per 
cent, in the yearly movement of 1883 over that for 1882 up to 
August 31st. 

A new Railway and Blast-furnace in W. Va.­
There are two important enterprises about ready to be set 
in operation. which, from the quiet and successful manner in 
which they have been managed, have failed to receive that 
public notice they deserve. We refer to the Kanawha and 
Coal River Railroad, and the Black Band Iron and Coal 
Company. These companies have, for their local basis, 
3500 acres of valuable coal, iron and timber lands on Davis 
c~eek, and 500 acres of land suitable for a town site and 
manufacturing purposes, on the Kanawha river, at the 
mouth of Davis creek" A blast furnace has just been com­
pleted at the mouth of Davis creek, which is now fully stock­
ed and ready for the fire. This furnace is of 30 tons ca­
pacity per day, and is but one of many other iron enterprises 
contemplated by these companies. 

A standard gauge railroad has been completed up Davis 

creek IS miles to the company's lands, Engines and cars 
are being built for this road of sufficient tonnage to do, a 
large amount of business. In a word, the road will, be fully 
stocked in a very short time. The charter held by the Ka­
nawha and Coal River RR. Co. extends to Coal river. 

The Black Band Iron and Coal Company's lands are per­
haps the most valuable of any lan~s e!llbracing the same 
number of acres, in this part of West Virginia; and, consid­
ering their three-fold value-coal. iron and timber-it is 
questionable if a similar body of lands can be found any­
where. 

The main seam 	 of iron ore is the black band, although 
there are other varieties in great quantities. The coal is of 
a superior quality. Experiments have been made in Bos­
ton with what is known as Block coal, taken from these 
lands, which resulted in demonstrating the fact that its equal 
for gas purposes, never went to that market. It is from this 
coal that coke is to be made. Some $600,000 have been ex­
pended by these companies in purchasing the land, making 
the railroad, building the furnace and making other im­
provements, and as we have already intimated, little has been 
said about it, a1though employment has been 'given to our 
leborers and mechanics, and a great part of this vast sum of 
money paid out in our county. 

The credit of securing these important enterprises to Ka­
nawha is due to James H. Huling and Capt. W. M. Hovey, 

who have worked with commendable energy, although at 


\ times under discouraging circumstances.- Weekfy Leader, 

Charleston, W. Va., Sept. 13, 1883. 

Meteoric Iron.--In Silliman's American Journal, 1866. 
there is an account of a mass of meteoric iron which some 
one saw about 15 years previously, in Botetourt county. Va., 
and left on a stone wall by the side of a public road. A 
fragment of this meteorite was analyzed by Woehler, of 
Goettingen, who found in it over 20 per cent of nickel. It 
was whiter than most iron, very close and homogeneous in 
structure, with a few minute prritic grains. Its specific grav­
ity was 7.64; its fracture fine granular, like cut steel; is not 
prone to decompose. and does not give Widmannstc:etian 
figures.-Who will find this valuable meteorite for the cabi­
net of the University? 

Natural gas [rom bored wells is making quite an inroad 
on the consumption o( coal; a window-glass works at Wells­
burg, W. Va.• states its superintendent, now uses but ;)0 
bushels of coal a day in connection with gas. while formerly 
it used 380, thus reducing its expenses from $39 a day to $7. 

The gas well at the Central Glass-works, Wheeling. \V. 
Va., says the "Intelligencer" is now 1,230' deep; the gas from 
it makes a strong) steady blaze several feet high. 

Hardness of Coke.-Our friends in discussing the com­
parative merits of different cokes make some very nice dis­
criminations as to hardness; commenting on these in a gen­
eralletter. Dr. Froehling says: "I' have never yet been 
able to differentiate between a hardness of ;).15 and 3.20. ex­
cept by guessing at it, which I don't do. The Hawks Nest 
coke seems to be the hardest, it is nearly or quite 4, while 
Low Moor is somewhat below 3.5; Longdale, and Fire 
Creek are between these figures."-In this connection, speak­
ing of "nice calculations." we recently heard that a foundry­
man in charge of a large Virginia blast-furnace, now 
using mainly W. Va. coke, but who had been "raised" on 
Connel1sville coke, says he finds in practice that Connells­
ville coke is about jive per cent better than New River, West 
Virginia coke. 
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Analysis of Flat-top Coke.-It was stated in our last 

issue that the coke ovens of the Southwest Virginia Improve­
ment Co., at Pocahontas, Va., on Norfolk &: Western RR., 
were in full and successful operat~on, producing a satisfacto­
ry coke, one that the founder at Crozer furnace, Roanoke, 
Va., who had been using both cokes in the same furnace,. 
said gave as good results in his blast-furnace practice ~s Con­
nel1sville. Below we give a com.plete analysis of this Poca­
hontas coke, made from the coal of the No. 3 or big bed of 
the Flat-top section of the No. XII or Lower Measures Vir­
ginia coals, kindly made for The Virginias by Dr. Henry 
Froehling, Analytical and Consulting Chemist of L7 South 
12th St., Richmond, Va. 

This coke was sampled by Mr. W. A. Lathrop, Supt. of 
mines, etc, of S. W. Va. Improvement Co.; we requested 
him to make it represent a fair average of the product of 
the ovens.-The sample analyzed represents an average of 
the charge of a 12 X 6 beehive oven coked 72 hours; it was 
drawn August 16, 1883. . 

For comparison, we place alongside Dr. Froehling's analy­
sis of the Flat top coke the analysis, by Mr. McCreath. of 
the "typical Connellsville coke," that Mr. Fulton selected for 
his comparison of Pa. and W. Va. cokes. (See page 40 of 
this volume.) 

Flat-top. Connellsville. 

Fixed carbon. . . . . . . . . . . . . . . . . . .. 93 84 89.576 
Volatile combustible maUer ......:. 0.59 0.460 
Moisture ... ..... . . . . . . . . . . . . . . ... . . 0.29 0.030 
A<;h.. ... .......... .... ......... ........ 5.28 9. 11 3 

100.00 99. 179 

Sulphur.......... .. •.. ..... .. . 0.357 0.821 
Phosphorus.... .......... .......... 0.018 0.014 

In the ash of the above analysis of Flat-top coke, Dr. 
Froehling found the following ingredients: 


Silica............. :..... 2.780 Phosphoric acid ......... 0.018 

Alumina.. ............. ... 1.009 Sulphuric acid... .. .... 0.158 

Ferric oxide .... ........ 0.881 Potash............... o.boS ­
Lime ................... . 0.341 Manganese ............. . a trace. 

Magnesia............. . 0.016 


Total. ..... ....... 5.271 


It is instructive to repeat in this connection Chemist An­
drew S. :VlcCreath's analysis of the coal, from the mines of 
the S. W. Va. Improvement Co., from which this' cuke was 
made. Mr. McCreath sampled complete sections of II' 8" 
of the thickness of the big bed at five different points in the 
mine. He says: "These different samples were crushed and 
intimately mixed previous to analysis, and they should fairly 
represent the character of the coal obtained in mining op­
erations."-This analysis showed this coal to contain: 

. 	\Vater........ ........................ 0.932) 
Volatile matter. . . . . . . . . . . . . . . . . . . . .. 20.738 I 
Fixed carbon ....................... 73.728 r100.00 
Sulphur. .. ..••.. ..... .• .. ...... .. . .. 0.618 J 
Ash............ ..•....•.. ..•........ 3.984 
Phosphorus......... ••.••. . . ......... 0.0013 


Mr. McCreath states, under date of March, 1883: "Al­
though none of this coal has as yet been coked in ovens,lab­
oratory experiments and tests in pits.ir:tdicatc ~h?t an excel­
ent quality of coke can be made from It, contalnmg not over 
five per cent of ash, and with an open cellular structure com­
bined with great strength;" characteristics that the above 
analysis and the test of use in the Crozer furnace confirm. 

W e ha~e heretofore called attention to some experiments 
that were made by Edward I. H. Howell, M. E. of Phila­
delphia, at the instance of the President of the S. W. Va. 
Improvement Co., to test the value of coke as compared 

with anthracite ~oal as fuel for domestic purposes, but now 
that Flat-top and New River cokes, made from Virginia and 
West Virginia coals, are to be had in abundance, we re­
produce these reliable experiments for the information and 
guidance of our fuel consumers. 

"To the President of South-west Virginia Improvement 
Company:-I would respectfully submit the following re­
port of the result of tests made to determine the value of 
coke for domestic use as compared with the best anthracite 
coal. The tests extended over two weeks, and were con­
ducted with all due care, in the following manner: 

A record was made at regular intervals of the temperature 
of houee, cellar, air-chamber ofheater, water (in water heat­
er), and of escaping gases in sl110ke-pipe·. All temperatures 
under control were kept close to fixed points, and the varia­
tion in temperature 'of outer air was duly noted and allow­
ance made in calculation of results. 

It was evident that fuels varying so greatly in character 
as coal and coke could not be burned to the best advantage 
in the same manner; care was therefore taken to note all 
the results obtained in burning coke under the different con­
ditions, and in the various manners, and from the data so 
obtained the following report is compiled; the test was made 
by burning (under conditions named) coal and coke, altern­
ately, in various heaters, stoves, etc., as follows: 

1st. Morris, Tasker & Co -Hot water heater; grate flat. 
2d. Medium base burner; self-feeding stove, circular fire-

pot and grate. . 	 . 
3d. Medium-sized hot-air heater; circular fire-pot and 

grate. 
4th. Small-sized hot-air heater; circular fire-pot and grate. 
5th. Medium-sized kitchen range. 
6th. Green-house water heater; flat grate. 
7th. Low-down grate. 

Test No. I. Morris, Tasker & Co's water heater.-Gen­
eral conditions.-Water kept 160°. Fires run with doors 
open; all draft off. Test started and closed with coke at a 
fixed depth in grate; records taken every two hours, except 
during night, when fires were banked. 

Coke test. 
54t hours run with coke, amount burned. . . .• . . . . . 736.5 pouncls. 
Ashes, total. • • ••• .•. ........................ 93. " 
A verage consumption in 24 hours ..... ......... 324. 
Average ashes per 100 pound:; coke ..... ........ 12.6 

Coal test. 
54 hours run with coal, amount burned ...•.... '" 948.5 ·pounds. 
Ashes. . • .. ........ . . ..• . ................ '" .... . 124. 25 " 

Average consumption of coal in 24 hours......... 420. 
Average ashes per 100 pounds ofeonl........ .... 13. 1 ,,, 

Percentage of coal burned in excess of coke, 30 per cent. 
Test NO.2. Base burner.-General conditions.-Draft kept 

same, and fire at cherry red. Checked at night-draft 
all off . 

Coke test. 
In 53 hours run, amount burned ..••• . . . . . . • •. •. 163. pounds. 
Average consumption in 24 hours. ••••• ..•••..•• 73.8 " 
Ashes per 100 pound!> coke ........... .......... 18 

Coal test. 
In 50 hours run, amo~mt burned ... . ..... ...... 177. - pounds. 
Average consumption in 24 hours ........... •.. 849 " 
A<;he<; per 100 pounds ...... ............... ....... 17.5 " 
Percentage of coal burned in exce.~.~ of coke, 15 per cent. 

Test NO.3. Medium heater.-Condition~ same as No.2. 
Coke test. 

72 hours run with coke, amount burned.... .. • .. . 178. pounds. 
• 	 Average consumption'in 24 hours.. .•. • •.•• ........ 59.3 ., 

Coal test. 
72 hours run, amount burned .•..• .•.•••..••••.• 205. pounds. 
Average consumption in 24 hours. .•.•. ..•• •••••• 6g.3 ,. 
Perce1dage ofaoallrnrned in exce.~s of coke. 15 per cent. 
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Test NO.4. Small heater.-Conditions same as NO.3. 
Coke test. 

48 hours run wIth coke, amount burned.......... 54. pounds. 
Average consumption in 24 hours ........... ,...... . . . 27. ,. 

Coal test. 
48 hours run with coal, amount burned . . • • • • . . . . 68. pounds. 
Average consumption in 24 hours. . . . . •. .. .. •••. 34. " 
Peecentage ofcoal burned in exce.';s of coke,. • • . 25 per cent. 

Test NO.5. Kitchen range.-Test both for economy and 
efficiency. 

48 hours run with coke, amount burned...... ...•.. 154. pounds. 
Average consumption in 24 hours... ...••. . ...••. 77. " 
48 hours run with coal, amount burned. . . . . . . . . . . 174.5 " 
Average amount in 24 hours. .••••..... ...•.. ...•. 87.25 ,. 
Percentage of coal bur/led 1:n excess of coke, 13 per cent 

Test No.6 was made to ascertain the capability of coke 
for holding fire for long periods. without attention in inter­
val, and result will be stated in general suming up. 

Test NO.7 was made to ascertain in what manner coke 
could be used for grates, and method of burning to best ad­
vantage. , 

Conclusions from tests.-From the above tests the follow­
ing general results may be consid.... ~s demonstrated: 

I st. 	That coke can be successfuUy aIld economically used 
for all domestic purposes. 

2nd. That under proper conditions and with proper care, 
the coke is more economical than anthracite coal. 

Conditions and care required for economical use 
of coke.-As the relative value of anthracite to coke (based 
on the amount of carbon) may be expressed as 10 to 9, we 
must look for a reason for the greater economy of coke, as 
shown by tests. This will . be found. in the bulk of coke as 
compared with anthracite. A cubic foot of anthracite will 
weigh from 53 to 56 pounds, while the same amount of coke 
will be but 27 to 30 fJounds. For practical purposes we may 
call the bulk of coke double that of coal for same weight. 

This greater bulk enables the grates of heaters, stoves, etc. 
to be covered with a fuel weighing half that of the same 
amount of coal, and prevents, to a great degree, the waste 
from the insane desire of all domestics to fill the heater or 
range full of coal. Added to this. coke will burn longer, 
hold a steadier heat than anthracite, when it is used in deep 
or hroad fires, and all drafts shut off. Hence, when care is 
taken on above points, a remarkable economy as compared 
with coa.l will result. and the greatest per cent of saving will 
be in the largest j{ra(es. 

The result in Test No. I may be considered as above the 
average to be expected, but certainly a saving in cases re­
fered to, of 20 per cent may be expected 

In smaller grates, a lower percentage will be made, and 
the result in Tests 2 and 3, which resulted in same average 
ofsaving, may be t~ken as a fair estimate, i. f., J5 per cent. 

From the tests made, the following facts may be stated as 
demonstrated for the successful burning of coke: 

1St. The size of coke used should be a size smaller than 
that of anthracite for same purposes 

2nd. Fire should be made deep and broad, and after coke, 
catches, all drafts should be checked (at night entirely, in 
most cases). Care must always be taken to keep supply of 
coke large, as fire will not be held except in deep bodies of 
coke. 
. 3rd. The most strongly marked pecu11arity of coke is in­

dicated in above directions; i. e., the absolute need of a body 
or quantity of it. It cannot be burned in shallow fires. 

4th. The ashes from coke are a white powder and free 
from clinker. 

In conclusion, I should say that for domestic use and 
weightfor wez"ght with anthracite, it will befound, in most 
cases, to give better and more satisfactory results. 

Very Respectfully, 
Edward 1. H. Howell, M. E. 

Sales Agent of S. W. Va. Improvement Co., E. S. Hutch­
inson, of 138 S. 3rd. St., Philadelphia, says :~This report 
shows that Flat-top coke as a fuel for household purposes 
has a value from fifteen to thirty per cent over the best an­
thracite coal, so that coke at $4 per ton, at which price it can 
be sold at Lynchburg and all points west, is as cheap as an­
thracite coal at $3.50 per ton. 

At Norfolk, Petersburg, and all places where coke can be 
placed at a cost of not e-?,ceeding $5 per ton, the best Le­
high anthracite coal would have to be sold at $4 per ton to 
equal it in value as a domestic fuel. . 

But it has other advantages over anthracite coal for cook~ 
ing purposes, as the fire can be kindled in mnch less time 
and at a less expenditure of fuel; and for such purposes as 
broiling, it is as good as a charcoal fire. 

Remember this also: Coke burns with a bright glow, has 
no dust, and the smallest per cent of ash of any fuel used. 

Crushed Coke is now regularly quoted, especially in 
eastern cities where it has taken the place of anthracite for 
domestic purposes. We notice in one of our recent ex­
changes that Connellsville coke in Chicago is quoted at $5.15 
to $5.20 per ton, and crushed coke at $6.05 to $6.20 per ton, 
accordmg to delivery.-We hope that some of our coke 
manufacturers will soon 'give us crushed coke in Virginia to 
take the place of the large quantities of Pa. anthracite that 
are now consumed here. 

"Coal" of New York, states that during the present year 
coke has made startling inroads into the found ry trade of 
anthracite coal in the eastern and middle states, where form­
erly the best grades of Lehigh lump were used to melt iron 
in cupolas for machinery and stove castings. Connellsville 
and other cokes are so extensively used that not more than 
one· quarter or one-fifth of the quantity of anthrac:te used 
years ago is now consumed. 

The tubulitic strata of No. V, which are described, on 
page 13 of this volume, by Prof. Wm. B. Rog-ers. as unique 
features of the upper beds of formation No. V. the Clinton, 
are remark-ably well presented in the cut that Capt· W. N. 
Page has had made in the N. E. end of Brushy mountain. 
near the Rockbridge Alum Springs, Va., for mining Clinton 
or red-shale ore for the Victoria furnace. The coloring of 
the tubulites in some of these sand-rocks brought to the 
furnace is very beautiful. It would be well for all our geolo­
gists to become familiar with the appearance of these strata, 
as they are useful guides in seeking for the Clinton ores. 

Flat"top Coal and Coke.-On another page we g~ve an 
analysis of the first-class coke now being made at Pocahon-' 
tas, Tazewell county. Va., from Flat-top (New River, coal 
by the S. W. Va. Improvement Co. Supt. W. A. Lothrop 
furnishes us, under date ofSept. 15, 1883. the following facts 
of the output, etc, of the S. W. Va. 1. Co. from the opening 
of the New River branch of N. & W. Ry. to its mines in 
May last to date: 

Coke shiped . ......... . ................... 3-1,872 tons. 

Coal coked.~................................. 10,140 
 H 

Total output, ....... . ................. 45,012 •• 


Coke made .••.•. ........ ... .•••• .• • . ...... 6,084 
 H 

Percentage of coke from coal 60. 
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Evidences of a great I ancient Glacial Lake 

in West Virginia. 


By Prof. I. C. White. 


Among the papers read before the geological section at 
the recent meeting, at Minneapolis, of the American Associa­
t,ion for the Advancement of Science, was the following deep­
ly interesting and thoughtful one, by Prof. I. C. White, ofthe 
University ofW. Va., on the old Glacial Dam at Cincinnati 
and the evidences of the West Virginia portion of the vast 
lake made by that dam. 

"In a paper read before the Boston Socie'tyof Natural 
History, March 7, 1883, Rev. G. F. Wright has shown that 
the southern rim of the great northern ice sheet, crossed the 
Ohio river near the site'of New Richmond, a few miles above 
Cincinnati. Mr. Wright believes that one effect of this in­
vasion of the Ohio vaHey by the glacial ice, was to form an 
immense dam of ice and morainic debris 500 or 600 feet 
high, which effectually closed the old channel way, and set 
back the water of the Ohio and its tributaries until rising to 
the level of the Licking river divide. it probably found an 
outlet through Kentucky around the glacial dam. As this 
divide is 500 or 600 feet higher than the present bed of the 
Ohio at Cincinnati, Mr. Wright states that the site of Pitts­
burg would have been submerged to the depth of 300 feet, 
and adds: "It remaills to be seen how much light this may 
shed upon the terraces which mark the Ohio and its tributa­
ries in Western Pennsylvania." 

Having resided for nearly a score of years in the valley 
of the Monongahela river, the writer is necessarily familiar 
with its terraces and surface deposits in general ; and in re­
ply to the above query of the eminent glacialist, would an­
swer that his admirable work throws a flood of light upon 
the Monongahela terraces, and proffers for them and the 
deposits along other tributaries of the Ohio, the only satis­
factory explanation that has ever been advanced. 

Of course, if the Ohio river was ever so obstructed for any 
considerable period of time, it would follow, as a necessary 
result, that many of the tributary streams and the Ohio itself 
above the limit of the dam, would have their old valleys silt­
ed up with vast heaps of trash-clay, sand, gravel, boulders, 
drifted logs and other rubbish-carried down by the streams 
from the region not sheeted with ice, and dumped into the 
great in.1and lake stream which extended from Cincinnati far 
up toward the sources of the Monongahela. 

That the valley of the latter stream has been refilled with 
trash during some period of its history to a height of 250 or 
300 feet above its present bed, the evid.ence is most conclu­
si\'e, for the remnants of this deposit still cover the surface 
to a great depth in long lines of terraces extending from 
Pittsburg, Pa., southward along the river to Fairmont, W. 
Va. a distance of 130 miles, and very probably much furth­
er, as I have never examined the river valley above the lat­
ter town. 

The striking peculiarity of these terrace deposits is that 
they suddenly disappear at an elevation of 1050 or 1075 feet 
above tide, not a single rounded and transported boulder 
ever being found above the latter horizon, though occuring 
in countless numbers below this level. 

The hills along the river often rise 300 or 400 feet higher 
than the uper limit of the deposits. so that there can be no 
mistake about the elevation at which the terrace deposits 
disappear. The composition of these great heaps of surface 
debris is, along the immediate valley of the riyer, a hetero­
aeneous mixture of sand. clay, gravel, rounded boulders of 
~andstone of everv size, from an inch in diameter up to four 
feet, pieces of coal, leaves, log.s of wood, and every other 

species of rubbish usually transported by streams. Back 
from the channel of the river, however, and especially \Vihere 
the surface configuration would make quiet water, there oc­
cur thick deposits of very fine, bluish white clay, in which 
great numbers of leaves are most beautifully preserved. 
These clays have been extensively used for the manufacture 
of pottery at Geneva and Greensboro, Pa., and also to some 
extent at Morgantown and Fairmont, W. Va. Though the 
clay deposits occur at nearly every horizon they are purest 
near the uper limit of the terraces, and these are consequent­
ly the only ones that have hitherto-been much explored. 

In the vicinity of Morgantown, terraces of transported ma­
terial occur at the following approximate (measured by ba­
rometer) elevations: 

Ft. above Ft above 
river. tide. 

First terrace...................... 30 820 
Recond terrace...... • ........... 75 865 
Third terrace. . ..... . ..... ........ 175 965 
Fourth terrace. . . . . . • • • • • . •. •••••• 200 990 
Fifth terrace ..• '.. . . .. . • .. . • .. .. • .. 275 1065 

The accompanying cross section of the Monongahela val­
ley, near Morgantown, exhibits the relations of the terrace 
deposits to each other and te> the river channel. 

The first terrace is the present flood plain of the river, con­
sisting principally of fine sand, mud and gravel. It seems 
to possess some respectable antiquity, however, since Mr. 
Walter Hough, one of my students, dug some teeth and 
bones from five feet below its top, which were identified by 
Prof. O. C. Marsh, as the remains of a species ofpeccary, an 
animal that has not inhabited the region in question within 
the American historic epoch. 

All of the other terraces have thick deposits of transported 
material wherever the original contour of the surface has 
favored its preservation from erosion. From the top of the 
fourth terrace Mr. Keck dug a well through 70 feet of clay, 
gravel and boulders without finding bed rock .. He also en­
countered logs of wood in a soft or semi-roten condition 
near the bottom. 

Many other wells on the third terrace have been sunk to 
depths of 20 and 30 feet without reaching bed rock. 

The fifth terrace of this Mo;-gantown series marks the 
height to which the pre-glacial valley of the Mononga~la 
was silted up, partially or entirely during the existence of the 
glacial dam at Cincinnati, since, as already stated, no clay 
beds, rounded boulders or other transported material are 
ever found above its top, but instead only angular fragments 
of the country rock, and thin coverings of surface material 
which has accumulated in situ. 

Owing to the considerable elevation':"-275 feet-of the fifth 
terrace above the present river bed, its deposits are frequent­
ly found far inland from the Monongahela, on tri1?utary 
streams. A very extensive deposit of this kind occurs on a 
tributary one mile and a half northeast of Morgantown, and 
the region, which includes three or four square miles, is !-ig­
nificantly known as the "flats." The elevation of the "flats" 
is 275 feet above the river or 1065 feet above tide. The de­
posits on this area consist almost entirely of clays and fine 
sandy material, there being very few boulders intermingled. 
The depth of the deposit is unknown, since a well sunk on 
the land of Mr. Baker passed through alternate beds of clay, 
fine sand and mudy trash to a depth of 65 feet without 
reaching bed rock. In some portions of the clays which 
make up this deposit, the lea\:es of our common forest trees 
are found most beautifully preserved. Whether or not they 
show any variations from the species growing in that region, 
the writer has not yet had time to determine, but when a 
larger collection has been obtained, this subject will receive 
the attention that it deserves, since if the date of the glacial 
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epoch be very remote, the species must necessarily show 
some divergence from the present flora. . 

Of animal remains the only fragment yet discovered in 
this highest of the terraces is the tooth of a mastodon, dug 
up near Stewartstown, seven miles northeast from Morgan­
town. 

The other tributaries of the Monongahela, on which the 
writer has,noted the clay and other deposits of the fifth ter­
race, are Decker, Dunkard, Whitely, Mudy, and Ten 
Mile creeks, and in each case the deposits disappear at the 
same absolute level at which they cease along the river. 

The Great Kanawha river, another principal tributary of 
the Ohio, draining a region that was never glaciated, also 
exhibits water-worn bo.ulder deposits which disappear at 200 
-300 feet above the present level of that stream, though I 
have not determined the exact limit. 

The glacial dam at Cincinnati presents a complete expla­
nation for the origin of Teazes valley, an ancient, deserted 
river channel 20 miles long and one or two miles wide, which 
leaves the Great Kanawha IS miles below Charleston, W. 
_	Va., at Scary, and passing through Putnam and Cabell count­
ies, extends to the valley of Mud river, a tributary of the 
Guyandot which empties into the Ohio at Huntington. 

This valley, although having an elevation of 200 feet or 
more above the Kanawha, is filled to a great depth with round­
ed boulders of sandstone, chert, cannel coal and other trash 
which has plainly been transported down the Kanawha from 
above Charleston, so that although it was clearly seen that 
the water of the Kanawha had once found an outlet to the 
Ohio by way of this valley and the Mud and Guyandot 
rivers, yet why this ancient channel should have been aban­
doned for the present much more circuitous one had always 
remained a mystery until Mr. Wright furnished the key in 
his discovery of the great ice dam at Cincinnati. For it is 
now clear- that such a barrier would set back the water of the 
Kanawha until rising above the divide which had previously 
separated it from Mud river, it sent an arm across to the 
Ohio by way of the Guyandot, 50 miles below where the 
other arm and main stream reached the same river at 
the present mouth of the Kanawha, thus converting portions 
of Putnam, Mason and Cabell counties into a large triangu­
lar island, the base of which was formed by the swollen Ohio, 
and the sides by the two arms of the Great Kanawha. The 
melting away of the Cincinnati dam withdrew the water from 
the western or Mud-Guyandot arm of the Kanawha, leav­
ing the abandoned valley high and dry, but littered up with· 
transported trash as we now see it, while the Kanawha con­
tinued on to the Ohio in its present and pre-glacial outlet. 

A summary view of these and other facts in the writer's 
possession seem to prove, beyond any reasonable doubt, that 
Mr. Wright's hypothesis concerning the darning up of the 
Ohio by the glacial ice in the region of Cincinnati was an 
actual reality; that during the period of its continuance the 
principal tributaries of the Ohio had their valleys filled with 
sediment carried down and dumped into them by the mount­
ain torrents, and other streams which drained the area south 
from the glaciated region; that subsequently, when the bar­
rier disappeared, the rivers recut their channels through the 
silt deposits, probably by spasmodic lowering'of the dam, in 
such a manner as to leave the deposits in a series of more 
or less regular terrac~s which in favored localities subsequent 
erosion has failed to obliterate, though from steep slopes it 
has removed their every trace. 

The elevation of this dam at CinCinnati, as determined 
from the upper limit of the fifth Monongahela river terrace, 
would be somewhere between 1050 feet and 1075 feet above 
tide, or about 625 feet above low water there in the present 
Ohio. ­

Notes on the Geology of West Virginia. 

Written for The Virginias by Prof. I. C. White. 


(Contin~ed from page 126.) 

No. VI. The geology of the Ohio Riverfrom New.Mar­
tinsville to Marietta. 

Form New Martinsville the Ohio river takes a course not 
far from S. 45° W. on which it continues to flow for nearly 
30 miles, making the long, straight sweep known on the river 
as Long Reach. For some distance below New Martinsville, 
the rocks are nearly horizontal with reference to the Ohio 
river, so that the horizon of the Pittsburg coal remains near­
ly the same as at the latter town, viz: at 250-300 feet below 
the level of the Ohio river. This will be rendered plain by 
the following Section (11) taken in descending a steep hill on 
the W. Va. shore, one mile above Sistersville, Tyler Co., 
and nine miles below New Martinsville: 

1. Soil and red shale from tob of knob ....................•.15' 

2. Deep red shale .•••••.•••.•••••.••••••..•••.•••.•.•...••..20' 
3. Sandstone and concealed ..........•.........•...........10' 

4. Red -marly shale. • • • • • . • • • • • . • • • . • • •. . • •. . • . . • • • • • . • • • . .. 5' 
5. Concealed.................. ••. . . . • . . . • . . .. . .•.....•...30' 

6. Deep red. marly shale . .••••••••.•••••...•••..•.•..••••.. 10' 
7. Concealed.........•...•........................•.......35' 

8. Ooal, Jolleytown, a thin streak thickness only ....... .2/1-3" 


9. Shaly limestone and fire-clay ...........•.......... 1'1 

10. Shales.............••...........................•. 5' I 

11. Sandstone, massive ................•••..........10' 

12. Concealed..............•..................••..... 5' I 

13. Red shale. containing nodules of iron ore ......... 5' 

14. Concealed..•.........•...........•.............. 60' I 

15. Sa.ndstone, rather massive ..••.....•..•.....•.....10' 
16. Concealed and shaly sandstone .......•...........30' I 

17. Deep red shale .••.••..••.•••••.•.•.•••...•...• •..15' t248' 
18. Sandstone and sandy shale ......••••.........•....15' I 

19. Deep red shale .•• .•••.•...•••••.•••..• ~ ...•....•.10' I 
20. Sandstone........................................ 2' 

21. Marly. gray shale ...•..••••...•.................•.10' 

22. Red shale with small limestone nodules at base....10' 
23. Shales and shaly sandstone .....••• ~ . . . . . . . . . . . . . .. 5' 
24. Sandstone, flaggy. . . . . . • • . .. . • • . . . . . . . . . . . .. . ....10' 
25. Sandstone shales and concealed ........•••••......35' 

26. Sandstone, rather massive ........................15' J 

27. Concealed ....................... ............... 5' 

28. Coal, Washington. blossom. • •• • ••••.•.••.....•... ­
29. Concealed...................•....................20' 

30. Flaggy sandstone ................................20' 

31. Concealed to low water in Ohio riyer.. .... . .... 50' 

Total .......•................... , .473' 


This hill is not high enough by about 30 feet to reach the 
horizon of Limestone X, since that stratum belongs 400' 
above the Washington coal, while the hill rises to only 370' 
above the latter. 

It extends up however far enongh to catch a representa­
tion of one of the Permian coals, which has a wide distribu­
tion in southwes·tern Pa. and Monongalia, Marion and \V etz­
el counties of W. Va. This is No.8 of the section, a thin 
streak of coal which seems to represent the Jolle),town coal 
bed. 

In Greene Co., Pa., where this bed was first named by 
Prof. J. J. Stevenson, it comes 260'-275' above the Washing­
ton coal, and is the first bed above the latter that ever fur­
nishes any workable coal, since it sometimes attains a thick­
ness of 2! feet. It has been absent in all the ~ections, how­
ever, along the Ohio, between Moundsville and New Mar­
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tinsville, unless a thin seam df fireclay with the slightest trace 
of dark slate seen in the New Martinsville section should be 
identified with this coal. 

The section shows that the coal comes 248' above the 
Washington bed at Sistersville, thus like all the other inter­

vals exhibiting a slight westward decreas~ in thickness. 
The interval from the Jolley town coal to Limestone X in 

Greene Co., Pa., is 165 feet, against ISS here on the Ohio 
river. 

The Washington coal has riot been mined in the vicimty 
of Sistersville, as far as I could learn, so that nothing is 
known as to its thickness or quality there, though judging 
from the black streak made in the soil by its outcrop the 
coal cannot be more than 2i'-3' thick. 
. Several small, rounded boulders were observed on the very 
summit of the knob where the section begins at an elevation 
ofsomething like 1050 feet above tide. Since this is the on­
ly locality along the Ohio riyer between Wheeling and the 
Kentucky line where rounded boulders were observed at 
more than 60'-80' above the river, I am inclined to believe 
that those near Sistersville were carried up from the river 
by the Indians. since some chiped flints, a mortar, and pestle 
found on the knob, prove it to have been one of their camp­
ing sites, though if Rev. G. F. Wright's theory be true that 
the waters of the Ohio were in Glacial times set back by a 
great dam of ice 500' -600' high, which, as the terminus of the 
Northern Ice-sheet, crossed the Ohio valley into Kentucky 
above the site of Cincinnati, then these rolled boulders on the 
summit of the Sistersville hill could be readily accounted for, 
since they come at about the upper limit of the back-water 
which such an ice dam would make. 

A wide terrace occurs at Sistersville, the top of which 
makes a beautiful plain 60 feet above low water. 

About one-half mile below Long Reach P. O. and eight 
miles below Sistersville the hills rise abruptly on the Ohio 
side, and in descending from their summits the following Sec­
tion (12) _was constructed: 

1. Concealed from t9P of knob ...................... 5' 1 

2. Sandstone. hrownish gray ....................... · 5' I 

3. Concealed..............••.......................10' 

4. Red shale............. . . . . . . . . . . . • • . . . . .. .•• • • . .. 5' I' 


5. Sandy shale. . . . .. . ..................••...........15' 

6. Massive sandstone .........•.._............. 0•. 0..•10' } 130' 

7. Concealed............... o •••••• 0 0 .·· ••• 0.. • •• 0.20' I 

8. 	Red and variegated shale coutaining iron ore 

nodules....•.•.... 0 .... 0••..•.•.• 0•.•• o •••• 0 .20' I 
9. Concealed...••............ 	 15'
0 •••• 0 ••••••••••••••••• 

]0. Sa.ndstone. ma.ssive ........ 0.'0 ••• 0•.••.•.. 0•••.•.10' 

11. Concealed..••.•....... t ••••••••• o. 0•. 00 .•.••..••.•15' J 


]2. Fireclay with appearonce of thin cral streak. 1 

JolleytoUJn. • • . . . • . .. . 0 • ,. •• i'
I •••••••••••• 

13. Red shale alld concealed.......... . ~ ........ 0.0.10' 

14. Sandstone. very massive, gray 0 ...................20' I 

15. Ooncealed 0••...•••.•••.•• 0..••.•••.. : 0 ••••. 0••.. 25' I 
16. Marly shales containing small limestone nodules .. 10' 
11. Ooncealed................. . • • • . . • . • • . . . .. • . . . . . . .. 5' f . 

18. Sandy shales, and llaggy sandstone ................30' 250' 

19. Sandstone, massive...... . .................. 0" .. 15' 

20. Concealed...••..... , ..•...... 0 ••• 0 •••••••••••••••10' I 
21. Shaly sandstone and shales ............. ; ......... 25' I 

22. Gray shales ....................••.................35' 

23. Red shale with rich iron ore nodules ..•........•..10' 

24:. Concealed.............. ........ . ...•......••....20' I 

25. Red shale ..••••..••••..••••.••...••..•...••••.....20' 
26. Sandstone and conceal ed..........................15' J 

2't. Coal, Wmhingto1l, blossom........................ ­

28. Red shale . .••••.•.•••.••....•.••.....••••.•••••...10' 1 
29. Sandstone, massive ...•.•..•..............••...•••20' 

30. Concealed ..•..•......••..•..•...................10' 

31. Limestone, light gray, rather pure .•...........•.. 2' l 

32. Concealed...•••.........•••......................40' 150' 


33. 	Variegated shales interstratified with ilntmre 
limestones .....•......... " ...• : .....•........10' 

34. Red shale . .••.•....•....• 0 ••••••••••••••••••••••••15' 
35. Fireclay and shales. . . . . . . . . . . • • .. . • • . . . . . . . . . . . .. 3' 
36. Concealed to low water in Ohio river ....•..•••••. 40' J 

This section shows that the rocks have risen above river 
level about 60' from the locality of the last section (near Sis­
tersville) to this point, and consequently the horizon of the 
pz'ttsburg coal has approached that much nearer the surface 
than it was at Sistersville, and ought to be found here, if 
present, at a depth somewhere between 200 and 250 feet. 

The coal streak, No. 12, seems to represent the Jolley town 
bed because it comes at the same interval above the Wash­
ington coal (No. 27), as the one which was identified with 
the Jolley town coal in the Sistersville section (II). 

The Washington coal is but feebly represented in this 
section, since if one can determine anything from its decom­
posed outcrop the coal cannot be more than one foot thick, 
and is quite slaty besides. 

At Raven Rock P.O., four miles below Long Reach, the 
river bluff on the W. Va. side is capped with an enormous 
sandstone from which the descent to the Ohio river is almost 
vertical for more than 300 feet. In descending from the sum­
mit of the Raven Rock cliffs the following Section (13) was 
obtained: . 

1. Sandstone, Upper Proctor, very massive .•.•...... 45' 
2. Soft gray shall'S ..................................35' 

3. Flaggy sandstone .......•.........•......•........ 5' 

4. 	Sandstone. Middle Proctor, very massive, 'cur­

rent-beded, micaceous ............. : ..... 20' 

5. Shales, gray..................... . ...............15' 

6. Red shale .•..•.........•...... .....•• . .•.......20' 

7. Flaggy sandstone............................. .. 5' 

8. Gray shale ...............•...........••........ 3' 

9. Red shale .••••............. .......•..•.• • . . . . . .. 2' 


10. Gray shale. . . .. . . . . •. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2' 
11. Calcareous lean iron ore ........................ 1'2" 

12. Red and gray shales........................ .. ...15' 

13. Coal and black slate, 'Wa~hington ....•..•...••• I'00 •• 

14. Fireclay and shales ...........~......... .. ....... 3'1 

15. Limestone, impure, sandy, . . . . .. .. .. .. .. .. .. .. . ... 2' I 
16. Sandy shales ...........•........................ 3' 

17. Sandstone, Lower Proctor. massive............•...20' I 


18. Limestone, light gray, good.. . .. . .... ............. 5' I 

19. Concealed.......... .... . ••...•...•..............15'­
20. 	Limestone, interstratified with red and greenish , 

shales .........•...••••..................•••.50' ~ 176' 
21. Concealed.•...........•..••......•.....•...•••..25' I' 

2:? Red shale ..••..••••.•....••.......••.....•........ 3' 

23. Sandstone. tlaggy and massive, Waynesburg ...•..20' 

I 

24. Concealed to low water in Ohio river, but con- 1 

taining a coal (Waynesburg) reported 3' thick 

about 10' below top of intervaL .................30' 


Total ...........................•....345' 
Here, as will be seen from the section, the l¥askington 

coal has risen 25' higher above the river than it was in the 
previous section, 3! miles above, thus bringing the top of the 
llpper coal group, or No. XV, above river level, since No. 
23 seems to represe.nt the J,VaY1U!sburg sandstqne, a!ld a coal 
is reported as occunng a short dIstance under It, whIch would 
be the WaYllesburK bea, the top member of XV. 

http:represe.nt
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The upper Proctor sandstone, No. I, caps the hill at this 
point, and on its top lie two or three enormous loose blocks 
of sandstone, which must be a portion of the same bed 
broken up by erosion, so that the original thickness of the 
Upper Proctor stratum at this locality must have been 60'­
75'. The rock is rather coarse, soft, somewhat feldspathic 
and of a yello~ish gray color. 

The scenery around these massive sandstones is very wild 
and picturesque, and the locality is much frequented by 
pleasure parties. 

The limestones in No. 20 are mostly of a bluish color, and 
impure. Some of the layers would probably make hydraul­
ic cement. 

Below Raven Rock P. O. the Ohio river bends toward 
the west for more than a mile, and the rocks rise quite rap­
idly above its surface, bringing up the Wa)mesburg coal to 
7S feet above the river. 

The following Section (14) was observed on the Ohio river 
2~ miles below Raven Rock: 

1. Sandstone, coarse, very massive, Waynesburg . .........35' 

2. Shales.............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5' 

3. Coal, lVaynesbllrg, with a shah> parting near centre ..... 3 
4. Concealed to low water in Ohio river ................... 80' 
The Waynesburg sandstone, No. I, stands out from the 

river bluffs in a very bold escarpment, and when followed 
down the river from this point thickens up to 50' or more, 
making an immense cliff that is constantly in sight until we 
come to St. Marys, the cou'nty seat of Pleasants, 3 miles be­
low the locality 'of the last section. 

The coal, NO.3, has been mined to a small extent. but is 
reported as slaty and sulphurous to such a degree as to be 
practically worthless. 

At St. Marys the following Section (IS) was made in de­
scending the hill near the tannery: . 

1. 	 Upper Proctor sandstone left in small blocks on the 
summit of the knob from which it has been eroded .... 

2. Concealed to base of stel'p bluff indicating sandstone .. 140' 
3. Red shale and concealed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 40' 
4. Sandstone.............. .. ,. . . . . . . .. . . . . . . . . . . . .. . . . . . 7' 

5. Sandy shales. . . . . . . . . . .. . .............• _. . . . . . . . . . . . .. 20' 

6. Concealed and red shales .•.. _....•......... _.. _. . . . . .. 50' 

7. Shales, yellowish brown .................. :............. 5' 

8. 	Sandstone, Hla'yneslmrg, very massive, rather soft, 

micacpous, light gray ............................... 25' 
9. Shales, dark at base ...... ." . . . . . . .. . . . . .. . . . . .. . . . 5' 

10. Coal, Waynesburg .•... _........ : ••.••................ 't 

11. Concealed .... .! ••••••••••••••••••••••••••••••••••• :.. 12' 
12. Sandstone, flaggy:..................................... 3' 

13. 	Shales, variegated................ .................... 7' 

14. Sandstone, rather massive ........................ " . . . 5' 

15. 	Gray sandy shales ................ : ... ... .. . . ..... ... .. 5' 

16. Concealed to low water in Ohio river .................. 35' 


Total .. _. . . . . . . . .. ...... .. . ........................ 359' 


The series of impure limestones seen in Section 13 at Ra­
ven Rock, where they are 50' thick and.[interstratified with 
red shale, were not observed in this section. being very prob­
ably covered up by surface accumulations in No.6 of the 
above section, though it is quite possible that a large amount 
of the limestone has disappeared, since only a few layers of 
these rocks were observed in the steep hill-side above the 
TVaynesburg sandstone at the locality of Section 14, three 
miles above St. Marys. 

The Waynesburg sandstone has been quarried for build" 
ing stone at this locality and also for the construction of 
bridge piers and abutments on the new Ohio River RR. It 
splits easily and dresses well into blocks of any desired size, 
but being somewhat feldspathic, it will doubtless not resist 

weathering very effectively. This stratum, No.8, has been 
identified with the Waynesburg sandstone on the basis of its 
stratigraphical position, massiveness, and general features. 
Though it is not impossible that it may turn out to be the 
Pittsburg sandstone, and the coal under it the Pittsburg coal, 
since I am not satisfied with th~ sudden disappearance of the 
buff limestone group seen in the section at Raven Rock. 

The Waynesburg coal, No. 10, has been mined on a small 
scale at this locality, but the opening was closed, and the 
coal' concealed, except its'blossom, at the time of our visit. 

Not more than 300 yards southwest from the locality of 
the last section, the structure of the rocks shows the follow­
ing (Sec. 16) succession:­

1. Concealed from summit of knob ....................... 220' 

2. 	 Waynesburg sandstone, very massive, feldspathic, pebbly . 

near centre, yellowish gray........................... 70' 
3. Shales,....................... . ....'. _ ................. 0' - 5' 

4. WaYl1esbllrgcoal, impure................................ '-3' 

5. 'Fireclay and sandy shales .......,..... :.!....... .. ....... 5' 

6. Concealed ............................................ 15' 

7. SalldRtone, massive... ..... ........................ 5' 

8. Concpaled to low water in Ohio rlver' , .. ; : .. ; ....... ; 40' 


Total ................................................ 868' 


Here the Waynesburg sandstone has inc.reased in thick­
ness nearly three-fold inside of three hu~dred yards, at the 
same time growing quite coarse, and even conglomeratic, for 
at 50' above its base, a layer 3'-5' thick, is a perfect mass 
of quartz pebbles from the size of a pea up to a chestnut. 

The shales under this sandstone exhibit erosion from the 
deposition of the latter, since they constantly change in thick­
ness and the sandstone rests upon them with local uncon­
furm~~ . 

The Waynesburg coal, NO.4, was also once mined to a 
small extent at this locality, but it is quite thin, varying- in 
thickness from 1'-3', and contains much sulphur and other 
impurities. 

When followe.d down the river from St. Marys, the rocks 
seem to rise quite rapidly, since we are now approaching 
the locality where the "Oil Break" of Volcano, Burning 
Springs and other places in Wood and \Virt counties, cross­
es the Ohio river, ' 

About a mile below St. Marys some oil has been obtained 
at a locality known as Van Cluse. A I I -barrel well of light 
gravity oil was struck at a depth of 357 feet. The base of 
the f,VaYllesbwg sandstone. occurs here at an elevation of 
150' above the low water til'tHe Ohio river, according to a 
barometrical measurement by student Hartigan, and as the 
oil well begins 30' feet above water level it would start 120' 
below the Waynesburg coal, or 130'-150' above the Pitts­
burg' coal horizon, and hence the oil rock is most probably 
the Morgantown sandstone. This same stratum is an oil 
reservoir in the Dunkard oil region of Greene. c\.)unty, Pa .• 
some of the largest wells found there having been obtained 
in the 11lorgantown sandstone. 

Much interest attaches to the ~orings made in the Van 
Cluse district, since in none of them was the Pilt:;burg coal 
found. One well \VaS drilled to the depth of J 300 feet, but 
no oil was found below the sand struck at 350 feet. In this 
boring a large bed of coal was struck at a depth of 700 feet. 
This would most probably represent the Upper ,Freeport 
coal, since it comes at the horizon where that bed ought to 
be found, viz: 550~-57o' below the place for the Pittsburg' 
coal. 

The absence of the P-iftsburg coal from the series at this 
locality was not expected, since it is so regular and persist­
ent in its distribution to the north, or at least from Pipe creek 
northward. Just where this irregularity in the Pittsburg 
coal begins on the Ohio river is not now known, and nothing 
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bUt the drill can reveal it, sin~e this is the first point below 
Pipe creek, 50 odd miles above here, at which we have had 
any information concerning the presence or absence of this 
important coal bed, because its horizon has been below river 
level all the time between the two points and no drill holes 
of which we could learn, have been sunk along the Ohio in 
this interval.. It is possible that St. Marys may be the north­
ern edge of the barren patch in the Pittsburg bed which ex­
tends through to Burning Springs on the Little Kanawha 
river, and with many interruptions of produttive areas, 
spreads to the Great Kanawha and on south-westward to 
the extreme outcrop'of the Pittsburg coal, near the Ken­
tucky line, thus seriously impairing the formerly supposed 
continuity of this famous bed, and greatly reducing the area 
over which it can ever be mined. This barren area in the 
Plttsburg marsh, may, however, for ought we know at pres­
ent, extend much farther north than St. Marys, possibly 
reaching to the vicinity of Sistersville, in Tyler county, half 
way to Pipe creek, so that no shafts should ever be sunk for 
this coal below Pipe creek without first sinking a drill hole 
to learn whether or not the coal is present. 

One-half mile below Van Cluse, a very massive sandstone 
is seen'making a line of cliffs along the Ohio side of the 
river with its base at an elevation of 210 feet above water. 
level. Immediately under it is a bed of light gray' lime­
stone 2' thick. 

About one mile below Van Cluse, the following succession, 
(Sec. 17) was obtained in descending a steep hill on the Ohio 
side of the river: 

1. Concealed from top to knob............................. 5' 

2. Sandstone, massive .....................................35' 

3. Concealed, gray, and red shales . .........................50' 

4. Sandstones......................................... .,... 5' 

5. Red shale ..•.•..... , , ...•........•..... , ...............15' 

6. Sandstone, shaly and massive ............ " ......... : .25' 

7. Concealed............ ... . ............................45' 

8. Red shale and concealed...............................70' 

n. Coal blossom . ........... , ...•... '.' ..........•.••..•.•... 


10. Concealed to low water in Ohio river ............... ' .. 105' 


TotaL ... , ............................................355' 
Just below this, another exposure gave the foHowing Sec-' 

tion (18) in descending to the Ohio: 
1. Concealed from top of knob ..........................15' 

2. Sandstone, massive, weathering easily ..... ' ..... , ....•30' 
3. Lime'3tolle, light gray, below which come red shales with 

intE'rstratified limestones ........... ' ........... , .....70' 
4. Sanely shales, flaggy sandstone and concealed .... , .....105' 
5. Sandstone. coarse, massive ......... , •................30' 

6. Concealed to low water in Ohio river, . .. . .. ,...... . ... 10' 

Total ................................•........... '.....260' 


These sections exhibit such a complete change in ~he 
character of the rocks from those exhibited in the sections 
at St. Marys that it requires very little credulity to believe 
that they are in a totally different geological series, and such 
indeed seems to be the fact, for in this vicinity the. great 
"Oil Bre3.k" anticlinal of the Burning Springs, and Volcano 
district in West Va., crosses the Ohio river, carrying into 
daylight the horizon of the Pittsburg coal, and even bring­
ing the Crinoidalli11lesfolle above water level. These facts 
were first brought to the attention of geologists by a paper 
published in the "American Journal of Science," .for July, 
1860, by the late Prof. E. B. Andrews, who states that the 
centre of the "Oil Bre3.k" arch crosses the Ohio river near 
the mouth of Conley run where a fossiliferous limestone, 
which he indentified with the Cambridge bed, is 65 feet above 
the level of the Ohio river. Some blocks of a fossiliferous 

limestone which looks much like the Green Crinoidal bed 
were seen scattered over the surface along the river's bank 
at the locality of Sec. 18, but the stratum from which they 
came was not found in place. 

The horizon of the Pittsburg coal at the centre of the 
"Oil Break" uplift would be, according to Andrews, about 
300 feet above the level of the Ohio river, and consequently 
should occur in the tops of the river hills if present in the 
series. But since no workable coal is known in this region, 
it follows that the uplift confirms the absence of the Pitts­
burg bed as a valuable seam from this region as already sta­
ted in connection with the Van Cluse oil borings. 

A small bed of coal was once opened by Mr. BeM on the 
Ohio side, and one-half mile north from the river. It is re­
ported as only 2 feet thick, and rather impure, .and this is 
the only coal of which we could learn anything within the 
"Oil Break" arch. 

Our limited time for work along the Ohio river where 
there is so much sameness in the rocks prevented our un­
dertaking a study of the "Oil Break,"since the region where 
it crosses the Ohio is quite poor in exposures, and we would 
necessarily have been compeled to go several miles from 
the river in order to work out its structure satisfactorily, 
hence in my statements concerning the extent of ..the uplift, 
I have trusted to the accuracy of Prof. Andrews' work, 
which in the limited examinations that we were able to make 
I found no reason for questioning. 

From the locality of the last sections on down the Ohio, the 
hills recede from the river, and the rocks are mostly con­
cealed with a thick covering of debris. When the rocks do 
stand out in cliffs they appear much broken and ,shattered. 
No sections were obtained between the locality of Sec. 18 
and Marietta, a distance of 18 miles, and hence nothing pos­
itive can be asserted with reference to the geological column 
represented along the river hills, but there can be little doubt 
that with the exception of the narrow belt involved in the 
"Oil Break" arch, the most of the beds which make up the 
river hills belong to the Permo-carboniferous series, or to 
that portion of the column belonging above the horizon of 
the Waynesburg coal. 

Erratum.-On page 142, the preceding one, 2nd column, 
27th line from top, for 50' put 30'.-Ed. 

The Blast Furnace of the Crozer Steel and Iron Co. 

at Roanoke, Va. 


By J. P. Witherow, Pittsburg, Pa. 

(Read at the Roanoke Va., Meeting of American Institute of Mining 

Engineers, June, 1883.) 

The blast-furnace plant of the Crozer Steel and Iron CO. 
W!lS built under contract by Witherow & Gordon, of Pitts­
burg, Pa. The furnace is 70' hig-h by 16' bosh, tunnel-head 
12' 8", hearth 9' in diameter. The columns are 20' high 
above furnace level, below which they extend 2'. The shell 
is 23' diameter at bottom and 19' at top. The plate iron is 
i inch at bottom, and tapers to i inch, the top ring being 
5-16 inch. The furnace is provided with a double bell, which 
is 8 feet 4! inches external diameter, and 4' 4" internal di· 
ameter, operated by a ~2 x 63-inch air lift, and provided 
with safety-catch rods. The down-comer, which is surround­
ed with a spiral iron stairway, is 5' 6" external diameter and 
4' 8" in the clear, at the bottom of which is placed a dust­
catcher. The tuyeres, seven in number, and 7" diameter, 
are placed 5' 6" above the hearth level, above which there 
are four circles of bosh-cooling plates, each plate being tra­
versed with a I i-inch gas-pipe coiI. The furnace is opera­
ted with three of the latest Whitwell fire-brick hot-blast 
stoves, 18' in diameter by 70' high, and each having over" 
24,000 square feet of heating surface. (One square foot of 
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the Whitwell surface is equal to from 2 to 3 square feet of 
any other type of fire-brick stoves for calorific duty.) 

The products of combustion from these stoves are taken 
off by underground flues to an iron chimney, 160' high by 
8' in the clear. This chimney also gives draught to a plant 
of ten steel boilers, divided into five distinct batteries. Each 
boiler is 34' long, 46" in diameter, and contains two 16-inch 
flues. Eight of these boilers, or four batteries, are expected 
to furnish an ample supply of steam for the whole furnace 
plant, leaving a battery of two boilers idle for repairs or 
cleaning. In the drawings of this plant it will be observed 
that an arch flue traverses the foundations, so as to commu­
nicate with the chimney for additional batteries of boilers, 
should a second furnace be added to the plant. 

The engine-house is 31' x 40' in the clear, and contains 
two of the newest style of Weimer blowing engines; diam­
eter of steam cylinder, 42"; blowing cylinder, 84"; and 
stroke 4'. This type of blowing engine is among the fore­
most in the United States for strens-th, efficiency, and dura­
bility, each engine having a maximu'n capacity of pumping 
12,000 cubic feet of air per minute of piston displacement. 
The pumps are of the Cameron type; two for water supply, 
and two for filling boilers. 

The engine-house is roofed with a sway-bottomed water 
tank, resting merely on the walls pf the engille-ht>use, with­
out any other support, which is kept filled with water at all 
times for the supply of the entire plant. . It is 6' deep in the 
centre, and the surface of the water is 42' 6" above the hearth 
level, or engine foundation. 

The casting-house is 138' x 50', outside measurement, 
and the stock - house' 75 ' X 150'. Both these buildings 
are roofed with corrugated iron, as is also the hoist-tower 
and bridge connecting it with the furnace. The hoisting 
aparatus is of the Crane Brother system, of Chicago, and 
the superstructure is wrought-iron channel beams. 

This furnace has a cubical capacity of about 9,000 feet, and 
when worked up to its reasonable output, under intelligent 
management, will have a producing capacity of fully 100 
tons per day, and can be worked up to 1,000 tons per week, 
if the manager so determine, on an ore containing 50 per 
cent of metalic iron, with silica not exceeding 6 to 8 per 
cent, at a temperature of blast ranging from 1,4000 to 1,6000 
Fahr. 

We would submit the following formulas, which we use in 
determining the capacity or output of a furnace; also in de­
termining the size of its boiler, engine, and draught-stack. 

We allow, for anthracite furnaces, 60 square feet of surface 
in boilers to produce a ton of iron in 24 hours; therefore, 
6,000 feet of surface will supply steam to make 100 tons of 
iron in 24 hours. For coke furnaces we allow 40 square feet 
of heating surface for a ton of iron in 2.t hours, or 4,000 
square feet for 100 tons of iron in 24 hours; and for char­
coal furnaces we give 30 square feet for a ton of iron in 24 
hours, or 3,000 square feet for 100 tons of iron in 24 hours. 
This is assuming that the heat of the blast will range from 
1,3000 to 1,5000 Fahrenheit. 

By the same method we have determined that 140 feet of 
air per minute of piston displacement will make a ton ofiron 
in 24 hours, with 50 per cent ores, if not too highly silic­
eous, at a temperature of blast above given; therefore 
14,000 ft.per minute will make 100 tons in 24 hours. For char­
coal furnaces, on the same ores and at the same temperature, 
we calculate 110 feet per minute to make a ton of iron, 
therefore 11,000 feet per minute will make 100 tons of iron 
in 24 hours. We assume that the chimney or smoke-stack 
must have a capacity for carrying off 15 tons ofgas (or pro­
ducts of combustion) for every ton of iron the furnace is ex­
pected to make. . 

In deciding on the amount of limestone necessary for a 

blast furnace (apart from the analysis of the cinder) we have 
found it a good approximate rule to make the amount of 
lime (l. e., the limestone less the carbonic acid) equal to the 
sum of the amounts of silica in the ores, limestone, and fuel. 
If more limestone is used it is injurious to good furnace ac­
tion. It also saturates the escaping gases with an excess of 
carbonic acid, whi.ch lessens their calorific power. A furnace 
works sluggishly on an excess of lime, and is apt to scaffold. 

Blowing-ln.-The filling was done by using some 15 cords 
of wood, on which was put some 55 tons of coke, aad then 
the burden commenced by using 3,000 pounds of coke, 
1,000 pounds of ore, and 800 pounds of lime. This was 
continued by slightly increasing the ore and ltme until the 
furnace was filled. On Monday evening, May 28th, .at 6 
o'clock, the furnace was lighted by Miss Margaret Crozer, 
and the furnace given her name. At I o'clock p. m. the 
following day (Tuesday,) the blast was applied, and the 
waste gases of the furnace descended th'> down-comer, tra­
ver~ed the large horizontal blast· tube flowed under the boil­
ers and the Whitwell stoves, without· the least explosion or 
even the faintest puff. . 

There was a difference of opinion with regard to the in­
troduction of fire into the gas flue sometime before applying 
the blast. I maintain that a wood fire should be put in the 
flue, and I would be glad to submit this question to furnace­
men. 

The operations of the furnace went off satisfactorily. The 
hearth, however, was too cold for the reception of the ore. 
It would have been better, I think, to have put in from 3 to 
5 cords of wood, just sufficient to thoroughly ignite the coke, 
then about ~o ton~ of coke, and commence with a burden of 
3.000 pounds of coke, 3.000 pounds of ore, and 1,200 of 
lime, continuing this burden until the furnace is filled. As 
soon as the blast went on, I would have charged 3,000 of 
coke, and 4,000 of ore, and the same proportion of lime. I 
maintain that this is the proper way of blowing in a furnace. 
The use of a large quantity of cord-wood. with a small pro­
portion of fuel on the top, and the burdening of a small 
proportion of ore to fuel, is not good practice, because the 
wood rapidly consumes, .allowing the space that is occupied 
10 he replaced by coke and the furnace burden. Then the 
small quantity of ore is brought very near the tuyeres, be­
fore the blast goes on, and before the hearth ,is thoroughly 
heated; consequently this ore has a tendency to chilI and 
settle in the bottom, if the furnace is not fortified by the 
Whitwell stoves. Where a smaller quantity of wood, and a 
larger proportion of coke is put on, with a greater burden, 
the hearth is filled with incandescent coke, and liquefaction' 
is retarded until the hearth is in a condition to receive the 
iron and cinder. The regular process begins on a large 
scale, the hearth becomes filled with hot cinder, the process 
of ~ombustion goes on steadily, and the heat in the stoves is 
gradually increased; so that no matter how dark the'cinder 
may, be for the first day, which is most desirable, the heat 
will d~velop more rapidly than the burden can be increased. 
Within three days the temperature of the stoves must be 
reduced, or the cold blast put on, so as to keep down the 
heat, to prevent the iron becoming too gray or silvery. A 
furnace supported with superheated blast should, therefore, 
always be blown-in on a reasonably heavy burden, and the 
manager should desire dark cinder for the first two days, 
and gradually increase his ore burden until he is satisfied 
that the proper proportions are on the furnace. 

The Whitwell stoves are frequently blamed fi)r the bad 
working of furnaces, and for unsatisfactory results in an 
economical point of view, when the whole trouble is in the 
management. The old practiCe of blowing-in furnaces is 
still not unfrequently adopted, that is to say, a great excess 
of fuel and everything calculated to produce a very gray 



Number 9. The V irginia~. 145 
cinder, and a No. I or No.2 f(j)undry iron at the start. This 
is not good practice. An excess of fuel is resorted to for 
the purpose of making the furnace very hot, and may be 
justified in cold.:,blast charcoal practice. Where the heat of 
the blast ranges from 500':> to 800° with iron-pipe stoves 
(commencing at 100° or 200°,) there may also be some rea­
son for continuing the old practice. In modern practice, 
where the fiJrnaces are supported with superheated blast, 
the fallacy of such a course has been demonstrated, and it is 
surprising to see it still pursued. This course is often main­
tained long after the furnace is in blast, and as the heat of 

. the stoves augments in a greater ratio than the increase of 
burden, the carbonic oxide has little to do in the zone of 
combustion or the region of the tuyeres, and as the gaseous 
currents ascend in the furnace, they establish partial lique­
faction and cementation in the upper regions of the bosh" 
often continuing this action up the inwalls, causing scaf­
folding and bridging. With such a course, especially in 
anthracite furnaces, the blast is bound to be a failure, as the 
removal of such obstructions is difficult and rarely effected. 

I think that blast-furnace engineers should establish a sys­
tem of runing the furnace by the temperature of the escap­
ing gases. This temperature indicates the changes more 
quickly than the cinder or the iron. Other things being 
equal, the hotter the blast the cooler the top, and vice versa, 
and the increase of temperature at the tunnel-head will soon­
er indicate to the manager·? derangement in furnace action 
than anything else. As the temperature of the higher zones 
increases, it will show that there is either an inadequate 
amount of ore and lime for the ascending gaseous currents 
and carbonic oxide to act upon, or it will show that the furn­
ace is begining to cement and scaffold, and prompt meas­
ures can be taken to remedy the difficulty. 

Postscript.-The amount of foundry iron weighed to-day 
for yesterday's output was 77 tons, which is th'e fifth day of 
the furnace's operations. The fuel is very close to a pound 
of iron with a pound of coke, the furnace being under a bur­
den of nearly 2 pounds of ore to I of coke, and the ore 
yielding over 50 per cent metalic iron. This indicates that 
within a few days this furnace may be making over 100 tons 
of iron per day, on a fuel consumption not exceeding a 
pound of coke to a pound of iron. 

The Natural Coke of Chesterfield County, Va. 

By R. W. Raymond, Ph. D., New York. 

(Road at the Boston ~[aeting, Am. Inst. 1\[. E., Feb. 1883.) 

The substan::e known as carbonite, or natural coke, has 
been several times the subject of comment b:'!fore the Insti­
tute. The most important contribution hitherto made to the 
discussion is that of Dr. Henry Wurtz, of Hoboken, (Trans. 
Am Inst. M. E., vol. iii., p. 456,) who states, upon the 
strength of a chemical analysis, that carbonite is not coke, 
but contains 14.03 p~r cent of volatile combustible matter. 

In 1832 a mine was opened upon a carb()nit:e seam, near 
Midlothian, Chesterfield county, Va, by Messrs. Jewett & 
Bro., of that place. The seam, which dips westerly at an 
angle of about 30°, was struck at the depth of 137 feet with 
a vertical shaft, and followed on the dip 325 feet, at which 
depth gangways were opened north and south. For these 
statements (having made no personal examination of the 
locality), I am indebted to Mr. Albert Blair, of Richmond, 
and for the following section,to Mr. John Blandon, engineer 
at the mine. The section was taken in the £1.ce of the gang­
way, February 17th, 1883. It shows an aggregate thickness 
of IS feet of "coke," of which about 5 feet were extracted 
by the system employed last winter 

Section in Jewett & Bro's Colliery. 
Whin-rock ........................................................ 2' 6" 

Hard arenaceous shale ............................... 6' 0" 

Dark 'shale with laminae of coaL ........................ 1' 0" 

Carbonite .. ............................................ 2' 0" 

Dark shale ................................................. I' 3" 

Carbonite. ...... ...... . ............................... I' 9" 

Shale ................................................0' I" 

Carbonite . ........................................... 9' 0" 

Fire-clay................................................0' 4" 

Thin layers of whin rock, occasionally. 


It is reported that under the "coke" seam there is a thick 
seam of highly bituminous coal, which has been extensively 
worked on a neighboring property, a little south of Jewett 
colliery, and was sold for gas-making. 

The carbonite is used for domestic purposes, and is said 
to burn like anthracite, without smoke or soot, and to be 
less injurious than anthracite to stoves, etc. This report, 
though popular and unscientific in character, is worthy of 
attention. The difference between anthracite and bitumin­
ous coal, in the manner of burning"is one concerning which 
it seems unlikely that the most careless observer could be 
mistaken; and lif the average carbonite contains, like the 
sample analyzed by Dr. Wurtz, over 14 per cent of volatile 
combustible matter, its behavior in burning is certainly pe­
culiar. This consideration led to the analysis of samples 
obtained through Mr. Blair from the Jewett mine. 

The old view, that carbonite was due to the coking of the 
original seam by the intrusion of a trap dike (expressed in 
the address of Maj. Jed. Hotchkiss before the Society of 
Arts, at London, in 1873) would be more more plausible if 
the presence of a trap dike large enough to produce this ef­
fect. and so situated as to produce itupon a single bed alone, 
and. not upon overlying and underlying beds, could be clear­
ly shown. The existence of such a dike has been disputed; 
and all that I can say on that point is, that among the samples 
of the country-rock sent to me from the locality, there was 
no eruptive rock. 
Chemical Examination of Carbonite, by Dr. T. M. Drown. 

The samples of carbonite mentioned above were not uni­
form in character. The fragments could be readily separa­
ted into a dull portion and a lustrous portion. These were ex­
amined separately. In general, the analyses confirm the 
statements ofDr.Wurtz already refered to by Dr. Raymond. 

Proximate Analysis. 
Dull portion. Lustrous portion. 

Specific gravity~ .... 1.375 1.350 

Lo'>s at 100° C... • •• 2.00 0.69 
Volatile matter .••.. 15.47 11.10 
Ash ............... 3.20 (dark brown) 6.68 (white) 
Fixed Carboll ..••••. 79.33 81 52 

Total •••.••• 100.00 100.00 

Sulphur.......... 4.08 1.60 

The large amount of sulphur present, particularly in the 
dull portion, suggested an examination to determine the 
condition in whicll the sulphur exists in this coal. Advan­
tage was taken of the action of an alkaline solution of bro­
mine to determine the sulphur which is present as pyrites or 
other metalic combinations. This method of analysis was 
described in full by the author in the Transactions of this 
Institute, vol. viii., p. 569, and vol. ix., 656. 

Analysis by the Bromine Method. 
Sulphur by Sulphur in Resi-

TIromineSolution due, determined Sum f tl Total Sulp'r 
(Pyritous Sul- by Eschka's Pro- pOd' Ie by Eschka's 

phur cess. rece mg. Process. 
(Organic Sulplr) 

Dull portinn 4.0 8 
Lus. portion 1.60 
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The amount'of iron in the dull portion is 2.29 per cent, in 
the lustrous. 0.3 I per cent. If this iron were present in both 
cases as FeS , the amount of corresponding sulphur would 
be 2.62 per cent and 0.35 per cent respectively. The dull 
portion was considerably weathered, and contained a large 
quantity of sulphates soluble in water, and was not, there­
fore, as well suited to this investigation as it would have been 
if the pyrites had not been oxidized~ 

A mechanical examination was attempted of the lustrous 
portion to see if it would throw any light on the condition of 
the sulphur; 102 grams were pulverized so as to pass 
through a seive of 35 meshes to the linear inch; and this 
was then sifted through bolting-cloth of <)6 meshes to the 
inch; 34 grams, or one-third, was retained by the cloth, and 
68 grams, or two-thirds, passed through. 

The sulphur was determined in these two portions by 
Eschka's method, and practically no· difference found. The 
finer portion gave J,66 percent sulphur, and the coarser por­
tion 1.60 per cent. 

A portion of the coarser powder was then treated with the 
Thoulet solution (iodide of mercury in iodide of potassium) 
of 1.369 specific gravity; 10.21 gram3 were lighter than the 
solution, and 5.24 grams were heavier. These two portions 
were then examined with the following results: 

AlZ~lysis of the Lu;tro!lS for/ion Tl'ca!e:l wit!z the Thoulet 
Solution. 

Sul:lh'r by Sulphur in Total deter-
Bromine Residue by Sum of the mined by Metalic 
Solution. Eschka's Precedi-lg Eschka's iron. 

Process Process. 

Light~r portion 0.203 1.427 I 630 1.70 0.'27 
Ht!aviel' portion 0.341 1.270 I 6II 1.59 047 

The lustrous portion, owing to its smaller amount of sul­
phur, was not as well fited for this examination as the dull 
portion would have been! but the sample of the.l~tter at my 
disposal, as already mentioned, was so much OXidized that It 
was unsuitable. 

The above analyses are interesting, as far as they go, in 
tracing the sulphur which exists in the samples examined, 
but it would perhaps, not be fair to draw any inferences from 
them, regarding the amount and c:mdition of the sulphur in 
carbonate. Larger, and thoroughly average samples, would 
be required for this purpose. 

The foregoing determinations were made by Mr. P. W. 
Shimer. 

The Cannel Coal of Coal River, W. Va.-Com­
menting on the article of Maj. Thos. L. Broun, of Charles­
ton, W. Va., on Coal River coals, that appeared in our 
last number, the "Coal Trade Journal" of New York says: 
"Some land owners out on Coal river, W. Va., are trying to 
get up a company to develop their lands. So far very good, 
but when they say in New York city twenty million bushels 
of the Coal River Cannel coal can be sold every year, with 
large profit, t<? put it mildly they are v~ry ~ide of the truth. 
It is doubtful If one-tenth of thIS quantity IS Qr can be used 
to advantage." 

Under date of Sept. 18, Major Broun writes to The Vir­
ginias: "The 'Coal Trade Journal' makes issue with the 
statement contained in the Coal River Prospectus that 'in 
New York city twenty million bush@1.s of the Coal River 
Cannel coal can be sold every year, with large profit'; at 
the same time it quotes Kanawha gas-coal at $4.75 and Can­
nelton gas cannel coal at $9.50 per ton! 

This criticism if founded on the supposition that there is 
no demand for Coal River'Cannel coal as a fuel; that it is 

quantity of English cannel is used in New York for fuel, the 
consumer supposing that no American cannel is equal to the 
English in quality for grate purposes, \vhile the truth of the 
matter is that the Cannel coal from Coal river. does not 'fly' 
or 'pop,' when burning, and is in all respects equal to the 
best English cannel for fuel,. as has been demonstrated 
during the past 1.5 years by persons who reside near the 
cannel coal beds who have used this cannel coal almost ex­
clusively for their fuel. Little or none of the best cannel 
coals of West Virginia, those free from poping when burn­
ing, has as yet been mined and transported to market. 

The Coal river region has such cannel coal in the great­
est abundance, but it is at yet inaccessible to market. The 
construction of the Coal River RR. will place these rich 
beds of cannel coal in direct railway connection with New­
port News and thence by water with .New Xork; th~t done, 
the very best Coal river coal can .be placed 111 that CIty and 
sold at $6.50 per ton, at that price yielding a large profit. 

As to the quantity of this Coal river cannel that can be 
sold as afue!, if offered at $6.50 per ton in New York, (not 
at $9.5°,) it is now only a matter of opinion. Persons fa­
miliar with the coal business in the Eastern cities, and es­
pecially with their preference for cannel as a fuel, say that 
good cannel coal, at prices ranging- fro:n 25 to 30 per cent 
only above bituminous coal, can find a ready market in New 
York and other Atlantic cities, for such quantities as I have 
stated. This is an opinion, which, it is believed. wiII be ver­
ified when the Coal River Railway is constructed and New 
York is put in direct connection, by rail and water, with the 
remarkable deposits of cannel coal that have been opened 
on Coal river, in Boone county, West Virginia." 

The N ortp mountain Coal-field, in Botetourt county, 
Va., (or as some call it Catawba, or Caldwell, or Brushy 
mountain) is one of the best of the fields of the No. X, the 
Vespertine, or Lowest coal measures, fields in Virginia. Its 
coals have long been used locally and many persons have at 
different times believed they would become commercially 
very valuable if properly developed. . 

There coals have, as we have before stated, a greater or 
less local value, dependent on the local condition of the 
strata in which they are found, but we do not attach any 
importance to them for commercial purposes. as they can­
not furnish the basis for large mining enterprises, as their 
areas are limited and their beds are crushed, broken, and cut 
off by profound faulting-so 

Among the papers of the Catawba furnace lands, in which 
most of this Botetourt coal-field is embraced, we have found 
some statements concerning these coals which we deem 
worth publishing, as they are records of observations made 
in mines then open but now closed. 

During our late civil war Mr. Oswald J. Heinrich made a 
report on these coals, for the Confeder ate ::-;tates authorities. 
from an inspection of mines in them, under date of Feb. 12, 
1864; from which we extract the following: . 

"The seam, of coal mentioned above, which has lately 
been opened, is the upper seam which was mentioned in my 
report of last year as 3' thick. An old tunnel has been re­
opened into this since my former visit. The mouth of this 
tunnel is at Stone Coal run, about 25' or 30 below the rDad ; 
it has been entered 40' or so' into the hill side. The seam 
of coal is 10' thick, divided into two benches by about 
18'1 of hard slate. The lower bench is from 3' to 3' 6" of 
solid coal, the upper from 4' to 5' of solid coal, making in all 
from 8' to 8' 6" of coal. The coal at present is of a friable 
nature, being too near the surface. The seam being a very 

only wanted for gas purposes,-and that for such purposes -- large one and opened immediately on the creek, where wa­
the demand is limited. The facts are that a considerable ter and atmospheric influences have, of course,operated most 
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vigorously and destroyed the character of the coal to some 
extent. Samples which I procured yielded: . 

Volatile matter ........... 12.2 Residue· ashes ..............98 
Fixed carbon••• u'" ••••• 78.0 Sulphur.•••••••••.••.n trace 

The remaining ash is almost perfectly white. The structure 
of the coal is slightly laminated, fracture uneven and slight­
ly conchoidal, color pure black, lustre sub-metalic .• No im­
purities are perceptible in the coal. 

From such a seam of coal, at a distance of only 400' from 
the outcrop, or 30d perpendicular depth, by an inclination of 
theseam of 40°, a slanting depth of 467' is obtained; therefore 
in the course of a mile linear extent 730,595 solId yards of 
coal may be obtained. Allowing one-fourth for waste and 
pillars left in the mine, there still remain 547,947 soli4 yards 
of available coal. One solid yard of such ,coal is nearly 
equal to one ton, and from 500,000 to 550,000 may be ob­
tained, even at the moderate depth of 300' from the outcrop. 
. But from the creek above water level the coal passes into 

the side of the mountain to at least 100' or ISO' in height; 
this again will afford at least 250,000 tons, so that in all a 
supply of about 800,000 tons may be obtained at the most 
convenient depth for mining. At the present time, of course, 
only. the portion above water level ought to be mined, but at 
the .same time an experimental shaft or slope ought to be 
sunk to prove the depth of the coal as well as its linear extent. 

This upper seam of coal is known to exist on the Catawba 
Furnace lands one mile northeast of the place where it has 
now been opened. It would be of great importance to lest 
the existence of this seam, both in its linear extent as well as 
its depth. If it should be proved to exist even for the dis­
tance of several miles, and for the limited depth stated ahove 
(of which I have no doubt, because no interruption of any 
consequence is visible at the surface), the amount of coal 
which could be obtained would fully justify the expense of 
c;onnecting this point with the navigation of James river by 
a tr.l111 road." 

Mr. H. then gives an account of a very practicable route 
for a tram-way from this coal and iron field down Catawha 
creek and across to James river to opposite what is now Jackson 
station of the Richmond & Alle<.!hany RR., which he esti­
mated could be constructed in ordinary times at f!"om $2,500 
to $3,000 a mile, using flat rail..:. He also recommended an 
experimental survey for this tram-road, a further testing of 
the coal-field; and adds: 

.1 The imporlance of this coal was fully established last 
year, anq I need only say now that at any time th:s coal 
could compete with any other coal.that could be brought to 
the Richmond market." 

A table is then given showing that this coal can be taken 
to Richmond by from 14 to 16 miles of tram-way and about 
208 miles by James River & Kanawha canal, which was then 
in operation to Buchanan, and cheaper than the Price or the 
Brushy Mountain coals of Montgomery, which he c1asses as 
"mferior" in comparison with this and Rumbaugh's. in Pu­
laski, which he classes as "superior;" adding: . 

"In ordinary times the coal from Stone Coal gap could be 
brought into competition, with the anthracite imported from 
the North. It is nearly as well adapted for domestic as for 
manufacturing purposes, and could be brought to.Richmond 
at the same rate if not lower than anthracite has been sold 
in the:" Richmond market, even at the lowest price in the 
summer season. 

As far as geological observations can throw any light on 
the subject, I do not hesitate to say that further investiga­
tions by actuc:ll mining operations ought to be made; and 
only such can fully establish the items for future investments. 
Such operations may be conducted at a limited expense, but 
are indispensable to establish the full value of that deposit." 

Capt. A. B. Fairfax, of the C. S. Navy, to whom this re­

port was addressed, endorsed upon it, on sending it up to 
the head of the Navy department, "the recommendation that 
energetic measures be used to open and use the coal from 
the newly developed seams of 10' thickness, 8' of which 
may be counted on as clean coal, and to fully test its fitness 
for smelting iron ore and for cupola work; and should the 
quality prove as satisfactory as it promises to do, an im­
provement in the means of transportation to navigable 
water is demanded by the urgent wants of the public service." 

From a report on these Botetourt coals made by Oswald 
J. Heinrich, C. & M. Eng., Jan. 29, 1866, to S. Hastings 
Grant, Esq., New York, by request of Dr. Grant, we make 
the following extracts.: 

"The character of the coal in question is semi-bituminous, 
and consists, in average, of: Volatile matter 12 to 14 per 
cent, Fixed carbon 75 to 78 per cent, and Residue ashes 5 to 
9 per cent.-The coal is very free of sulphur and leaves a 
white ash. It has been found superior to any coal east of 
the Alleghany mountain for smelting pig metal in cupola 
furnaces and for generating steam. 

There are two principal seams now developed. The l(Jwer 
of these is about 5' thick with 2' of coal in it; the upper 
seam is from 10' to 12' thick with from 6' to 10' of coal in 
it. They are best developed on Stone-coal run in Caldwell 
mountain near ~atawba furnace.-The quality of the coal of 
the lower seam IS already proved, beyond all dispute, to be 
superior in regard to purity as well as compactness. The 
coal in the upper seam, more influenced by atmospheric ac­
tions in consequence of its thickness, has evidenced so con­
siderable improvement in character by sinking on it, that no 
doubt exists but that the coal will be just as pure and hard 
enough to bear the burden of a furnace. The coal is less in 
solid masses, but more in the nature of hard chunks sur­
rounded by coal of a more friable nature. All the work here­
tofore done on this seam of coal was sinking on it, in a slope, 
for 85' to 100'. No drifting has been done, consequently 
the coal does not show itself to its full advantage. The seam 
is subdivided by a stratum of slate, forming two b.-nches, but 
the coal itself is very free of slate. . 

The extent ofthis coal, as far as I have explored the seam, is 
about 5 or 6 miles in length, but no doubt exists of its continua­
tion. The width of the n:lrrow trough at its northeastern 
terminus, where the only explorations so far have been con­
ducted, is about one·half or three-fourths of a mile, widen­
ing as we go to the southwest. At this N.E. point it pre­
sents only a western outcrop, the eastern one being covered 
by overlying formations. Indications are favorable that on 
its southwestern extension both outcrops may be obtained 
and a full basin discovered. . 

The dip of the coal averages about 40°. Taking that as 
the general dip, an acre of this coal land will yield from the 
small seam about 2,000 tons of lump and 1,000 tons of fine 
coal; from the large seam about 4,500 tons of lUlnp coal 
and 4,000 tons of fine coal (in the condition the coal pre­
sents now) may easily be obtained per acre. At a safe cal­
culation 10,000 tons of available coal could be calculated 
on per acre, making due allowance for all the amount neces­
sary to ~e left in the mine for pillars and wastage and for 
'troubles' which may occasionally cut out the coal.-At 
least 2,000 acres of land are now known to be underlaid 
with coal; this at the above rates would furnish about 
20,000,000 tons of coal." 

"Science," the new illustrated journal published weekly 
by Moses King, Harvard Square, Cambridge, Mass., for $5 
a year, is one of the most readable and satisfactory of Amer­
ican periodicals.-Send the publisher 15 cents and get a copy 
of it, and then take our advice and become a subscriber to it. 
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W. Va. Indian mdunds.-:In the "Evening Call" of 
Charleston, W. Va., of Sept. 25, 1883, is an anonymous let­
ter from which we make the following interesting extracts: 

Prof. P. W. Norris, an ethnologist, has lately opened some 
of the mounds along the Great Kanawha arid found numer­
ous relics of antiquity and specimens of workmanship in 
flint stone, that might have been made by a race superior in 
intellect to the Indian whom we know and have seen 'within 
the past half century. His operations so far have been con­
fined to the moun,ds and graves on the north side of the 
river; and among the articles found ar:e som~ pieces of iron 
implements, together with ,arrow-heads of flint and some 
pieces of human bones These probably are of a later pe­
riod, for it is rare that bones that have been buried in the 
bottoms longer than fifty or sixty years remain perfect, for 
where there is, constant moisture in the earth, they more 
quickly perish. He exhibits a piece of flint half an inch 
wide and three inches long, resembling the blade of a 'PQck­
et knife; he calls theSe knives and supposes they may have 
been used for skining the animals upon which they fed, and 
for other various purposes. They are slightly curved, sharp 
on both edges, but without handles, or if any had ever been 
in use they were made of more perishable material. He 
says they are to be found every"rhere, wherever there was a 
habitation of these early settlers, and many hundreds of 
them have been found between the lakes and as far south as 
Florida. He has sent from here a large collection of these 
relics to the Smithsonian Institution. The Professor is mak­
ing arrangements for an examination of the mounds on the 
old Thomas farm, on the south side of the river, and as he 
thinks from his explorations that these points were once the 
head-quarters of these ancient people, perhaps where they 
had their temples, held their games and festivals, there may 
be relics rare and unique, and in greater profusion than any 
he has yet found. 

There is said to have been discovered the remains of an 
ancient pottery or earthen-ware factory in Teazes valley. He 
has been invited to visit that th:l.t locality, and will do so be­
fore he finishes his explorations about here. 

We have never heard of any mounds in the bottom where 
Charleston stands, except the elevation l,1pon which is the 
residence of J. M. Laidley, nor whether that was ever ex­
amined with a view to discover its contents. From the de­
pression in the earth at the northeast and northwest sides of 
the house, this might be c1assed among the works of the' 
mound builders, long before the period of Indian occupa-' 
tion. This bottom is supposed to have once been an island. 
The oldest inhabitant has not said he had ever heard the 
oldest inhabitant of his day say it was, but the depression at 
the narrows at the head of the bottom, and the low ground 
at the base of the hill \\ ould indicate that a thousand or 
more years ago, the river divided at the narrows above town. 
The aborigines left no records. We may look for a history 
of these discoveries at no distant day, which the Smithsoni­
an may put out. No book of modern times can be made of 
more interest than such a record. 

Geodetic Survey station Names in W. Va.-Some 
time ago wf! wrote to Assistant A. T. Mosman, of the U. S. 
Coast and Geodetic Survey, concerning the' names given in 
West Virginia to some of the stations in the trans-continen­
,tal triangulation that is now bein~ made by that survey along 
and near the 38th and 39th parallels; the following extracts, 
from his reply, give important geographical information. 

"In answer to your note of March 21, 1883, I will say 
that I can give no satisfactory account of the origin of the 
name 'Townsend.' It is the local name of a sharp peak on 
the range diviving the waters of Paint creek from those of 
Coal river; the people there pronounce the name Town's 

End and I have i1ev~r heard that it was named after any 
particular man, although it may have been. No pole was 
erected there and the peak is not a very high one I t prob­
ably received more attention from me than it deserved. be~ 
cause it was directly in the line between the stations Sum~ 
mersviile and Ivy, and at one time it was doubtful if the line 
was intervisible. I have alwavs retained the local name of 
a hill when I could ascertain that it had one. Paint Creek 
had no local name, and at the time I visited it, I left two 
tr~es standing to m~rk it, thinking it possible that I should 
have to make a statton tbere if I could not see from Ivy to 
Summersville. 

Table Ro~k is named from a peculiarly' shaped rock on 
the same ridge. about half a mile north of the stition, and 
called by the people near Tea Table Rock. Ivy. Keeny. 
Paddy and Briery are local names. Bald I named, as it had 
no local ,name, but the whole range is called on the map 
Warm Spring mountains. Cold, Job's, Grassy and Beech 
knobs are local names. Holmes was named by me from its 
owner; Pigeon is a local name; Davis from Davis creek; 
Gebhardt, Wray, Gould, Howland and Johnson from their 
owners. . 

Oakland is neat the old Oakland furnace and Buena 
Vista is between the old Buena Vista and Hunnewell 
furnaces in Kentucky. 'Scioto' was named by me and is a 
fancy nCl:me, as I could find nothing better to distinguish it. 
It is in Scioto county, not far from the mouth of Scioto river 
and about three miles from Portsmouth, Ohio." 

Forest products traffic of Norfolk & Western RR. 
2nd .quarter. of 1883,--The eastward movement was 
27;2<)6 ton~, of which 16,127 were lumber, 4,8<)7 logs. 4,<)33 
staves, and 1,33<) wood.-The shipments were from stations 
all along th.e road in each grand division of the state, but 
fully one-third of them were from beyond Bristol. From' 
the New River branch came 430 tons. The destinations of 
t,he traffic were mainly to Boston, New York, Baltimore, Nor­
folk, Richmond, Petersburg, Lynchburg and Shenandoah 
Valley RR.; nearly half of it went to Norfolk, probably for 
export to foreign countries. 

The we~tward qlOvement was 6,771 tons of lumber and 
1,463 of wood; total 8,23 t. This was mainly an interchange 
between stations of the railway. ' 

Live Stock Traffic of Norfolk & Western RR. 2nd 
quarter of 1883.-The movement eastward, in 2,000 lbs. 
tons, for the quarter was: of cattle 764. hogs 174, horses and 
mules 260. and sheep 1,089; total 2,287.-This 'movement 
was mainly from Va. stations in The Valley and from be­
yond Bristol; of this the destination of 683 tons was to 
Shenandoah Valley, 232 to Va. Midland, and 128 to Rich­
mond and Danville railways. and I r 2 to Norfolk. 

The westward· movement was 93 tons of cattle, 22 of 
horses and mules and 23 of sheep; total 138; mainly an in­
terchange between way stations, though part of the move­
ment was of stock sent west and southwest. 

j ames River Iron-works, 4 miles above Lvnchburg, 
on Richmond & Alleghany RR., says 'The Virgt'nian, have 
been bought by Col. A. H. Leftwich for $75,000 ; he will con­
vert the establishment into a nail-works. ' 

\Ve hope Col. L. will prepare his plant (or making steel 
nails, the ones that will soon be much in demand and for 
whkh he will be able to procure a cheap taw material before 
long; for some one will, in the near future, have loresight 
enough to put up a basic steel plant in Central Virginia where 
ores adapted to that p ocess are very abundant. - The new 
nail milt at Ironton, Ohio, is being constructed so it C~m pe 
readily and cheaply made a steel nail mill. . 
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Errata.-In Prof. White's article, on page r'24 of the Au­
gust number, 2nd column, in 27th linefrom bottom, for Wash­
ington read Waynesburg; in 26th line, for in read is; from 
25th line erase was; and in 17th line for No. 23 read 
No. 25. 

In Prof. Dewey's paper on Porosity, etc. of Coke, on page 
104 of the August number, in the 5th column of the table, 
headed, Volume of cells in 100 grams, c c., for cubic centime­
ters, should have been placed after the numbers of that col­
umn. In the 6th column the number next to the last should 
have been 48.07. In the 7th column for M. M. Jenkin, read 
N. M. Jenkin. In the column headed Kind of Furnaces, the 
iast five lines should be raised one space. In the column 
headed Size of Furnace, the figures 65' x 14' and 65' x 16' 
both belong to NO.9. In th~ last column the last three fig­
ures should be raised ~me space. In the last line. for "the wa­
ter" read "the analysis," omit "in" after "coke", change "is" 
after" I I ' to "are," and make "average" "averages." 

In Prof. Dewey's measurements of Dora drill holes, page 
106 of July number, in No. I drill hole, put measurement of 
NO.4. Silicious slate. 4", not 4' ; put No. 12. D J.rk slate,s Yz' , 
not 5 '; put No. 14. Slate, 3%", not 3"; and in No. 28 for 
"pliable," read friable, and for 10", put IOVz". In No 2 
Dr;}l hole, after No.2 put.an omited stratam ofSandstone and 
slate, 12' 4". 

The proof sheets of the papers were not seen by their au­
thors, and they have called our attention to these ~light 
errors. 

Kanawha coal shipments.-Says the Kanawha Ga­
zette of Oct 27th: "About 2,000,000 bushels of coal have 
been shiped from the Kanawha mines in the last few weeks." 
That reads large, but it was only some 5,000 tons after all ; 
not more than one fourth what should be shiped from that 
region every day. 

Three Decades of the Growth of Virginia. 
(Continued from page 134.) 

The nativity of the population of the grand divisions and 
of the state, at each 
follows: 

census of the three decades, was as 

I. Native b
1860. 1870. 
orn Populatlon. 

1880. 
Tidewater .••••.••••...••..•.309,209 339,480 414,119 

Midland .................... 366,502 359,923 439,007 

Piedmont ................... 208.724 206,120 250,435 

Blue Ridge .................. 24,454 28,512 39,609 

The Valley.................. 192,195 196,397 249,423 

Apalachia................. 64,213 80,C;).37 I05,178 


Virginia.................. 1,'ZOI,II'l 1,497,869 


2. Foreign born Populalion. 
1860. 1870. 188o. 

Tidewater. . • . . . . • • • . • • • • • . . .. 7,271 5.406 5,47 1 

Midland ..................... 4,543 3,969 4,291 
Piedmont ..••.•.•..••.••.•..• 1,008 1,084 1,329 
Blue Ridge......... • • . . . . .. • • 40 46 37 
The Valley ................... 2,096 1,570 1,70 3 
Apalachia.................... 1,956 261 233 

Virginia....••.....•...• 13,754 

These tables show that the population of Virginia is made 
up, almost exclusively, of people born in the United States, 
the foreign element being but a small fraction of the entire 
population, not even in Tidewater, with its commercial 
cities . 

'The race population of each grand division and of the 
state, at each census of the decades, was as follows: 

I. Whites. 
1860. 1870. 1880. 

Tidewater ................. 166,1:!9 168,658 201 J 578 
Midland .................... 164,800. 161,996 198,140 
Piedmont ....••....•........115,2H6 121.107 148,138 
Blue Ridge ........... , ...... 23,017 26,479 37,02n 
The Valley .................153,517 159,!127 199.628 
Apalachia.. .. .. .. .. .. .. .. ... 67,974 73,922 96.345 

Virginia.................. 691,7i3 712,089 880,858 


2. Blacks. 
1860. 1870. 1880 

Tidewa.ter, . . ... . ..........177,663 178,332 213,691 
Midland .................... 206;234 201,904 245,151 
Piedmont, .•.••............ 83,8!16 86,085 103.620 
Blue Ridge................. I,H83 2,079 2,617 
The Valley... . . . . • . . • . . . • . .. 60,872 38.027 51.478 
Apalcahia.................. 7,817 7,270 n,059 

Virginia.................. 527,763 512.8·1 631,616 


Of Chinese there were 4 in the state in 1870 and 6 in 
188o; of Indians, 94 in 1860, 229 in 1870, and 85 in 1880. 
These Indians were some of the scattered remnants of 
fonner Virgmia tribes; others were from the Indian Terri ­
tory that had come here during the late war and remained. 

A Pear-tree in Logan county, W. Va., is reported by the 
St. Albans N onpariel, to be 9 ft. in circumference at its base. 
The scion from which it grew was brought from Campbell 
county, Va., by a Mr. Stone, in 1790. 

http:80,C;).37
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Dora Anthracite Coal: two opinions about it.-A 
few months ago there appeared in the local columns of the 
Baltimore Sun, under the caption of "Spedmens of Vir,gin­
ia coal" the following statement :-"Mr. R. N Pool, a Vir­
'ginian,'who for some years has resided in Philadelphi~, is 
stoping in Baltimore at Barnum's. He has for a long tIme 
been engaged in geological investigations into the mineral 
resources of the Virginia Valley region. He brought with 
him to Baltimore some handsome specimens of anthracite 
coal from a basin of that deposit near Rawley, twelve miles 
from Harrisonburg, on the Valley Railroad of the Baltimore 
and Ohio system. The coal is a beautiful white-a~h anthra­
cite, which, he says, shows ?etter than Penn~ylvama Lykens 
Valley coal in a~alysis. I~ IS an older deposIt than the Penn­
sylvania anthracIte, an~ thiS fact may have !ed to th~ state­
ment of Major HotchkIss bef?re the AmerIcan In~tI~ute .of 
Mining Engineers. t~at there IS no ~nthraclte d~poslt 10 VIr­
ginia worth anythmg as a com~erclal commodIty. M~. Pool, 
following the report of Rogers m 1836 on the geologIcal re­
sources of Virginia, has labored in that field since 1875, and 
spent thousands or d~l1ars in his inyestigations. He used 
the diamond drill m hIS researches atter anthraCIte, and says 
the facts established are incontrovertible that the deposit ex­
ists in veins of three to eight feet in a territory 40 miles in 
extent, of which Rawley and Brock Gap are the basin? 
He considered the supply very great, and that the coal IS 
the purest anthracite. known .. He believes that the estab­
lished existence of thiS coal Will be of great advantage to 
Baltimore. A branch of a few miles from Broadway, on the 
Valley Railroaq, will le~d into it, and.one of I 2 mil~s to 
Rawley will tap the baslI?- t.here. The IrO? o,~e depOSits of 
the same region are also saId to be very nch. 

In Taylor'S Statisti.cs of Coal, 1855,. p. 294. w~ fi?d the fol­
lowing: "At a mee.tmg of the Amencan ASSOCiatIOn for the 
Advancement of SCIence, May, 1854, Mr. H. R. Schoolcraft 
brought forward a paper on the Dora coal formation of V~r­
ginia which was answered by Prof. W. B. Rogers, a bnef 
suml~ary of whose r~marks on the subject we beg leave to 
subjoin:- . 

"This Dora bed was no new discovery. Twenty years 
,1gO It was explored. It lies som.e I ~ miles from Staunton, 
in Virginia. It was a thi.n and IllUSIve coal-bed. ~um~rs 
of its wealth had often stimulated speculators to theIr rum. 
Companies had often been formed with. the intention! first of 
workina the stock; and second, pOSSibly of workmg the 
coal. The section that he had seen was worthless. He had 
heard of a seam IS feet thick. But the rocks there are 
piled up topsy turvey. The older Silurian rock overlaps 
the Carboniferous limestone. The rock that we are accus­
tomed to designate as No. II, rides over No. X, and all be­
tween have entirely disappeared. In one 'place t~e coal 
seam was four inches, in another four feet thick, and 10 oth­
ers you might call it IS or 20 feet thick of shale and coal, 
according to the direction ?f your measurement. . When 
one falls upon one of these nch pockets the rumor ~Ies, and 
the proximity to mark€'~ makes up a fever. of excitement. 
He did not affirm that It was worthless, but m the lack of 
definite data and with no adequate sections of it, he antici­
pated no large resource of coal from the Dora bed." 

vVe now have "definite data and adequate sections," ob­
tained by the expenditure of tens of th?usands ?f dollars ~n 
driving tunnels sinking shafts, and takmg out dlamond-dnll 
cores. These ~1l lead to but one conclusion, which is that 
this entire field, from North Riyer gap to Brock gap,.cannot 
be relied on, in any portion of It, for coal for commerCial pur­
poses. 

The Kanawha Cannel Coal Co. is operating on Paint creek, 
Kanawha county, \Y. Va.; it sends its coal over the Paint 
Creek RR. to the Ches. & Ohio Ry, and to the Great Ka­
nawha river. 

Progress in the South.-The New Orleans Times­
Democrat of Oct. 20, has an article on the growth of the 
South in the last 4 years, or since the census of 1880. It 
gives the following comparative figures for the 12 Southern 
states: 
Assessed value of property in 1883, ••••.••..••.••.•••••$2,824,934,575 

do "" " "1879, ..................... 2, 184,227,547 


Increase in 4 years,. . • •. . • .. • • •. • • •• • . . . . • • .. . . • •. $640 ,70 7,028 

Rate of taxation in 1883" .••.••••.•••.••..•.•.•.••... 4 1-2 
do " " 1879 ............................. . 5 1-12 

Decrease in 4 years, .•••••.•.......•.•....•...•.... 


Mileage of railways Oct. 1883, .•••••.•••••........•.•. 

do " " Jan. 1879, .••••.••••••.••.•..••••• 


Increase of mileagl! in 4 yea~s, .• _.• • . . • . . . • •• . •..•• 

The increase in the assessed value of property was an av­
erage of $16QtI76,7S7 per ye~r. The increase of raihyay 
mileage was one-fourth of the Increase for the whole Umted 
States, and the decrease in taxes was 7-1 2ths of a mill on the 
dollar. 

The following are the figures of the above given for 
Virginia: 
Assessed value of property in 1883, ..•.••..•• , •••.•••• _ $33~,ooo.ooo 

do "".'~'~ 1879, ............ ...... 315,576,822 


Increase in 4 years, ..••••.•••••...•.••..•.....••. 

Her tax rate is stated as 6, or 6- [oths of one per cent, in 
187Y, and 5, or one-half of one per cent, in 1883. The gain 
in the value of property was 5 1-5 per cent. 

Miles of railway in Va., Oct., 1883,......... ......... 2,500 

do " ." " " Jan, 1879,... ........ .••.... 1,646 


Increase of mileage in 4 years, .•••.••.••..••..••... 

The increase of the mileage ot" railways in Virginia, in the 
4' years, was over 52 per cent, by this statement. 

Our usually accurate cotemporary, the Baltimore Journal 
of Commerce, blunders in an artide appropriating the above 
facts, when it states the taxation a'5 so much per cent; when 
it should be so many mills on the dollar or so much of one 
per cent. If it were per cent our taxes would be very heavy, 
when in fact they are very light. 

Tin Ore in Virginia.-A considerable lead of tin ore 
has recently been prospected on Irish creek of South river 
of the James, on the western slope of the Blue Ridge, Rock­
bridge county, Virginia, a few miles from the line .of the 
Shenandoah Valley RR., and not far from Vesuvius or Mid­
vale stations. Elsewhere·we publish an interesting letter 
from our greatly esteemed young friend, Harry G. Camp­
bell, the assistant professor of Geology and Chemistry at· 
Washington and Lee University; below will be found inter­
estina extracts from a. manuscript report, by Andrew S. 
McC~eath and Franklin Platt, of the Second Geological Sur­
vey of Pennsylvania, made to President F. J. Kimball, of 
Shellandoah Valley and Norfolk & Western railways, under 
date of October IS, 1883. . 

"We have visited and examined the tin ore deposit on the 
Cash lands in Rockbridge county, Virginia. The openings 
are from 7 to 8 miles from Vesuvius station of the Shenan­
doah Valley Railroad, over a mountainous, and for the most 
part of the way, a very poor road Starting from Vesuvius 
station at I ,428 feet above tide, the road crosses a summit at 
about 3.100 feet above tide and then descends to Opening 
No. I at 2450 feet and Opening No.2 at 2,700 feet above 
tide. 

The ores could also descend Irish creek for 14 miles to 
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reach the Shenandoah Vallev Railroad, a poor road, but Tin Ore in the Blue Ridge, in Virginia.without mountain crests to' dimb. While this would make 

expensive hauling, yet a really good tin ore could well stand Maj. Jed Hotchkiss: 

this amount of hauling- charge. 


The tin ore is opened in the crystaline rocks, of the Blue Dear Sir :-It has been my privilege to visit the tin mine 
Ridge, underlying the Potsdam sandstone, No. I of our ge- recently opened in the eastern corner of Rockbridge county, 
ological nomenclature. These crystaline rocks are almost Virginia. Thinking it may be interesting to some of your 
or nearly vertical, much twisted and contorted, and have a 
general course or strike on the Cash lands of about North scientific readers, I will give you a short account of its his­
25c East and South 25° West. tory. . 

The ores are opened near a small nameless branch of Irish For some years past there has been a rumor abroad that 
creek. Opening No. I is some,.4o to 50 feet above the level tin ore had been found on Irish creek, in this county. Spec­
of the run. The trench, as dug, is in two lines that meet in imens were brought to the laboratory of Washington and 
an angle of about 120°. Lee University to be tested, but no tin was found in them. 

The crystaline rocks here are nearly vertical and consist About one year ago Mrs. Martha Cash found a heavy piece 
for the most part of quartz, feldspar (orthoclase and albite) of brown ore along the path to her spring. She carried it 
hornblende, and, at a few points, mica schist. The tin vein home with her, but little was thought of it until last May, 
apparently cuts across the rock measures for 30 feet of the when she happened to show it to some one who thought it 
trench arid then follows up the rock beding to the surface. was tin ore. This renewed the old fever, and search was at 

The tin vein could only be seen in the part which runs up once started for the long sought treasure near where she had 
to the surface and for some ten feet of the vein course near- found this small piece. The result was that several other 
est thereto; part of it had been covered up with rock taken specimens were found, which proved to be the ore sought.. 
out in mining. The vein exposed and examined showed a Arrangements were soon made by Mr. Cash to have the 
well defined vein. with regular walls, the vein at times being matter more thoroughly investigated. 
made up of nearly pure tin ore and again partly or entirely Since about the first of August work has been going on 
replacing the tin ore with white quartz. The vein, however, with more or less regularity, and a considerable amount of 
kept its true course however much the quartz cut in. . tin ore has been mined. . 

The surrounding rock held some small lenticular masses Reports that were circulated were 'contradicted, because 
of tin ore, but seemed usually to be only slightly impregna- they were thought to be the offspring of the old rumor. 
ted therewith. My attention was called more closely to the question by be-

An analysis of samples selected by Mr. Rittenhouse, rep- ing presented with a piece of beautiful binoxide of tin by 
resenting all grades from pure tin crystals to quartz and rock Capt. Z. H. Rawlings. I immediately made up my mind to 
holding little or no tin, showed by duplicate tests 31.76 and visit the localitv from which the ore was said to have been 
31.44 per cent metalie tin, being an average of 31.60 per brought. On reaching it I found the mine to be on Painter 
cent. While this will probably represent fairly enough the Mountain branch of Irish creek, about one mile and a quar­
average of the ore already mined. there is a good deal of ter from the line of Nelson county. 
vein matter which will yield much better, perhaps 70 per The ore is found in a vein runing east and west. The 
cent and over. The largest piece of ore of this kind that. country rock is that which makes up . the axis of the Blue 
we saw was not over two inches in thickness, and much of Ridge range-commonly supposed to be aqueo-igneous. It 
it was not more than one inch in thickness. consists principally of large crystals of quartz and feldspar 

Openint{ No.2 is some 700 yards on the North 25° East and smaller crystals of hornblende. 
and South 25° West course from No. I. The ground shows Immediately associated with the ore is a vein of quartz 
numerous float specimens containing more or less tin. On several inches thick, lying to the,north. To the south and 
this hill, 2.700 feet above tide (No. I being 2,450 ) they have between some of the crystals of the ore we found mica in 
shafted and have started a trench, but as yet have found no the form of little yellow scales, appearing in irregular seams 
vein of tin ore. We judge from the rocks that they are not imbeded in the country rock. Small crystals of iron pyr­
at the same horizon as No. I. ites also occur associated with the mica and clinging to the 

It is reported that 1\1 r. 'Hurlburt has opened a seven inch back of many of the crystals of ore. 
vein some 5 miles further down Irish creek, but we could ob- The ore is the variety known as Cassiterite, or Binoxide of 
tain no reliable information about it and did not visit it. . Tin. I analyzed a specimen of it, that I broke from the 

Judging from the previous statement of facts ws are of vein, with the following result; 
opinion: l\letalic tin, ...•••...•.•.............•..•••••••••••63.583 

I. That the amount of high grade tin ore shown in place 
is sufficient to justify keeping this tin ore deposit under con- ~Ietalic iron,. . . •• . . . • . . • . • • •• • . . . . . .• ..•••••••••.. 1.680 

sideration, and giving it in the future any needed field ex- Silica, ........................................... 8-415 
amination. Sulphur, ..•..•..••••.•••••..•.••..•.••.•.•••.•••••. 0.066 

2. The owners are now unduly excited over the prospect- Arsenic, ••••..•.••...•.•.••••...•..•..••.•....••••• 0.301 
ive value of their property. The prospecting is not ju­
dicious!y conducted, and it will cost them much to show but Titanium. . • • •• •. . • • . • • •• •. . .. . ..••.•••.•.. distinct trace. 

little. It had other constituents not yet determined. 
We have not deemed it necessary to enter into the ques- At some future time I may give you a more detailed ac­

tion of mining cost, hauling charges, cost of smelting, value count of this important discovery. and touch more upon its 
of graded ores, market for block tin and general review of geological position and sm roundings. 
tin deposits, ~hese questions belonging to a detailed report Yours very truly, 
on the availab:Jity of a tin ore bearing region rather than to H a r r y D. Cam p bell. 
a mere preliminary report which is' simply to judge whether 
the question is worth enquiring into as to these tin ore de- Washington & Lee University, 
posits. Lexington, Va., Oct. 23d, 1883. 

http:some,.4o


152 The V irginias. October, ) 883 

The Valley Railroad of Baltimore & Ohio RR. 

One of the most interesting events ofthis month to the state 
of Virginia is the completion and opening of the Valley Rail­
road between Staunton and Lexington, a distance of 36 
miles. This gives to the Baltimore & Ohio system a line of 
railway for 162 miles, from Harpers Ferry to Lexington, 
along the central portion of the length of the great Valley of 
Virginia, or about half the entire length of that famous agri­
cultural, pastoral, forestal and mineral region. From Har­
pers Ferry to near Raphine (the station for the village of 
Midway or Steele's Tavern), a distance of about 142 miles, 
it traverses the entire length of the renowned Valley of the 
Shenandoah, a portion ofthe Valley of Virginia, ascending 
from 272 feet above tide to over 1,800; it then passes into 
the basin ofJ ames river and descends to an altitude of about 
900 feet, where it joins the Richmond & Alleghany RR. on 
the bank of North river of the James near Lexington. 

In pursuance of our plan, on the opening of new railways 
in the Virginias, we give below the stations of the Valley 
Railroad, the counties in which they are located, the distances 
between them and the distance of each from Harpers Ferry, 
(where this branch joins the main line of the Baltimore & 
Ohio RR.), and the elevation in feet above tide of the grade 
at each station.-The information northeast of Staunton is 
drawn from Hotchkiss' Summary of Virginia, p. 258 ; that 
southwest from Staunton was kindly furnished The Vir­
ginias by Thomas R. Booth, the railway engineer last in 
charge of the construction of this extension: 

·j~i ~~ j ~ 
,Q)O: 0 Q) , > 

Stations. County and State. ;.o:g; .;:~ i .8 

i~U5i ~ ~ Ii 
I '~i-~!~ 

Harpers Ferry, .........................I'Jefferson, W. VU. ; 0.0; 0.0 . 'Z77 

.l\lillville, ............. . .............. I .. ..' 3.5; 3.5 .. .. 

Hallto'vn, .•.•........•.......•.......... 1 .. .. 2.5 6.0 339 

Charlestown,.... .................... .. 4.~, 10.0 513 

_<\.ldridge,.... ... ....................... 3.i), 13.5 547 

SnmmitPoint, ...... , ................... 1 4.5:18.0 623 

Wadesville,... .. ..................... ;Clarke, Va. 4.5! 225 49.3 

Stephenson, .......................... '11'Frederlck, Va. 4.5! 27.0 4!J9 

'Vinchester.... ........ ... •....... ....." "5.0~ 32.0 717 

I(ernsto'vll....... ......................... 3.7! 35.7 744 

Htephens City ..........................I.. 3.5! 39.2 . 731 

.l\Iiddletown, ............................I·' 4.S; 44.0 ! 661 

Cedar Creek,.... .... . . ............... 1 2.0! 46.0 i (1)1
1 

.. .. 

Capon Road,... ....................... Shenandoah Va. 4.0; 50.0 ! 701 

Strasburg Junction,...... ....... ...... • ", 1.0. 51.() i 66:l 

Strashurg, ............................... 1 "i 1.0i 52.0 i 637 

Toms Brook,............................ ." 

.. 

.. i 4.3: 55.3 ! 745 

l\[aurerto,vn, ................ ............ .. .. 1.8i 57.1 1 7S8 

\Voodstock, ............................ II 4.2. 61.3 1 R2J 

Narrow Passage Bridge,......... ...... .. .. : ...... , 858 

Edinburg,..... ..... .................... 5.0, 66.3 ! 845 

Mt. Jack8on......... .................. 7.51 73.8 i 916 

Quicksburg, ............................. 1 .. .. 3.3 77.1 1 9.');3

New Market sn.,...... .................. .. .. 4.0, S1.1 i 971 

Timberville............................. Rocldngham, Va. ; 4.0! 8.').1 :1,018 

Broad'vay, ............................. I .. .. 1 2.51 ~7.6 11,038 

Co'van, .................................. I .. ", 2.5; !l0.1 11,107

Linville,.... ........ .................... " .• 1 3.8: 93.9 il,212 

Hal'ri80nburg,........ ............ ...... " .., 6.2)00.1 :1,H~ 

Pleasant Valley,........ ....... .... .. II 4.8'1I).1.H il,2!S 

.l\lt. Crawford,....... ............ ...... ., .. 3.0,107.!I il,l71 

\Veyen; Cave sn., .......................I Augusta, Va. 4.3,112.2 :1,152 

Mt. Sidney, ............................!.. .. 3.0)15.2 :1,2.'58 

Fort Defiance,...... ....... .......... ." 1.3;116.7 :1,217 

Verona.... ...... .................. ...... lJ.S:l20.5 :1,272 

Staunton,.... .... .... .................... 5.5: 126.0 il,:l6)

Muddy Lane,...... .......... ........... 5.5:1H1.5 1,488 

l\Iint Spring,......... ..................... .• 1.6133.1 il,5H2 

Greenville, ............ ............... I" .. 5.0.lB8.1 11,5!18 

Itaphine, ................................ I,Rockbrldge, Va. 6.4,144.5 :1,8,i5

Slllnrnit....... ......... ................ .• .. 1.4'145.9 'l,!I:lO 

Fairfield, ............................ · .. ·1 .. .. 4.1i·150,4 ;1,714

Gibson. .................................. 4.1'1,)\.3 1,42!! 

R. & A. Junction,...... .......... .... 6.1'16').6 ' 9:)4

Lexington,.... .... ........ .... .... ...... 1.5)U2.1 il,02:J 


I • 

Not e.-Aldridge was formerly known as Cameron, 
Stephens City as Newtown or Newtown-Stephensburg, and 
Quicksburg as Forest. 

Of the new stations, beyond Staunton, Muddy Lane is 
near the crossing of Mill creek; Mint Spring, Greenville and 
Fairfield are stations nearest the villages so named. Ra­
phine, the station near Midway, is named from the farm of 
Mr. J. E. A. Gibbs, of the \Vilcox & Gibbs Sewing Machine 
Co., a name derived. says Mr. Gibbs, from the Greek for 
sewing machine. Gibson is the station nearest old Timber 
Ridg~ church; the junction with ~ichmond & Alleghany 
RR. IS on the east bank of North rIver, 1! miles east from 
the station in Lexington. . 

Physical properties of coke, &c.-We note in the re­
ports of the proceedings of the Am. Institute of Mining En­
gineers at its recent meeting in Troy, N. Y., that Mr. John 
Fulton, mining ev.gineer of the Cambria Iron Co., read a 
paper on "The physical properties of coke as a fuel for 
blast-furnace uses,"-a sort of rebutal, as the lawyers would 
say, of the paper of Prof. Dewey, read at the Roanoke, Va. 
meeting, an abstract of which we published. 
T~e Engineering and Mining Journal, of New York, says 

of thIS paper: '·Mr. Fulton goes over the ground tr Iversed 
in recent publications in a controversy between the Connells­
ville Courier and The Virginias, and adds a few data con­
firming former researches, but on the whole his paper contains 
little that has not been touched' upon in them." 

When the full text of this paper comes to hand we will 
give our readers any new points it may contain. Mr. Ful­
ton has given much thoughtful attention to the manufacture 
of coke, and his observations are well entitled to respectful 
and careful consideration. At the same time we do not 
concede that he has made out his case that Connellsville 
coke is superior to all others for metalurgical purposes. The 
makers of that coke have had the advantage of years of ex­
perience in a large production from one bed and-kind ofcoal 
coal, and they have learned to make a first rate coke. When 
New River coke manufacturers have had similar experiences 
and ~ave learned to know their coal, and the best way to 
coke It, we have no doubt but that they will uniformly pro­
duce not only as good an article, in all respects, as is made 
at Connellsville, but, of necessity, from having a purer coal 
to operate witll, one that, in some important particulars, is 
better. - We are now using some Connellsville coke in 
Virginia, not because it is prefered to Virginia coke, but be­
cause the demands of our blast-furnaces have outrun the 
producing capacity of our existing coke·works; and this 
lea~s us to say that the best inducements for enterprise and 
capItal that we now know of, are to be found in the construc­
tion and operation or coke ,":orks on the cheap coking coal 
lands of the New RIver basm, on the Cheasapeake & Ohio 
and the Norfolk & Western railways, to supply this demand 
for a superior article of coke. 

. The Ches., .O?io & Southw:estern Ry., by its comple­
tIOn from LOUISVIlle to MemphIS, has just opened up, al­
most at our very doors, a land-locked harbor that ranks 
among the great harbors of the world, like that of the Ama­
zon, and midway ofourAtlantic coast-line, hundreds of miles 
nearer us than New York, and in direct communication 
with Europe by lines of ocean steamers built and being 
built. We are now nearer neighbors to the brave old town 
of Richmond, destined within the .next generation to become 
the rival of Bristol, Eng., in manufactures, and (;lasO'ow 
Scotland, in shipbuilding. If we look at what Richn~ond 
has achieved in the last fifteen years, we will be encouraged 
to renewed effort.-Memplzis, Ten1l., Appeal. 
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The Union Steamship Line. 

One ofthe most important of the events ofthismonth,in so 
far as the interests of Virginia and West Virginia-and in 
£'lct of the states south and west of them-are concerned, was 
the arrival at Newport News, on Wednesday, Oct. 3, 1883, of 
the steamship Arab of the Union 55. Line, from Liverpool, 
England, by way of the Azores and the Bermudas,-the old 
mild weather route to Virginia when she was the leading 
importing and exporting colony of America. 

The Arab is the pioneer of a line of ocean steamships 
that for the present will make regular monthly trips between 
Liverpool and Newport News and Norfolk, Virginia, by the 
ocean highway followed by the Arab.-The following ex­
tracts from an account given in "The State," of Richmond, 
Va., of a reception and lunch given to prominent citizens of 
Richmond and Norfolk on board the Arab by its captain, Hen­
ry O. Wise and Mr. Maynard, one of the directors 
of the Union 55. Co. (limited.), will give our readers a good 
idea of what this steamship company is, what it has done, 
and what it proposes to do for Virginia and the states nat­
urally tributary to jts great continental harbor and the cities 
thereon that are dally growing in commercial impor­
tance,-mainly in consequence of the great railway lines, 
notably the Chesapeake & Ohio and the Norfolk & West­
ern, that connect them with the vast resources and great 
and rapidly increasing populations of all the interior states 
of the Union. 

" The Arab is the second largest ship of this line, and is of 
about 3,500 tons burthen, there being very little difference 
between her and the large Cunarders. She is commanded 
by Capt. Henry O. Wise, and formerly ran to the Cape of 
Good Hope, a route which requires stout ships and good 
sailors. In outward appearance and passenger capacity 
there is but little difference between the Arab and the 
steamships of the Cunard, Inman and other lines. She is a 
first-class vessel, and after the inspection yesterday she was 
found to excel the vessels of these lines in one very important 
particular; that is in the size of her state-rooms, which a 
number of the visitors who had crossed in the ships of these 
other lines testified were much larger and more comfortable 
and airy than those found on any of the northern lines. 
The officers were polite and attentive to the visitors, and 
guided them over the monster vessel, by the side of which 
steamships at Richmond wharves look lik~ ~nerecan~es. She 
was weli provendered, and such of the VISItors as WIshed to 
compare English sheep and English fowls with American 
had ample opportunity to do so, as the pens on the Arab 
were well filled with fine specimens. 

After the meal, when the Captain had been toasted, Mr. 
Maynard rose, and in a concise speech gave a history of the 
Union Steamship line. He expressed regret that the hon­
orable pres:dent of the Board of Directors of the company 
was unable to be present at this gathering, as he was pre­
vented by h:s duties as member of Parliament. Mr. ~Iay­
nard said doubtless the first question that would be asked 
was: "Who are you; and what do you want?" In reply 
he would say that this company begining twenty year::; ago 
with two small vessels now has twenty, the largest being 
4,500 tons. They claimed for their ships that while they 
were in every respect as g~od as any others, they were en­
titled to special credit for safety, reliability and size of state­
rooms. He was especially gratified at meeting the business 
men of Richmond and Norfolk, and with their co-operation 
he was sure that the pioneer venture would succeed. If the 
line was encouraged, other vessels would be rapidly put on. 
The company had more ships than tonnage was furnished 
for, and in looking around for new fields, after careful inves­
tigation, they had come to the conclusion that this was a 
fine one. All they asked was that their American friends 

will meet them half way in their efforts to bulld up a trade 
that would be mutally beneficial. 

Mr. Maynard said the first trip over had been very sat­
isfactory. The vessel had heavy head winds to contend 
against all the W:ly. She left LiverpoolSeptembcr 15th and 
went to St. Michaels of the Azores, where they spent nine 
hours; thence to Fayal, where they remained twenty-one 
hours; then to Bermuda, where they stayed thirty hours, 
and from thence they came to Newport News. He thought 
St. Michaels offered a fine field for emigration, and the 
company had much hope of bringing by this line a large 
number of emigrants. As to Bermuda, he thought this 
ought to be a charming place at certain seasons of the 
year, and now that it would be made easy of access by this 
line he thought that a good many passengers would avail 
themselves of the opportunity. Mr. Dyson Weston, the 
Liverpool agent of the company, was called on, he made 
a few remarks, promising that the company would do all in 
its power to make the enterprise successful. 

The Arab brought over 26 passengers, 9,600 sacks of 
Liverpool salt, 150 tons of cotton ties and 65 barrels of gin­
Rer ale and brown stout. A large quantity of the salt was 
for Davenport & Morris, of Richmond. Among the pas­
eng-ers was an English gentleman of fortune and leisure. 
who came over to judge for himself of the advantages of the 
new route. He was enthusiastic upon the subject, and con­
sidered this route so much more attractive than the northern 
line that he determined to go back by it. Of the passengers 
I~ were first-class. One of them went at once to the White 
Sulphur Springs. Eight or ten went to North Carolina, and 
several to Charleston, S. C. All expressed themselves as 
delighted with the Arab. her officers and the trip. 

This effort at establishing direct trade between Newport 
News and Liverpool marks an auspicious era in our com­
mercial history. The Union 55. line is one of the largest 
corporations in the world, and has liberal means to back its 
enterprises. They have seen a fine opening, and are willing 
to invest their capital and await results. They want en­
couragement from our people, and if they are encouraged 
the line will be a great factor in building up Richmond and 
all sections of the state. The Chesapeake & Ohio and its 
connections passes through the richest agricultural and min­
eral sections of the United States, and controls especially 
the states which produce those important staples, wheat 
and tobacco, and is contiguous to the great cotton dis­
tricts. 

Jt is this vast commerce that the Union steamship line 
wishes to develop, and it will give these sections the cheapest 
and safest outlet for their products and manufactures 

Mr. Richmond Lewis, of the Richmond Canning Com­
pany, will send over by the Arab a large assortment of can­
ned goods to a Liverpool house. This canning company 
proposes to remove its canning- establishment to Newport 
News in order to have better facilities for canning oysters 
and crabs. 

When the Arab leaves Newport News another of the 
company's steamships leaves Liverpool. The line will for 
the present be monthly. The Steamers will stop at the 
Bermudas ·and the Azores go:ng out, but not on the return 
trip. 

Not only for freight, but to American passengers espec­
ially, this route offers great attractions, and it will be known 
as the great southern route. Its advantages over the north­
ern are, no danger of fo~s or iceber~s,and that the monotony 
of travel on the sea is broken. For instance, after sailing 
.three days from Newport News passengers reach the Ber­
mudas. Here they will remain two days and can visit this 
interesting tropical country. Then sailing four days more 
they will reach the Azores islands, where another day or 
two will be spent amid new and strange scenes. Then in 
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three or four days they reach Liverpool. In this way the 
hitherto long and unbroken voyage across the Atlantic is 
varied by visits to new and strange lands with their rich 
luxuriance of tropical scenery. One of the visitors to the 
ship yesterday was so much pleased with the variety thus 
given to the hitherto unvaried trip across the ocean that he 
announced his intention of going across next summer on the 
Arab instead of taking the tiresome northern trip. The 
company has the ships, and will put others on the line as 
rapidly as the business justifies it. We hope that it may 
not be long before their steamers will leave Newport News 
twice a month for Liverpool. 

Newport News is now in condition to handle the immense 
business which can be brought to it. The Chesapeake & 
Ohio company's elevator there is next to the largest in the 
world, there being one in Milwaukee a little larger. No 
idea of the immense size of the structure can be gained un­
til one stands near and looks up at it. The great piers, run­
ing far out, have every facility for loading and unlqading 
vessels. 

The Hotel Warwick is probably the finest equiped hotel 
in the south; Richmond has nothing that can compare 
with it, and the wish was very generally expressed that it 
could be transplanted here. Our citizens, indeed, can form 
little idea of the immense strides of progress made at this 
great harbor, nor what the Chesapeake & Ohio is doing in 
the way of building it up. Preparations on this scale indi­
cate that far-sighted men would' not put such an immense 
amount of capital in an enterprise unless they saw beyond 
the risk a realization of their expectations. 

From all this Richmond is to reap no little benefit if her 
merchants take hold of the opportunity. One great object 
of the line is to bring emigrants over to this country and 
settle them along the line of the Chesapeake & Ohio rail­
way. Virginia will get a good share of them. At the same 
time it will offer Richmond business men an opportunity of 
dealing directly with Liverpool. 

Immigration.-We find the following sensible remarks 
on the subject of immigration in the Princeton, W. Va., 
Journal of Sept. 20, 1883. We endorse its sentiments and 
its statements. The great Flat-top coal-field occupies a large 
area in Mercer county: 

We want none of the people to come among 
us to make homes with us, whose departure is not re­
greted by the people among whom they have lived. 
It is natural and right for us to cling to our old friends and 
neighbors and wish them to remain with us; but when they 
become fugitives from justice they are not wanted or wel­
come anywhere. Not one of our citizens who has lands to 
sell or houses to rent can, as a good citizen himself, or in 
justice to himself, his family, or the communi~y in which he 
lives, give such men an abiding place. 

We want, and must have, ifwe are to build up our schools, 
churches, and all the laudable enterprises and interests that 
are necessary factors in securing the prosperity of our coun­
try and state, more people to aid in clearing out our lands, 
in making roads, and in building up the social and material 
interests of the country. To such men we extend a hearty 
welcome. We will sell or rent them our houses or lands 
and cheerfully extend to them all the encouragement and 
material aid and assistance that we are able to give. We 
have a vast area of land in Mercer county that ought to be 
under cultivation, and we invite capital, energy and the in­
telligence of other sections to come and make their homes 
with us. The possibilities of this region have not been con­
ceived of in the minds of our people. Our timber, coal, 
iron, limestone, and, above all, our fine wheat and grass 
growing lands, compare favorably with any in the state; 

they only want to be intelligently operated and cultivated to 
make Mercer the richest county in West Virginia, and her 
people the most independent people in the world. 

Coal and Coke Traffic, Ches. & Ohio Ry., Sept. 1883. 

General Manager C. W. Smith sends The Virginias the 
data for the following statement of the total output and dis­
tribution of coal and coke received from mines on line of C. 
& O. Ry., (including fuel on Lexington division) during 
Sept., 1883, and Sept., 1882, in tons of 2,000 lbs., compiled 
by fuel agent, C. M. Gibson: 

Kind. 1883. 1882. Increase. Decrease. 
----
Cannel ................ 810 1,760 950 

Gas ................... 23,606 34,018 10,411' 

Splint and block ••••••• 8,103 12,018 3,915 
New River, &c ....... 30,769 34,115 '3,346 

Coke .................. 6,873 7,646 773 

Totals ............ 70,161 89,557 19,396 

This movement for September, 1883, 'shows a net de­
crease of 19,396 tons compared w:th the movement for Sep­
te:nber, 1882; a decrease shared in by all the kinds of fuel 
transported. . 

The distribution of the above was as follows; 
1883. 1882. 

I. To Ches. & Ohio Co. for its own use .......... .. 18,584 

2. To Huntington, for West via Ohio river •••••••••• 3,043 
3. On Elizabethtown, Lexington & Big Sandy RR..• 3.997 4,678 
4. On Che3. & Ohio Ry., excepting Richmond.... 15,657 10,912 
5 To Richmon1 & Alleghany RR. at Clift~n Forge. 2,176 259 
6. To Valley RR. of Baltimore & Ohio at Staunton. 16 
7. To Shenandoah Valley RR. at Waynesboro ..... 2,154 

8. To Va. Midland Ry. }At Charlotte.sville ••••••• 5,918 
At Gordonsville .......... 


9. To Richmond,Fredericksb'g & Potomac RR. June. 466 377 
10. To Rich'll')nd for con~u:nption .ncluding tugs, &c 7,159 8,870 

11. To James River wharves for shipment ........... . 8,31 3 16,257 

12 To Newport News l Consump'n includ'g tugs &c, 1,456 3,185 
f For shipment .............. . 7,130 15,30 4 


Totals ............ , ..... 70,161 89.557 


This shows a very large and continued increase in the de­
liveries of coal on the line of this railway west of Richmond; 
a consequence of the great and continuing activity in the 
manu£'lcture of iron now prevailing along this railway. 

The total movement from January 1st to September 30th• 
for the years 1883 and 1832, was as bllo ws: 

Killd. 1883. 18?2. Increase. Decrease. 

Cannel ............. .... 20.514 22,986 2,472 


Gas ..................... 273,160 251,732 21,428 

Splint and block ......... 75,671 98,254 22,583 

New River, &c ......... 301,004 266,313 34,691 

Coke ................... 77,834 67.673 10,161 


Totals ............ 748,183 706.958 66,280 25,055 


This shows a net increase of 41,225 tons, or ne'lrly 6 per 
cent, in the yearly movement of 1883 over that for 1882 up 
to September 30th. 

We learn, from the dealers in C. & O. coals and cokes in 
the great markets and from the miners and shipers along 
the railway that the decreasing traffic shown in these re­
ports is not in consequence of a decrease in the demand for 
the superior gas, steam and domestic coals ofthis region, but 
a result of their inability to secure transportation from the 
mines.-It is greatly to be regreted that such a condi­
tion of things exists in a coal·field of such exceptional ex­
celence, and we hope the railway authorities may soon 
be able to remedy it. 



155 Number 10. 	 Tlle V irginias. 

Notes on the Geology of West Virginia. 
Written for The Virginias by Prof. I. C. White. 

(Continued from page 143.) 

No. VII. The Geology of the Ohio river from Marietta to 
Point Pleasant at the mouth of the Great Kanawha. 

Below the mouth of the Muskingum river, the hills be­
come once more abrupt on the Ohio side, and one mile and 
a quarter from Marietta the following succession (Sec. ~9) 
was obtained in descending from the summit of a steep hIll : 

I. Concealed ..•.•• , •••••••.•••••••• , •••••• ,..... •••••••••• 30' 
2. Sandstone\ massive .•••••.•••.•••.••••••..•..•••••••••.••• 30' 
3. COhcealed .••• , •••••.•••.••••••...••••.••..•••••.•••••.. 20' 

4. Sandy shales and flagy sandstone.......................... 12' 


5. Sandstone, very massive, quarries .••••..•••••.•••••••.••• 43' 
6. Variegated shales ••..•••.•••••••••.•••••.••••• , ••••••••• 10' 
7. Concealed and sandy shales .•••.••••..•.•• , ••••..•••.•" ••• 70' 
8. Variegated shale ..•.•••••• , . . • . • . . • • . . • . . • • • • •.. •• .•.••• 5' 
9. Concealed to low water in bhio river ..................... ,. 90' 


Total ..•......•.•••••.••••..••••••••.•..310' 

The upper h~lf of this section certainly belongs in the 
Permo-carboniferous, and possibly all of it, since no coal 
whatever was seen in the whole 310 feet. As stated in a 
previous paper, we did not keep hold of the rocks from St. 
Marys to Marietta across the "Oil Break" axis, for the rea­
son that exposures are poor along the river, and we could 
not spare the time to carry the section across the country 
back from the stream, hence in the absence of all character­
istic rocks from the section just given, there is much uncer­
tainty as to its exact place in the series, though I am inclined 
to believe that NO.5 represents the Middle Proctor sand­
stone, or the one which occurs 50'-60' above the Washing­
ton coal, in Sec. 13, at Raven Rock. 

About one mile below the locality of the last section, the 
Lake Huron Stone Co. has extensive Grindstone quarries on 
the Ohio side of the river. and in descending the steep bluff 
at that point. Sec. 20 exhibits the following: 

I. Sandstone, grayish white, massivi!\ qUllrried for grindstones •.. 45' 
2. Concealed and red marly shale ••••.••••• -••••..••••.•••.••• 30' 
3. Gray sandy shaI~ •.••..••...• , ...................... , . . . .• 10' 

4. Sandstone. massive, grayish white, quarried for grindstones ... 45' 
5. Shale ..................................... "........... 3' 

6. Coal, iInpure ............................................. , I' 


7 Goncealed,..................... . •.•. , •••••...•.•..••••• 60' 

8. Coarse, massive sandstone to low water in Ohio river..•••.•.• IS' 

I 

'fotal. .• , •. , , •••.••.•••.•••••.....•••.•.• 209' 

Concerning the identity of coal No.6 there is much rea­
son for uncertainty. The late Prof. E. B. Andrews termed 
it the Hobson coal, and regarded its place in the series as 
about 200' above· the Pittsburg bed. In our work along the 
Ohio no coal bed has been seen at 200' above the Pittsburg 
seam, but a bed (the Wa}lnesburg) comes at 240'-260' above 
the latter coal, and another, (the Washington) at 100'-120' 
higher. It is possible that the little coal in the ~r~ceding 
section may repre~ent one of ~~ese la~ter ~eds •.and If . so, the 
probabilities are m favor 01 Its bemg IdentIcal With the 
~Vayllesbltrg bed. since the TVash~'ngton coal.has n~ver been 

seen with a massive sandstone for Its roof, whIle thIS feature 
is almost univers Illy present with the ~VaYllesbur..l[ sef!m. 

The Lake Huron Stone Co. has large quarrIes m the 
sandstones Nos. I and 4. from which grindstones are manu­
factured. and extensively shiped, principally for use in cutle­
ry works. 

Beyond the locality of the last section,the Ohio river veers 
southward, and finally flows about due south to Parkers­

burg, at the mouth of Little K~nawha ~ive~, 12 miles be­
low Marietta. In the last 10 mIles of thIS distance no sec­
tions were obtained, since the exposures are not good, and 
the hins retreat from the river. 

The following succession was observed at Parkersburg in 
descending from the Jackson Stone quarry, on the Nortl,l­
western Turnpike, to the Ohio river, (Sec. 21.) 

1. 	Concealed from the top of a terrace, containing rounded peb. 
ble sand boulders. • • •• •. • • •• • • •• • • . . • • •• • . . • • ••• • •••• 40' 

2. Sandy shales .•.•.••.•••.•.•••• ' .••••••.•••.•••••..•••••. 10' 
3. Sandstone, (Upper Proctor) quarried for building purposes.... 25' 
4. Concealed and deep red with scattering limestone nugggets .... 15' 
5. Concealed................................................. 80' 

6. 	Coal (lVashington) reported as one foot thick at low water in 

the Ohio..•••..••..•.•..•. , •• :., •..••••.•.•• :....... I' 

The rocks of this section are the first we have found in 
the Ohio river hills below St. Marys, in Pleasants county, 30 
miles above Parkersburg, about whose identity there has not 
been much doubt. Here, however, our uncertainty ends, 
since from Parkersburg, southward, we succed in keeping 
safely hold of the rocks until the Pittsburg coal comes up 
again Hartford City. It is in consequence of this south­
ward tracing of the strata tha't the identifications in this sec­
tion are regarded as trustworthy. 

The Upper Proctor sandstone, NO.3, is a yellowish gray, 
micaceous, and somewhat feldspathic rock. Owing to its 
presence within the corporation limits, and the facility with 
which it can be quarried and dressed into blocks of any de­
sirable size, it has unfortunately been largely employed in 
the construction of Parkersburg buildings. That it is en­
tirely unfited for such purposes anyone can determine for 
himself by observing the rapidity with which it weathers 
away on all exposed surfaces. This is due principally to the 
large quantity of disseminated feldspathic material which it 
contains, since the che~ical action of the air and water on 
this, breaks up the coherence of the sand grains, and causes 
the rock to waste gradually away. It should never be used 
in any portion of a building exposed to the elements, for its 
rapid rate of decay will in a few decades, at most, ensure the 
destruction of any fabric into whose construction it has en­
tered. 

The Washington coal, No.6, was not seen. being sub­
merged by 6'-8' of water at the time of our visit to Parkers­
burg, but we learned from reliable sources that it exists ·fit 
the position assigned and can be seen at low water. ThIs 
identification being correct, the horizon of the Pittsbflrg coal 
should be found at about 360' below the level of 'the Ohio 
river at Parkersburg. The probabilities are, however, that 
the Pittsburg coal is absent, as a workable bed, in the vicini­
ty of Parkersburg, since it is absent where its horizon is ele­
vated to daylight in the "oil break" at Burning Spaings and 
other localities along that line only a few miles from the 
mouth of the Little Kanawha. Certainly no shaft should 
ever be sunk for it at Parkersburg without first testing its 
presence with the drill. Just below Parkersburg some one 
ha~ already sunk a shaft to the depth of nearly 100' in 
search of coal without having drilled any test holes, so far 
as we could learn. It is needless to state that such methods 
of exploration are very unwise, to say the least, in a reg-ion 
where no coal of workable'value is likely to be found until a 
shaft has been sunk to the Lower Coal measures, the top of 
which cannot well be less than 800' below the level of the 
Ohio at Parkersburg; and if Mr. F. W. Minshall's identifi­
cations be correct, it would be 1,100' to the top of the Low­
er Coal measures. This gentleman has given considerable 
attention to the local geology at Parkersburg and vicinity, 
and he finds reason for helieving that the Pittsburg coal hor­
izon underlies the Ohio river at Parkersburg at a depth of 
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64~', instead of 360' as determined by my identifications~ 
That Mr. Minshall is in error is rendered certain, not only 
by our tracing of the rocks from Parkersburg southward, 
but also by the fact that if the Pittsburg coal horizon was in­
deed 640' below the Ohio here, then Limestone X should be 
found in the Parkersburg hills at an elevation of little more 
than 100' above the river, whereas it is not found until we 
pass 3-4 miles back into the country and at an elevation not 
less than 400' above the river, which is just where it ought to 
come if the little coal, No.6, is the Washington, since this 
limestone is always found at about 400' above the latter coal, 
being exactly that on the Ohio river at New Martinsville in 
Wetzel county. (See Sec. 10.) 

Just across the Little Kanawha river from Parkersburg 
the following Section (22) was obtained in descending a steep 
hill from the site of old Fort Boreman: 

I. Sandy shales from top of hill .•.•••..••••. : . . . • . . . •. . . • • . • 10' 

2 Sandstone, gray, rather m~ssive. . . • •• .•••••..•••• ..•...•• 25' 
3. Red shale, artd concealed ...•......••..••..••••.......•.. 45' 

4. Sandstone, brown, massive ••...•....•••.••....•••...•.. ~o' 

5. 	 Red, marly shales, shaly sandstone and concealed, with red 
shale at hase. . . •. •. . . • . . • •• . . . .. ...• .••.• • ..•..... 95' 

6. Concealed to 	 low water in Ohio river ........................ 95' 
Here the Upper Proctor sandstone, which is such a con­

spicuous member of the former section, has thined away to 
so great an extent as to be.scarcely recognizable. though a 
stratum of sandstone in NO.5, whose base comes 125' above 
the river, appears to be its equivalent. It is only 10'-15' 
thick however, and not very massive. 

As we pass down the Ohio river from Parkersburg, a bed 
of massive, pebbly sandstone soon makes its appearance 
above water level, and is constantly in sight for many miles 
below. 

One mile below the lower end of Blennerhasset island. the 
following succession was observed on the Ohio side. (Sec. 
23) : 

I. Concealed from top of kt10b ....••..•..•..•..•.•.. , •...... 100' 

2. Sandstone, yellowish brown, flagy .......................... 10' 


3, Concealed .............................................. 10', 


4. Deep red .qhale ..•.....•......•.........•. ....... .•• •. 20 


5 Sandstone, flagy......................................... 5' 

6. Concealed, and shales .................................... 30' 


111. Red shale. .•......•........ .................... ..... .... 5' 

,~. Coal. blossom. Washi'lgton ........................... . 


9. Concealed and shales .................................... 15' 
TO Sandy shale and flagy sandstone .••......••...•••.•••••.•.• 10' 

II. Sandstone, Waynesburg. tn:t5sive, pebbly, visible .••....... 20' 


12. Concealed to low water in Ohio river ...................... 45 


Total ..................................... 270' 


No.8 is the little coal which makes its appearance near 
water level at Parkersburg and which we have there identi­
fied with the Was/ling/on bed. Its position here at <jo' above 
low water would place the horizon of the Pittsburg coal 
250'-275' below river level, !hough the coal itself is doubtless 
absent as a workable bed. 

No. II, the Waynesburg sandstone, is the massive, peb­
bly rock which rises fi'om the river a short distance below 
Parkersburg, and with but slight interruptions, is constantly 
seen as a great cliff along the river hills for nearly 50 miles. 
It is quite pebbly in streaks, some of the quartz pebbles 
being an inch in diameter, and the stratum sometimes at­
tains a thickness of nearly 100'. This great pebbly sand­
rock is quite soft and eoarse, and seldom furnishes any good 
building stone. 

At Murraysville, in Jackson county, 25 miles below Park­
ersburg, this great cliff-rock rises to 120' above the Ohio, and 

a thin coal (Waynesburg) is reported under it here, as well 
as on the Ohio side near Long Bottom. 

A well was once drilled for oil to a depth of several hun­
dred feet, just below Long Bottom, begining about 45' above 
the Ohio river. In this boring a thi~k (12') bed of coal is 
reported to have been passed through somewhere between 
250 and 2<)0 feet. This would come at the proper horizon 
for the Pittsburg bed, and, if the report be true, would show 
that this important stratum has again made its appearance 
in the river after having been absent along the Ohio 
from the vicinity of St. Marys to several miles, at least, be­
low Parkersburg, or a distance of probably 50 miles. From 
M urraysviIIe, southward, however, this coal, of workable 
thickness, has frequently been struck in borings, and this 
territory along the Ohio from Long Bottom to Hartford 
City, where the coal first rises to day, is very probably all 
underlaid by this valuable bed. However, as already sta­
ted, no shaft should be sunk for ,it without first proving its 
presence with the drill, for it may possibly be absent at some 

. localities. ' 
Near the mouth of Skill run, and about six miles below 

MurraysviIIe, the following Section (24) was taken in de­
scending a steep hill : • 

I. Massive sandstone from top of knob ...••.•.•••••.•..••••.•• 25' 
2. Deep red shale ...........••.. .......•......••.......••. 35' 

3. Concealed red shale ••••••.•••••.••••..••••........•••••• 30' 

4. Sandstonp., massive .•....•....••..••.•..•..•.•••.•...••••• 2b' 

5. toncealed . • . • . . . • • •. . .....•..••••..••..•.•••......•.. : 15' 
6. fled shale . ..............•........••......•... :. • •. . . ... 1o' 

7. Shale,~gray, sandy. • .• .•.•. . . . • . . • . . . . . • . . . • • .• • . . • • •• . . . 5' 
8. Sandstone, massive. • • . . • • •• • . . . . . . . . . . . . . .• . • . . . . . • • .. . 5' 
9. Sandy shales and concealed. . . •• • . • • .• . . • . . . • • • • . • • . . . . • .. 70' 

10 Red shale. . . .. ... ............................. ........ 10' 

1 I. Sandstone, flagy ..•••..••••.•.•..•...•.•••..•••..••.•.• 25' 
12. 	Sandstones, coarse, yellowish-gray, micaceous, pebbly near 

base, (\Vaynesburg) .••••.•...••..•.•..••..••'. . . . . . . • •. 30' 
13. Concealed to low water in the Ohio river .•••••.••••• f 70' 

'fotal..... • •••.•••......•.••....••..•.. 350' 
This section all belongs to the Permian, or Permo- Car­

boniferous series, except the basal member, No. '3, which 
comes in the Upper Coal measures, and thus the horizon 
of the Pittsburg bed would be not far from 200' below the 
river at this point, though whether it be present in a worka­
ble vein, or otherwise, nothing but the drill can determine. 

As we pass south from the vicinity of the last section the 
rocks dip under the river and the Waynt>s6ttrg sandstone 
approaches water level, so that at Ravenswood, 6 miles be­
low the mouth of Skill run, that stratum floors the bed of 
the Ohio. 

Just opposite Ravenswood, and about 40' above the Ohio 
river, an attempt has been made to open a coal mine. No 
coal was seen at the drift, but it was reported to us that a bed 
of coal one and a half foot thick was encountered a few feet 
from the mouth of the entry on the top of a thin bed of 
fire-clay. This would be the representative of the Wash­
lngton coal, and would show that the Pittsblirg' coal horizon 
underlies the Ohio river at Ravenswood at a depth of not 
less than 300 feet. 

A limestone is reported as occuring in 'the summits of the 
hills one mile east from J{avenswood, and at an elevation of 
350'-400' above the Ohio. This would most probably he 
Limestone X, which which we found in the summits of the 
hills at New Martinsville, and 750' above the Pitts6ur~ coal. 

This latter coal seems to be present here as a v~luable 
bed, if the reports of a boring made for oil, one mile below 
Raven<;wood, can be'relied upon; since in this well a bed of 
coal, 7' thick, was reported at a depth of 300', the mouth of 
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the well being on the river bank about 30' feet above the 
water. 

Two miles below Ripley Landing, and about 9 miles be­
low Ravenswood, the following succession (Sec. 2~) was ob­
served in descending a steep hill on the W. Va. side of the 
Ohio. 

I. Concealed from lop of knob. • • . . • • • . • • • . • • • • . • . • • . • • • .. . .. 20' 

2. Sandstone, making bluff...••••••.•••••.•••.•••••.••••••. 19' 
3. Sandy shales and concealed .••••...•••.•••••.•.•..•••••.. 50' 
3. Red shales, mostly with sandstone at base................... 40' 

5. Concealed............................ .••••• • •.•••.•.• 35' 

6. Sandstone, and sandy shales .•••••.••..•••.•••.••••••••... 25' 
7' Concealed................................................ 15' 
8. Flagy sandstone and conc('aled. . • • . . • . • . • . . . • • • . . • • • . • . • .• 30' 
9. Sandstone and shales ..•.••...••.....••.•.••...•••••..•.• 20' 

10. Concealed .•.•...•....••••••.••••..•.•..•.. .••••..•••.• 2~' 

I I. Flagy sandston~. . •. ..•....•..•..•••••.•••••.••. •••..•• 10' 

12. Concealed to low water in Ohio river ...................... 45' 


Total .•...•.... ~ ••.••..•••••••••••••.•••320' 

This section is near the middle of the 	great southward 
bend which the Ohio river makes between Murraysville and 
Pomeroy, and only one mile above Letart Falls. Unfortu­
nately the section here gives no informati~m as to t.he geo­
logical horizon of the rocks along the nver, bu~ It seems 
most probable that the Waynesburg sandstone IS at or be­
low water level, since the rapids at Letart Falls appear to be 
due to the emergence of this massive sandstope from t~e 
bed of the Ohio just as that river turns northward after ItS 
long sweep to the south. If this identification of th~ Letart 
Falls sandstone with the Washin!!fon bed be correct, It would 
follo'w that the horizon of the Pittsburg coal must be 250' ­
300' below the Ohio in the center of the great bend in that 
stream near Letart Falls. 

From this last locality (Letart Falls) the Ohio river flows 
nearly due north, and, as a result. the rocks rise rapidly fr0!ll 
beneath its bed, bringing the Pittsburg coal up to. wlthm 
130' of the surface of the river at Antique, opposite the 
niouth of West creek, 6 miles north from J,etart Falls. 

One mile above Antique the following Section (26) was 
observed in descending a steep hill to the Ohio river: 

I. Red and variegated shale. • • . . • • • • • . • • • • • . . • . . . . . . • . . . . . .• 30' 
2. ~nn(\,,\dne, ma<;<;ive..................................... 20' 
3 Red shale and concealed. . . . . . • • . • • • . . •• .•• • . . . . .• . . . . . .. 30' 
4. Coarse, massive pebbly sandstone (Waynesburg) .•..........• 30' 


5. Sandy shales...........•.•.... '.~ ..•..•...••..••........ 10' 


6 Concealed ...•••..••..••.•.•..•.•...••.•••.. ,............ 90' 

7. Massive sandstone to low water ..............•..........•• 15; 
This section would show that the Pittsburg coal underlies 

the river here at a depth of something like 140 feet. 
At Antique, Ohio, this c:)al h'1S long been mined bv a 

shaft 1130' deep, which exhibits the following s~cc~s5ion (Sec. 
27) as given by the late Prof. E. B. Andrews, m hiS report on 
Meigs county, Ohio survey, vol. I, page 258: 

I. Top of shaft to low water of Ohio river..................... 62' 

2. From low water to top of heavy sand-rock ....•............• 50' 

3. Heavy sand.rock, (Pittsburg sandstone).............. .. ....• 70' 

4. 	Shale with coal plJ.nts _. . • • •. • • . . • • •. • • • . • • •• • . . . . . . . . . . .. 10' 

Coal. .... 2'5" ~ 
5. Coal, Pittsburg or Pomeroy seam .••••.••• 	 Slate ....0' I" 5'9"{, 	 CoaL ...3'3" 
6. Hard fine grained sandstone............................. 12' 


7. Fireclay ......•................... .............•....... 5' 


Total .................•.....•.......•.... 215' 

My measurements here differed som.ewhat from the above 
section. but not enough to be of any lmportance. By bar­
ometer I got the following in descending the shaft from the 
base of the hill above. (Sec. 28): 

t. Sandstone, massive, pebbly, Waynesburg ........ ................. 40' 

2. Concealed. ...................... " ...... ...... ................ . ............. 60' 

3. Concealed in shaft to low water in Ohio.............................. 70' 

4. 	Interval to coal ............................................................ 110' 

Coal ......,2'6" l 
5. 	 Coal, Pittsburg...... ...... ...... .......... ...... { Slnte ....... o',2:: 5'8" 

Coal· .. ·.. ·3 0 

Total ........................ ~ ........................... 286· 


The employees at the coal works told us that the shaft 
was 190' deep to a point which passes 5' below the base of 
the coal, and as our barometric measurement agrees exactly 
with this statement, it seems probable that Prof. Andrews' 
section makes the coal a few feet further below river level 
than it should be. By his section the interval from the 
T¥aynesburg sandstone to the Pittsburg coal is 252', and by 
mine 240'; so the difference is only 12 feet 

The coal at this locality is of very fair quality, coming out 
in large, solid blocks which exhibit only a small quantity of 
pyrites. 

. The bluish shales which form the roof of the seam con­
tain some beautifulfossilferns, among which Neuropteris 
hirsuta, .Iv: Loschii, N auriculata, Pecopteris arborescens, 
and P. dentata are most abundant. 

This is the first locality on the Ohio river below Pipe 
creek (Sec. 4), 160 miles ~bove Antique, where the Pittsburg 
coal has been mined, though as our sections, Nos. 5-25, have 
shown, there are numerous localities at which it could be 
reached, If present, with shafts of moderate depths, there 
being only a few spots where the depth, would exceed 300 
feet. 

An interesting fact shown by the last sections is that the 
interval from the base of the Waynesburg sandstone to the 
Pittsburg coal has the same thickness (240-25° feet) here, 
as at Wheeling, Pipe creek, and other points along the up­
per Ohio, though the several coal bed}, (Waynesburg, Se­
wickley, and Redstone) there represented, have. disappeared 
entirely from the l!pper Coal !lleasur~s at ~ntIq~e.. These 
sections also estabhsh another mterestmg pomt, VIZ: lhat the 
massive, pebbly sandstone which rises from the be~ of t.he 
Ohio a short distance below Parkersburg, and whlch With 
but slight interrt,lptions we traced from that point to A~tiqu~, 
where it appears as No.1 of Sec. 28, was correctly ldentI­
fied as the Waynesburg sandstone. 

About one mile below Syracuse, and 6 miles below An· 
tique. the Pittsburg. coal rise~ above t~e water lev~l on the I 

W. Va. side of the rIver, and m de3cendmg a steep htll there 
the following (Sec. 29) succession was observed: 

I. Sandstone, quite massive, Waynesburg ....... .................... 45' 

2. Red sh'lle ............................................................... 10' 


3. Gray shale ....... .............................. ........ . .................. 5' 

4. Sandstone...... ..... ...... ......... ......... ............ ...... ............... 6' 

5. Shales, bro\\'n, sandy... ......... ........................................ 10' 


6. Red shale ... ...... .............. ................. ...... ...... ............ 2' 


7. Concealed, with. red shale c!'ntaining limestone nodules near 
base............ ..... ........................... .. ..................... 24' 


8 Sandstone, flagy at top, ma<;<;ive below .............................. 20' 


9. Variegated shale with some limestone nodules ...................... 28' 

10. Concealed with red shale at base ...................................... 25' 

1 I. Concealed. ...... ......... ...... ...... ...... ....... ....... ............... 20' 


12. Red shale ..............................-...................................... IS' 

13 Sandstone, massive, coarse, Pittsburg ................... ............ 70' 

14. Gray, sandy shales containing fos'iil plants ........................... IS' 

IS. (}oal, Pittsburg ........................................................ 5'6" 

16. Fireclay and shale filled with foss;l plant<; ......... ......... ......... 2' 


17. Concealed to low water in Ohio river ................ ...... ..... ...... 7' 


Total ..............................•............. 310' 
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The Pittsburg sandstone is very massive in this vicinity 
and makes a great cliff along the hills on either side of the 
river. It is quite coarse and even pebbly in some portions. 

The Pittsburg coal is well exposed along the water's edge, 
and, excepting 6 inches of slaty coal at the top, seems to be 
good coal throughout. 

Just below the locality of this section, at Hartford City 
and other neighboring towns, salt has been manufactured on 
an ext~nsive scale.. The salt well borings begin at the hori­
zon of the Pittsburg coal, and salt water is obtained at a 
depth of 1,125-1,150 feet. Mr. G W Moredock, who operated 
one of the largest salt manufactories, gave me the foll owing 
particulars concerning the rocks passed through in the bor­
ings: , 

"For the first 450 feet, a succession of red shales, sand­
stones, and marly beds with some lime; then comes a coal 
bed 5' 6" to 7' thick; interval rocks ISO feet; coal bed~ . 
pitchy, like asphaltum, 2'; interval 100 feet; coal bed 7' to 8' 
thick; sandstones and shales 375'-400'; salt rock, a very 
pebbly, loose sandstone 40' to 60' thick; limestone to bot­
tom of drill holes, IS'. Some oil is found at 400'; the salt 
water occurs throughout the salt rock, but the wells are al­
ways drilled through it and 10' to IS' into the limestone be­
low, so that the water is pumped up from the bottom of the 
pebbly rock, as there seems to be much more water at the 
line of contact between the salt rock and the limestone than 
at any horizon in the former." 

From the foregoing statement it would seem most proba­
ble that the salt bearing stratum is the basal member of the 
Pottsville conglomerate (No. XII); for the limestone report­
ed from the bottom of the wells must be the top of No. XI, 
or the Mountain limestone. How much of this interval of 
1,150' belongs to No. XII cannot he precisely known, though 
it is most probable that the last 300', at least, belongs to that 
series and possibly 400', since only 100 miles distant, on New 
River, W. Va. the Conglomerate ser-ies is 1,200' thick, or 
more than the entire interval (1,150') of the. Barrens, 
(XIV). Lower Coal measures ()(III), and Conglomerate 
(XII) at Hartford City. 

Below this latter town, the Pittsburg coal gets higher, 
above the river, and, as is well known, has long been mined 
extensively in the vicinity of Pomeroy and for some distance 
further down the Ohio; but when this strata turns south­
ward, below Pomeroy, the broad terrace deposits on the W. 
Va. side of the river cover up the horizon of the Pittsbu.rg 
coal, and that, at the same time, seems to thin away to tin irl­
significant bed, only 1'6"- 2' thick, since below the mouth of 
Leading creek,s miles from Pomeroy, no mines of any im­
portance are found in the river hills, which there recede to a 
considerable distance from the stream. 

In the vicinity of Point Pleasant, at the mouth of the 
Great Kanawha river, a bed of coal, 2'3" thick, has been 
opened at 80'-100' above low water; this seems to represent 
the Pittsburg bed. 

The following Section (30) was taken in descending Point 
Pleasant hill to Crooked creek, a short distance above the 
mouth of the latter: 

I. Concealed from top of knob....••..•••.•..........•......• 10' 


2. Sandstone, massive ..••..••.•.•••.....••..•••..•...•...•• 2.5' 
3 Concealed ...•.....•...............•....... .•........ 100' 

4. Sandstone, massive, upper half gray, eoaj'sc; pebbly, lower half 
blue..rather fine grained quarry rock ..••..•••••.••..••. 60' 

5· Concealed ...•......•.•.•••..'............................. 15' 
6. Sha1e, marly and purp1ish, with smallHmestone nodules. • • •• . 5' 
7. Concealed and flagy sandstone ...... \. • . . • • •• • . . . . • . • . . • .. 55' 
8. Fireclay with appearance of coal ...••..•••..••••..•••.••• 2' 

9. Concea1ed to low water in Ohio river. . . . . . . .. • . . • • .. . . . . • •. 50' 

The'locality where the 2'3" coal bed was opened was not 
seen by us in the vicinity of Point Pleasant, but I was in­
formed that it was directly below the massive sandstone, 
NO.4 of the section; if this be true, then the latter would 
represent the P-ittsburg sandstone, and the coal would be­
long in the concealed interval NO.5, while No.8 would rep­
resent the small coal bed (probably Litt1~ Pittsburg) which 
Prof. Andrews reports as occuring in Gallia county, Ohio, 
at 50'-60' below the P-ittsburg co.al. 

The Natural Coke, and Associated igneous and 
altered Rocks, near Richmond, Va. 

By Prof. Wm. B. Rogers. 
(Proc. Boston Soc. of Nat. History, 1854-6.) 

In the district on the north side of the James river, where 
the most valuable seam of coke has been explored, it is at 
present wrought by two vertical shafts. In that nearest the 
outcrop, the coke is reached at I I 2 feet from the surface; 
in the other at 207 feet, the dip of the coal measures being 
nearly west, and at a low angle. A third shaft, recently 
wrought, which lies nearer the margin of the basin than 
either of the preceding, cuts the stratum of coke at the 
depth of 90 feet. A bed of whin-stone, or coarse, gray trap, 
is intercalated in the coal measures of this part of the basin. 
intersecting the two first-mentioned shafts, but croping out 
a little west of the third. This bed is met with in the deep­
est and most western of the shafts, at a distance of about 
100 feet from the surface, and is more than 30 feet thick 
where it is cut through; but in the next shaft it is struck at 
a depth of less than 30 feet, and has thined down to about 
half the preceding thickness. 

One of the most remarkable effects produced by this 
igneous bed is seen in the stratum of carbonaceous fire·clay 
which -lies next beneath. This, which in the second shaft has 
a thickness of eleven feet, has been greatly indurated. and 
made to assume a columnar structure, by which the whole 
mass is converted into a congeries of closely packed five 
and six sided prisms, often quite regular, usually about half 
an inch in diameter, and always at right angles to the lower 
surface of the trap. A portion of this bed, originally oc­
cupied by impure coaly matter, presents the same columnar 
structure, but the material is a comp:lct plumbaginous coke, 
with much earthy matter intermixed. The general aspect 
of the gray part of this bed strongly resembles that of the 
coarser varieties of fire-brick after they have been long' ex­
posed to intense heat. This is what might be expected. for 
in the bed in question we have the very materials of fire.. 
brick, and in the overlying trap we have a source of igneous 
action which, in the originally molten condition of this sub~ 
stance, could not fail to work great changes in the contigu­
ous strata. This columnar indurated clay, or natural fire .. 
brick, when recently broken, emit., a most offensive odor, 
partly that of ~ulphureted hydrogen, and partly, perhaps, 
caused by a sulphuret of carbon. 
I At the depth of about seventy feet below the bottom of the 
trap occurs a bed of natural coke, for the mining of which 
chiefly these openings have been made. This interval be~ 
low the fire-elay is occupied by bluish and drab argillaceous 
sandy slates, with some worn sandstone, the former abound· 
ing in impressions of plants, among which may be noted 
Esquisetum columnare, Zamites obtusifolius, and T~niopte­
ris magnifolia-forms which, many years ag~), Prof. Rogers 
pointed out as marking the Oolite age of these coal-bearing 
strata. The baking action of the trap is curiously shown in 
all these fossil:>. The coaly matter of the stems and 
fronds when closely examined is seen to be bleby, or blist· 
ered. It is, in fact, coke, which, while it retains the outlines 
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and stronger markings of' the plant, has in its partial fusion 
obliterated all the finer characters of the organized surface. 

The coke, where it has been successfully mined, forms a 
bed about five feet thick, including but little slate, and pre­
senting a nearly homogeneous mass of a bluish-black color, 
uniformly vesicular, and light enough to float in water. It 
retains only a minute fraction of the volatile ingredients of 
the unaltered bituminous coal of this region, but it ignites 
readily, and burns like the compacter kinds of ordinary 
coke. Throughout the bed, but especilaly towards the top, 
it presents a partially columnar structure. Where this 
structure is marked, the coke is found to crepitate when 
heated. In some localities on the south side of the James 
river. where the whole massof coal and adjoining shale has 
been rendered completely columnar, the material, in the pro­
cess of heating, breaks up with explosions like the crack of 
a pistol, at the same time projecting its fragments to some 
distance from the grate. 

The gradually diminishing influence of the trap bed as we 
proceed downwards is illustrated by the section in one ofthe 
shafts which embraces a thickness of fifty feet of strata be­
low the seam of coke above described. After passing 
through indurated fire-clay, lying immediately beneath the 
coke. we have a thickness of about twenty feet of slates, fol­
lowed by a thin seam of semi-coke, or coky coal, more bi­
tuminous below than at the top; and, after this, descending 
through some twenty feet more of slates and sandstones, we 
come upon a bed of bituminous coal, which appears to have 
sustained no alteration beyond the development throughout 
the mass of a columnar structure. In the deepest of the 
three shafts, the seam now wrought, under the intelligent 
direction of Colonel Worth, corresponds to the coky coal 
above described, the lower layer retaining much of its orig­
inal bitumen. In all these workings, the gradation of meta­
morphic influence is beautifully marked within a distance of 
less than 50 feet of strata, from the greatly altered shale or 
fire-clay, immediately beneath the trap, through the succes­
sive slales and coke seams, to the unchanged bituminous 
coal at the bottom of the section. 

The Coal-fields of West Virginia. 

By Andrew Roy, State Inspector of Mines, Ohio. 
(Revised and rewriten for the "~lining Herald," Shenandoah, Pa.) 

West Yirginia possesses a larger division of the Alle­
ghany coal field than any of the states through which it is 
spread; nearly 16,000 square miles of her territory being 
covered with coal-bearing strata. The basin or trough of 
the great coal field extends in a southwesterly direction 
through this portion of the coal measures, entering the 
state near the southwest corner of the Pennsylvania state 
line, and stretching across the Great Kanawha river be­
tween Charleston and the confluence of the Kanawha with 
the Ohio. Along the line of direction of the trough the 
coal measures are upwards of 2,000 feet thick, and in some 
places inclose 16 different seams of coal of workable thick­
ness, aggregating 78 feet. The Great Kanawha flows 
through the coal field in a northwesterly course, and the 
deep valleys caused by the erosions ofthe streams, cut down 
through the whole thickness of the coal-bearing rocks, ex­
pose every seam of coal to full view above water level, 
thus avoiding the necessity of shaft mining. Five 
streams, the Pocatalico, the Eik, the Gauley, the Greenbrier 
and the Coal rivers, spread out from both sides of the Ka­
nawha, and stretch their arms through the heart of the coal 
region, laying bare the various beds of coal, loudly inviting 
the coming of the practical miner. 

The coals of this region are of every known grade of the 
Bituminous variety, from the hard, dry, open-burning block 

coal, with laminated structure, adapted in a raw state for 
smelting iron, to the fat, friable, coking coal, and the finer 
grained splint or cannel. Valuable beds of iron ore are also 
associated with the coal strata. No other coal field on the 
globe possesses such natural advantages for mining and 
manufacturing purposes as the coal regions of the Great 
Kanawha river and its tributaries. This great coal region 
has of late years attracted the attention of American and for­
eign capitalists, and it is now in a fair way of rapid develop­
ment.-Charleston, the late obscure capital of West Vir­
ginia, situated on the right bank of the Kanawha in the 
very heart of the coal region, may become at no distant day 
the rival of Pittsburg. 

The coals of this region are generally purer, better, and 
more available for the requirements of trade and manufac­
ture, and the seams are thicker and more numerous, than 
those ofany other portion of the Alleghany coal field. As a 
general rule, they can be mined cheaper and with less cost 
in opening up the mines, than in other coal regions. The 
markets of the West, and of the Ohio and the Mississippi 
valleys, are beyond any controling competition. Charles­
ton is 200 miles nearer Cincinnati than Pittsburg, and the 
Kanawha river is open to navigation all the year round. 
-("Coal, Iron and Oil.") 

Along the line of the Baltimore & Ohio Railroad at Fair­
mont, Clarksburg and Newburg, a valuable gas coal, the 
equivalent of the Pittsburg seam, is extensively mined and 
shiped eastward to towns along the railroad and to Baltimore, 
for the manufacture of gas. The coal is 8 and 10 feet in 
thickness. Mining operations are also prosecuted, with con­
siderable vigor, along the Ohio river in the Pittsburg seam. 
The coal production of the state will hardly exceed one mil­
ion tons. The unparalleled extent of the mineral treasures 
of this state, which a bountiful nature has treasured up in 
her grand old hills and mountains to serve the purposes of 
modern civilization, although seemingly inexhaustible, will 
all be required to develop light, and heat and power during 
the long-enduring future of America's commercial prosperity 
and greatness. The day of the final exhaustion of our 
mines of coal is nearer at hand than many geological writers 
\:, ould care to admit. 

Old Virginia's share of the Alleghany coal field, exceed­
ing 16,000 square miles of area, is about 150 square miles of 
territory, lying in the counties of Buchanan, Wise and Lee, 
on the eastern flank of the great basin, now forming the 
southwestern angle of the state. The Southerners, in their 
adoration of King Cotton, were apparently all unconscious 
of the fact that King Coal, the mighty hero of the mine, was 
rapidly extending his scepter over the whole earth, and that 
neither rebelions nor revolutions, nor wars of conquest 
could arrest his onward progress; that his power would be 
more potent than that of the genii of oriental tales, and that 
every state or nation without his possession must become his 
vassal or his slave. 

Virginia, has, however, in addition to the fragment of the 
Alleghany basin still left her, a quite important coal field 
situated on the James river, near Richmond. It is an in­
dependent deposit, and a later creation of geology than the 
coals of the carboniferous age. It lies on both sides of the 
James river and is about five miles in average width, by 
thirty mil~s in length, and contains 150 square miles of 
area. This coal field is very irregulflr in shape and struc­
ture, extending in the form of a series of deep basins, the 
flanks of which often rise to the surface and cut out the coal. 
On the north side of the James the basins are shallower than 
those of the south side, and the order of stratification is also 
materially different. On the north side of the river there are 
5 different seams of coal, one ofwhich is a bed ofnatural coke, 
divided into two grades-soft coke and hard coke; while on 
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the south side there is but one workable seam ofcoal. It is, 
however, of magnificent thickness, locally rising to 50 and 
60 feet, and averaging from 20 to 30 feet. The full thick­
ness of the coal strata on the south side in the lowest places 
of the basin, is nearly 1,000 feet. 

Some costly and extensive mines have been opened in 
this basin, and the deepest coal shafts reach 700 or 800 feet 
in perpendicular depth. Most of the mines, however, have 
been opened on the ridges, to reach the first valuable coal. 
Whether by reason of the slave system, which retarded so­
cial progress, or because of the cost of opening the mines 
or the inferior quality of the mineral when opened, this 
coal region has made no progress in comparison with other 
coal fields ~f Pennsylvania, Ohio and Illinois. 

The Catawba, Botetourt Co., Va., Coals. 

W. G. Atkinson M. & C. Eng., under date of October I, 
1865, reported to J. R. Anderson & Co., of the Tredegar 
Iron-works, Richmond, Va., who then owned the Catawba 
furnace lands, concerning these coals, as follows: 

"The coal mines and the coal series extend over a consid­
erable part of this property, the coal series being opened at 
various points along a line, extending like the iron ores, for 
at least 4 to 6 miles of length, and doubtless further, as sub­
sequent researches may reasonably be expected to show.­
There are from 5 to 7 separate and distinct beds, 3 of these 
being workable and of value. They all lie in close proximi­
ty to the ore bed and for the most part geologically parallel 
with it. The thickest seam of coal presents a breast of 51- to 
7t feet of pure merchantable coal, it is even more than this 
near the outcrop, measuring upwards of 8 feet, which is 
perhaps, by this excess, ascribable to a local cause in a slight 
roll of the roof materials. This main seam is opened at two 
points both by drift and slope. The latter is driven down 
into and with the coal for 78 feet, and is designed to extend 
for 300 feet in all, or farther still if found to be requisite for 
opening up the large area of working ground which is here 
so favorably presented. The slope is well timbered and 
laid with a double track on an inclination of about 35°, co­
incident with the lay of the coal. This slope can be easily 
operated with a horse gin, as intended, or still more advan­
tageously with a small stationary engine. Two bands of 
slate of a soft and friable character occur in this coal, thus 
dividing the bed into 3 layers, the two uppermost ones be­
ing the thickest in forming the breast above described as 
yielding from 5~ to 7! feet of coal. The roof of the "Big 
vein"," as it has been termed, consists of a hard black slate, 
ranging from 5 to 10 feet in thickness and above this is a 
strongly defined massive sandstone 7 to 10 feet thick. No 
better roof materials can be found in any coal mine of Vir­
ginia. The floor consists of a soft grayish slate and sand­
stone passing into a fireclay. It admits of easy lifting so as 
to perfect the grades, etc., throughout these grounds. 
At an approximate depth of 25 feet below the"Big vein" oc­
curs the Two-band coal. This measures some 22 to 24 
inches of coal in the two layers which compose it, spparated 
by a small band of soft slate averaging 12 or 14 inches of 
thickness. In the several openings which hcrve been made 
into this seam,and worked at divers points a mile or so apart, 
the roof consists of a soft grayish slate, 3 to 4 feet thick, on 
which rests a massive sandstone. The latter is regarded 
practically as the roof proper under which to work this seam. 

Below the two several veins already described, the "main 
seam" and the "Two-band coal," occurs a vein of some 2t to 
3! feet thick, the drifts of which have not been worked for a 
long time, and the debris falling in about the pit's mouth 
prevents a view of this coal bed. This seam, which may be 
designated as NO.3, has been opened at a point directly 

west of and about 200 yards from the main shaft in the ore 
mine, and also about d· miles only from the furnace. It 
may be possible that NO.3 and No. I-the "main seam" are 
identical-but all the circumstances attending the position of 
both veins do not readily support this supposition. 

Qualify and Uses of the Catawba coals.-The products 
from the coal mines of the Catawba Coal and Iron Co's 
lands have been in use for over 77 years-which would rep­
resent the fact that they are among the oldest collieries in 
America-one of the ancient grants from the Commonwea1th 
of Virginia under Gov. Patrick Henry-for a part of this 
estate-refering to a certain "cole pitt" -which is one of 
those now being described. The Catawba coal belongs to 
what may be designated as the semi-bituminous class, though 
it has been termed semi-anthracite. It rightly would be 
considered by experts in the art of mining and in the manu­
facture of metals as belonging to the varieties midway be­
tween the semi-anthracites and semi-bituminous. Some 
portions of these several coal veins of the Catawba estate 
are larger and heavier than others, and carry well to market 
without without disintegrating, as do rhe coals of the Alle­
ghanies. 

They all burn well in any and every way they have been 
applied. The uses for which they have been heretofore 
taken are namely for foundries, for smiths' fires and for do­
mestic fuel. It is highly probable that the harder and more 
refractory bands will be adapted well to the manufacture and 
refinement of metals. It has been believed that a hot-blast 
attachment to the furnace can be introducer} so as to utilize 
the heaviest, hardest and driest coals of the Catawba region 
in manufacturing pig metal. These coals have for a long 
series of years been in constant demand for the above 
several uses and transported by wagons over a wide 
extent of country-being carried in some cases for 30 to 40 
miles and even to 50 miles-the latter place of consumption 
being a foundry on Irish creek, in Rockbridge county." 

Catawba Furnace, Va., in 1865.-In a manuscript re­
port that has come into our possession we find the following 
description of Catawba Furnace, Botetourt county, Va., 
made in Oct., 1865, by W. G. Atkinson, C. & M. E. : 

Agreeable to instructions I have made a Geological 
survev of the Catawba Coal and Iron Co's Lands, sit­
uated- in Botetourt and Roanoke counties, Virginia, and 
beg to report to you the result. The property, com­
prising' by original grants from the Commonwealth of Vir­
ginia, some 7,200 acres, is located upon the eastern slopes 
and along the base of Caldwell mountain. The distances 
from the Coal mines, the Ore banks and the Iron furnace 
-3. common centre to all of which may be considered as, 
approximately, also the centre of the estate-3.re as ft)llows, 
to certain points of outlet to market, viz: 

Fincastle 9 miles, Salem 18 miles, Bonsack's Depot 15 
miles, and Buchanan 20 miles. 

The furnace is substantially built, operates with charcoal 
fuel, is run by the water power of Catawba creek and is in 
a good state of repair. It will be ready to go into blast 
again so soon as the hearths are set, for which materials are 
on the ground. The height of stack is 41 feet, and size of 
bosh y~ feet. Capacity 35 to 40 tons per week-20 an 
average, though 50 tons of superior metal have been made 
per week. The quality of metal is similar to the best Scotch 
pig, but much stronger. It is extremely fluid and is well 
adapted therefore to fine casting-so It has been used fo em­
inent advantage in the manu£'1cture of machinery, hollow 
ware,stove plates, agricultural implements.chilled wheels.light 
ordnance, &c., &c.; 5,000 cords of wood for coaling are cut 
and ranked, ready for seting in the ki:ns Flux is abundant, 

http:estate-3.re
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of a superior quality of limestone, and the quarries are im- lands and interspersed among the mirtetal beds are strata 

mediately at the furnace. Ores of iron, the red and brown of millstones, grindstones, hearthstones, and inwall-stones, 

oxides, are extensively developed on a line of 4 to 6 miles in all of which, from this or like localities, have been wagoned 

length, stretching through and along the centre of the es- to remote distances for a long number of years. Among 

tate. The main shaft in part of this ore bed is d· miles the coal measures also fire-clays are found which offer fa­

only from the furnace, all down hill haul by a good road.- vorable indications for utility in manufacturing fire-brick, 

The seam of ore at this point is 10 to 12 feet thick, and it stove linings, water-pipes, tiles. &c. 

even enlarges to 14 and 16 feet. It is easily worked and All the beds ofcoal, iron ore, fire-clay, &c., incline conform­

affords a large yield of metal. . ally to each other at an angle of 30° to 50° from the Ca-


Improvements at the Coal mines and the Furnace.-Near tawba mountain, along the lower slopes of which they 
the openings and workings into the coal, the improvements range, and in every case they are easily accessible, cheap­
consist of two new cabins, roofed and floored, complete for ly worked, and to a great extent susceptible of being 
miners, 2 shops for blacksmith and wheelwright purposes, wrought so as to be "level free" or above water. 
I new stable, one platform for coal and gin house attached The Catawba Coal & Iron Co's property, whether re-
with fixtures for hoisting the coal out of main slope. The garded as the basis of single or combined iron enterprises 
grounds near the principal collieries are well adapted for and the place for extensive colleries, tanyards, timber mills, 
laying out and building a mining village. Roads of easy lime burning, the opening of quarries, the manufacture of 
grades are opened throughout the estate, and the contour fire-bricks and other refractory materials, is certianlv and 
of the country is every way favorable for the introduction of obviously one of the most inviting and available mineral 
tram-roads as a cheap and speedy mode of exit to and con- properties in the South. It evidently is well located for 
nection with the main avenues to market. These are re- he~lth of operatives, ready supply of provisions, for culti­
spectively the Va.. & Tenn. RR., at Bonsack depot, and vatlOn of desirable crops and for introducing into the 
the James River and Kanawha Canal, at Buchanan, which country an industrious, steady and thrifty class of laborers 
latter averiue to cities and towns in East Virginia, is seldom and artizans in various branches. 
interrupted by the rigors ofwinter. !he early prosecution of the railway extension from 

At the furnace the buildings consist of I large new coal Wmchester to Salem along the Valley of Virginia, will 
house, a coal shed, I large stable with granery attached, I pass near the property, and this alone as one of the re­
blacksmith and wheelwright shop, 1 corn choping mill, quired improvements eminently demanded now by the state, 
making 100 bushels of meal per day, and I saw mill, mak- and already eliciting general and urgent attention, is likely 
ing 12,000 feet of lumber per day-both driven by water to enhance to a manifold degree the available worth of 
force never failing, which is also the power that drives the this large estate, whose real and intrinsic resources are so 
furnace; there is also here 1 managers house, I new frame striking. 
boarding house, 6 cabins for workmen, office, feed-house, 1 

shed, ore-washing machine, &c. &c., all complete to oper­ The public school fund of Virginia has had contribut­
ate the iron-works extensivelv. ed to it by taxation, interest on literary fund, and fines, in 

The Catawba Coal and Iron Co's property is well clad the 10 years from J 871 to 1880, inclusive, the sum of 
in the several varieties of oaks, pine, hickory, walnut, lo­ $4,173,505, distributed through the years, as follows: 
cust, lin, maple, beech, &c. The future uses of lumber for 1871 .•.••..•••.$362,000.00 1876....•...•••.$474,596.22 
buildings, &c. can be readily supplied from different sec­ 1872 ........... 43 2, 1°9.78 1877 ............ 357,742.68 

tions of the estate, and no better lumber can be found in 1873 ............ 460,024. dd 1878............ 243,144.00

the state, whether for weatherboarding, framing, shingling, 1874· ........... 432,013.82 1879 ............ 286,264.00

lathing or otherwise. The water-power on this property 1875 .......... 488,49°.44 t88d ............ 637,120.17

along its borders is of an interesting character in view of 

This money was distributed, for free public schools, to the what may be contemplated in establishing different branches 
counties of the state in proportion to the school population of manufacture, such as taning, tub, bucket and barrel 
in each, and was spent in the maintenance of free schools for making, and for the purposes of oil, paper, cotton or woolen 
all classes of the school population of the state. mills. 

For lime-burning, the Catawba property is well supplied 
with such quantities of rock as produce a good lime, either Spanish chestnuts have been successfully raised in Ma­
for domestic or mechanical purposes. There is a great and ryland by grafting 011 our common chestnut, thus furnishing 
growing demand for lumber and lime, owing to the recent an earlier and much larger nut. Mr. Geo. Balderston, of 
decay and positive destruction of the improvements of a Colora, Md., is the benefactor who has introduced this im­
large area of country-as the events of war. proved nut.-Let us have it in the Virginias, where the chest­

There are from 100 to ISO acres of cleared land and on a nut trade, especially from the early crop of the Blue Ridge, 
part of this a crop of corn is now standing which it is esti­ is already a large one. The old "coalings" all along the 
mated will yield 3,000 bushels. Blue Ridge are now covered by the finest of young and vig­

orous chestnut groves, the trees of which are now in theQualify of Soil, &c.-The lands of the Catawba Coal 
right condition for grafting, as anyone can see that will look and Iron Co., when deadened of their timber or cleared up 
from the passing trains, say of the Shenandoah Valley RR.,and put in crops, are well adapted to all the cereals, grass, 
at Vesuvius station. The Spanish chestnuts sell for three orclover, vines, fruits and garden vegetables. Vineyards in 
four times as much as our native ones. the vicinity have flourished and produced finely of the Ca­

tawba and Isabella grapes, and the native varieties along 
the mountain side are abundant bearers each successive £'111. Fire-clay is dug at New Cumberland, on the Ohio river, 
From a greater portion of this estate being so situated as to W. Va., from a bed, 6' to 8' thick, that is overlaid by a bed 
look south and east, it is confidently believed the culture of coal from 2' 6" to 3' thick which is used to burn the fire 
of the grape could be here attended with peculiar advan­ brick made there. The clay in place is very hard; it is 
tage. mined by drilling and blasting, but on exposure to the 

Olher Various Resources of the Properly.-On these weather it crumbles and becomes soft. 
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Flat-top coal and coke.-"Supt. W. A. Lathrop, of the 
S. W. Va. Improvement, Co., Pocahontas, Va., on Norfolk & 
Western RR., sends the following statement of the output of 
coal and coke by that company during September, 1883: 

Coal coked during September, 2,000 lbs. tdns ..............6,289 

Coal shiped " " ..............8,733 


Total output of mines in September....••.•••••••••..• 15,022 

Coke made in September, tons .• : ...................,..... 3,773 


This shows a yield of 60 per cent of coke from the coal 
put into the ovens during the month. 

On page 138 of Sept. No. we reported the output of these 
mines and ovens to Sept. I. 1883, as 34,872 tons of coal 
shiped and 10,140 coked; making a total output of 45,012 
tons.-Adding the above, the output to Oct I, 1883, has 
been 60,034 tons of coal and 9,857 tons of coke. 

Below are the accurate measurements of the strata that make 
the"Big" or NO.3 bed of coal at Pocahontas, the one mined 
by the S. W. Va. 1. Co., kindly sent us by Supt. Lathrop: 

I. Sandstone roof, massive.............................. • ••• 

2. Fire clay ...•••..••..••.•.•••..•..•.......••..••••. ,. I' 0" 


3. Bony coaL...................... . .••....••.....••.. 0' 8" 

4. Good semi-bituminous coal. ..•..••....•••.•.•.•••.••..• 4' 8" 
5. Slate parting.•.•.•....••.•..•..••..•.•.•.•..•.••.•.. 0' i" 
6. Good semi-bituminous coaL.... . ..................... 5' 6" 

7. Slate, ............................................... o' 3'1 


8. Good semi-bituminous coal •••.•••••.••.•... ' •...•••• I' 0" 

9. Fire clay floor ..••..•••....•••......... '•••.• , . • . . . . . .. . •.. 


Total thickness of "big bed" ........................ 13' It" 


During this month we have visited the coal mines the 
coke ovens, and the village of Pocahontas, and found e~ery­
thing moving along in a very gratifying way. The South­
west Va. Improvement Co. has do~e, a~d is doing, a large 
amount of excelent work, so that Its mmes, ovens, and vil­
lage are all in excelent condition and constant progress is 
being made in making them all still better. They are clear­
ing up the new streets, building a large store and office 
building, a large and well-planed school-house, etc. The 
main drift at the mines has now penetrated the "big bed" of 
coal a distance of over 2,000 ft. Thirty-two cars of coal 
were shiped on the day. of our yisit; we noticed that they 
were labeled for Hollms Institute, Norfolk, Burkeville 
Lynchburg, Roanoke, Lexington, etc. ' 

The Quinnimont Coal & Iron Company, that was 
recently organized by the purchase ofthe blast-furnace prop­
erty and coal lands at Quinnimont. Fayette county, W. Va., 
on the line of the Chea<;apeake & Ohio Ry., took possession 
of the purchase on the first of this month. Mr. George M. 
Bartholomew. of Hartford, Conn., having ended his receiv­
ership with September. Mr. F. A Comly, of 407 Walnut 
st., Philadelphia, is president, and Mr. Charles Gilpin is sec­
retary of the new company. Mr. James F. Lewis. who has 
so successfully managed operations at Quinnimont ever 
since this fine property passed into the hands of a receiver, 
will continue his management,-in fact the furnace has con­
tinued in blast, producing an iron of uniform and excelent 
character. We have it from the best authority that during 
all of the protracted receivership just ended the manufac­
ture of pig iron at Quinnimont has been a paying business, 
demonstrating-Cas before during the "panic years," under 
J. H. Bramwell's manageinent)-that, under all experienced 
conditions of the markets, iron can be profitably made, un­
der good m:mage;nent, in the central coal and iro;} regioa 
of the Virginias. 

Condition of Virginia blast-furnaces, Oct. I., 1883­
. from the report ofthe Iron Age, of New York, on the con­

dltlon of the blast-furnaces of the United States, Oct. J, 

1883, we gather the following statement of the condition ot 
the blast-furnaces of Virginia at that date: 

I. Charcoalfurnaces in Virginia. 
Total number of stacks .•••••.••. , ••.••.••••..•....•...•••• 31 
Number reported in blast. .••.....••..... ' •.•.........•.•... 10 


{ Capacity per week, in tOllS. • • •• •. . . .. • •• .....•...•. • ......480 
j Number reported out of blast. • •• ............... . .......... 21 

( Capacity per week, in tons .......................................982 


2. Coke or bituminous coal furnaces in Virginia. 
Total number of stacks. . . •• •. • • •. • • •• •. • • •. • . •. • • •. • . • . . . 13 

Number reported in blast. • ..••. ••.• .. .. .••... .• .. •. •. .• .. ·8 


{ Capacity per week, in tons .•.•••.•••.•••..••.••... '" .•..• 3,670 
Number reported out of blast. . • . •• .•••...•......•..•.•••• 5 

{ Capacity per week, in tons .••..•.....•...•....••.•.....•.. 1,210 

It appears from this report that the charcoal furnaces of 
Virginia i~ blast qct. I were making about I-26th of the 
charcoal pIg made m the U. S. at that date, and that its 
coke furnaces were making about I - '4th of the coke and bi­
tuminous pig made in the U.S.-It should be added that 
every furnace in Virginia that was constructed to use coke or 
bituminous coal was in blast Oct. I, and is in blast now. 

-------_._--------­
Uniform standard time.-Most of the railways of the 

U. S. have agreed to adopt, on the 18th of Nov. next, a new 
standard of time, as follows: 

The whole territory of the U. S. will be divided into Jour 
north-and-south belts, each IS° wide. Through the middle 
~f the first belt on the east runs the 75th meridian, or the 
lme of 75° west from Greenwich; this will be called Eastern 
t~me, by it will be run all the railways between the Ohio 
flver and the eastern point of Maine; it will be very 
nea~lJ: th~ present loc~l ti~e ?f Philadelphia, as the 75th 
mendIan IS near that city; It WIll be the standard time for all 
of Virginia and West Virginia, making it necessary for us to 
"set fo:ward" our time pieces a few minutes, since these 
states he between about 75~ 30' and 83° 30' of west longi­
tu~e, a diffe.rence of 8) of motion. or earth surface, and 32 
mmutes of.tlme.-The watches of our Chincoteague oyster 
catchers Will not have ro be set forward more than 273 min­
utes, but those ofour iron ore digers at Cumberland Gap must 
be moved forward 32 minutes; and in proportion between 
these points, allowing 4 minutes for each degree. 
T~~ough t~e middle o~ the second belt passes the 90th 

men~lan, 90 west longitude, and all places in that belt, 
that IS between 82° 30' and 97? 30' west, will use the time of 
the 90th meridian, which is to be called Central time' it will be 
one hour later than Eastern time. The 90th m~ridian is 
nearly that of Springfield, Ohio, and New Orleans, La.; this 
belt exte~ds from about Sandusky to beyond Omaha. 

The third belt has 105° west, that of Denver for its me­
ridian; its time will be called 1I101mtaill time: the fourth 
belt will have the I20th meridian, that of Carso~ Colorado 
and its .time will be called Pacific time. Each ofthese tim~ 
belts Will be one hour later than the belt east of it. 

As t~~ National Observatory, the Signal service. and other 
au.thontles, as well as the railways, have agreed to adopt 
thIS scheme of standard time, it will probably be at once 
adopted in all parts of the country, greatly to the advantaCTe 
of most of the people. h 

The Vote of Virginia at the Nov. 1882, election for 
congressman-at-Ia ge, as couated by the state retllrninrr 
board, was 1<)8,518; the voting population of this stat;' 
males 2 [ and ov~r, at the census of 1880, was 334,5°5; so 
only about five-eights of the voters voted at that election. 
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Notes on Virginia Railways/ 
Chesapeake & Ohio Ry.-A fast through freight train is 

now run from Newport-News, where it connects with the Old 
Dominion steamers to and from New York, to the west and 
southwest. It makes the run from Newport-News, Va., on 
the grand harbor of Hampton Roads, to Lexington, Ky., 
in 52 hours. 

The Union Steamship Co. (limited) has commenced run­
ing a line of steamships between Liverpool, Eng., and New­
port-News, Va., by way of the Bermudas. Twelve first­
class steamships will be employ~d and i~ is expe~ted that a 
large import and export trade wIll be bUllt up b.¥ Its agency. 
Cabin passages will range from $60 !O $9°. WIth lay-o~er 
privileges at the Bermudas, thus openmg agam the old shlp~ 
route from England to Virginia, 

The Ashland, Ky., Independent reports that this rail~ay 
is now receiving new cars from five dIfferent m~nufac~ones, 
and yet cannot get them fast enough to transact Its busmess ; 
that .5~ cats loaded with freight fro!ll the east drawn by one 
engine. passed through that place m one day, and that the 
business of the E. L. & B. S. RR. of the C. & O. system 
is increasing every day. The side tracks are full, the yards 
are full, and the ticket business is heavier than it ever was 
before since the road opened. A double track could be used 
to advantage every hour of the day. . 

This railway earned 29.9 per cent more m the 8 months 
ending August 31, 1883 than in the same period of 1882. 
The E. L. & B. S. RR. of this system earned 47.8 per cent 
more in the same period. 

The Hinton Republican states that Dr. Scratchley has 
opened a cottage hospital at the White Sulphur Springs, W. 
Va., for railway men, who, when sick can be cared for at $5 
a week.-A delayed express train on this road re~ently ran 
62 miles in 60 minutes.-President C. P. Huntmgton re­
cently purchased, for $1 75,oex), property on the Ohio river 
front, in Cincinnati, for a depot grounds for the C. & O. It 
is reported that a bridge wi!l be built from the g.rounds 
across the Ohio to connect WIth the C. & O. system m Ky. 

Richmond & Alleghany.-This road since i~ passed i~to 
the hands of receivers Myers and Axtell, has mcreased Its 
receipts over 40 per cent.-The rec~ivers are constru~ting 
or rebuilding anumber of wagon bndges across James flver, 
which is followed by this railway, thereby, in fact. d(~ubl~ng 
its tributary country. The bondholders are now consldermg 
a request of the receivers to ~e ~llowed to build bra~ch lines 
to mines furnaces, etc. If thIS IS granted there WIll soon 
follow a iarge development C?f the fine I?ine.ral regions in 
Virginia that are naturally tnbutary to thIS raIlway. 

The Richmond & Danville Ry. exhibit of Virginia and 
other Southern states minerals from near its lines, at Lead­
ville. Colorado, is spoken of by the Leadville Herald as ex­
ceeded by few of the displays of mineral weah h there made. 
A. A. Blow, M. E., of Leadville, visited Virginia and col­
lected most of these minerals. 

Virginia llfidlalld.-The head-quarters of the train. dis­
patcher of this road have been cha~ged from Alexandna to 
Charlottesville.-In one week of thiS month 104 car loads 
of stock cattle, from Southwest Va., were delivered at War­
renton, Va., by this railway. 

Washington & Ohio.-It is reported that Snicker g:ap 
of the Blue Ridge has been selected as the one by whIch 
this road will reach the Valley. 

Baltimore & Ohio.-The first train passed over the ex­
~nsion of the Valley branch of this road. from. Staunton !o 
Lexington, 36 miles, Oct. 20th, the last raIl havmg been laId 
the day before' 

The Rockcastle R),. Co. of·W. Va. it was expected would 

be built within the next two years from Rockcastle down the 
Big Sandy to the Ohio. The recent death of Mr. Nat. S. 
Simpkins, jr., of ~ew.York city, its p~esident, may delay 
the construction of thiS road. Mr. S. Intended to engage, 
on an extensive scale, in lumbering and coal mining in the 
Rockcastle region, we learn fi-om the Ashland, Ky., Inde­
pendent. 

St. -Albans & Boone County RR.-Says the McDowell 
Progress of Oct. 18 :-It is rumored that the St. Albans & 
Boone C~unty and the Norfolk & Weste~n railroa~. com­
panies are holding meetings with the deSIgn of un~t.mg at 
Pocahontas and the Ohio Central has made propOSItIons to 
the St. Alb~ns and Boone County road to co-operate in a 
traffic contract and offers to furnish funds amounting to one­
half the amount necessary to build the latter road to Poca­
hontas. We only hope the rumor may prove true and be 
speedily realized. 

'fhe Ohio & Guyandot Ra-ilroad will be built, there is no 
reason to doubt, from Ceredo, on the Ohio river and on 
the Chesapeake & Ohio Ry., in \Vayne county, to a short 
distance into Logan county, within the next twelve months. 
The objective point of this road is Mercer county, and it 
may be regarded as a fact that the line will be extended to 
connect with the Norfolk & Western, perhaps at Pocahontas, 
at some near day in the future.---"Raleigh Index. 

The building of this road is now probable: Fifty miles 
of it are to be let to contract on the first prOXImo at Ceredo, 
Wayne county. It is to be of standard gauge. Runing up 
Twelve-pole river, southeast from Ceredo, it reaches the 
finest and richest coal fields in the state.-"Huntington, W. 
Va., Advertiser, Oct. 25, 1883. 

The Norfolk c~ Western RR. Co. has had recorded con­
tracts for· building 9 powerful engines, 7 first-class passen­
ger coaches, 100 box cars and 600 coal cars, involving an 
outlay of several hundred thousand dollars. The Baldwin 
works, at Philadelphia, are to build the engines, and W. C. 
AI1ison. of Hagerstown, and Bowers, Duro & Co., Wil­
mington, the coaches and cars. 

The Coal River RR., says the St. Albans Nonpareil, of 
Oct. 20, is to be rapidly pushed to completion. The presi­
dent of the company has received satisfactory information 
from head-quarters, that work in earnest will be commenced 
at once. 

The Cannelton RR. Co.. has been chartered for the pur­
pose of constructing a railro:}d from Cannelton. in the coun­
ty of Kanawha, W. Va" to a point at or near Bell creek, on 
the Cannelton Coal Co.'s lands. The capital stock is 
$100,000 divided into shares of $100 each and held by:J. T. 
Lea, of Philadelphia, Pa., 46 shares; Henry G. Davis, E. 
B. Knight, 1. N. Smith and H. H. Smith, one share each. 
This road will run up Smithers creek and develop the fine 
coal beds there. We published a map of the region this 
road will traverse in The Virginias. 

Ohio Celltra1.-The material for the channel span of the 
bridge over the Ohio at Point Pleasant is on hand and is now 
being put in place.-The Kanawha branch ofthis road is re­
ported as now in good order. 

A New York, Philadelphia and Norfolk Ry. is now being 
located from Delmar, on Delaware division of the Philadel­
phia, Wilmington & Baltimore Ry., through Salisbury to 
Pocomoke, Md. The Baltimore Sun says this railway, 26 
miles long, is to be completed by the first of next April,and 
that it will he connected with N o:-folk by steamers, so that 
vegetables from the south will reach Philadelphia the day 
they are shiped from Norfolk. The Eastville, Va .. Herald 
savs the terminus of this railway will be at Old Plantation, 
an-d not at Cherrystone. ­
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Eastern Shore, Va.-The wonderful growth and devel­
opment of the agriculture of the Eastern Shore has, we 
might :almost say, made every man upon its soil inde­
pendent. The culture of the potato, especially the sweet 
potato, exceeds anything one can imagine. They come ear­
ly and are hurried off by the steamers to all the great cities 
on the Atlantic coast. Sometimes the earliest shipments 
bring from eight to ten dollars per barrel. Of courst other 
products are raised, for the land is rich and kind and will 
hand back anything you put into it.-Religious Herald, 
Richmond. Va. 

Railway Weather Service.-The chief of the weather 
bureau of the signal service, Gen. Hazen, is desirous of an­
nouncing predictions of weather changes by the display of 
signals on moving railways trains, as is now done by some 
of the Western states. This would be an advance of the 
good work this service is now doing, one that would be very 
valuable to the entire community, but especially so to the 
agriculturists. Congress has not dealt as liberally with this 
service as it should have done. There are many ways in 
which it could be made more efficient ifit had the means, and 
its friends-and if they all knew about what it has already 
done everybody would be embraced in that list-must see to 
it that during the next session of Congress better provision 
is made for this service. With its customary liberality in 
things that promote the general welfare, the Baltimore & 
Ohio Railroad has notified the weather bureau that it will 
provide, at its own charge, for the display of signals on its 
trains. How much human and animal comfort could be 
provided for if the early morning train signaled all along the 
course of its westward day's journey, at the rate of 30 
miles an hour, that a biting "northeaster" was coming a 
few hours behind it ! 

Cincinnati Iron Market.-Under date of Oct. 23, 1883, 
Messrs. E. L. Harper & Co. report to TIle VlYginias, as 
follows: 

The business of the past month has been fairly up to the 
usual traffic for the period, and while prices have gradually 
receded through the month, the figures we quote below rep­
resent the current prices for the past week, which seem to 
be on the "grade floor," and indicate there is no reason to 
expect any further depreciation. 

.Foundry. 
Virginia strong neutral coke, No. I, at $20.00 to $2 I .00, 4 mos. 

• " " No.2,at$18·50tO $I9·50, " 
Gray .Forge. 

Virginia strong neutral coke, at $17.25 to $18.00, 4 mos. 
Car Wheel. 

Southern car-wheel, strictly cold blast, $27.50 to $28.50. 

The Virginia State Fair that will be held at Richmond 
Oct. 31 and Nov. 1 and 2, promises to be a very successful 
one. The railways offer tickets to Richmond during this 
fair at half rates. 

Coal to San Francisco.- rhe Baltimore Journal of 
Commerce, of Oct. 27, states that a new Maine ship of 2,341 
tons, has been chartered to take coal from Baltimore, to San 
Francisco for about $6 per ton. 

The game laws of W. Va. prescribe the dates for 
the legal killing of wild game, as follows: 

Deer, between Sept. 1St and Jan. 15th; quail or Virginia 
partridge, between Oct. 15th and Jan. 1st; wild turkey, ruf­
fled grouse, pheasant, pinnated grouse or prairie chicken, 
between Sept. 1st and Feb. 1st; blue-winged teal, mallard or 
wood duck, or any other wild duck, wild goose or brant, be­
tween Nov. 1st and April 1St. 

The Natural Coke of Va.,-Reply to Dr.Raymond.-In our 
last issue, page 145, was published a paper which Dr. Ray­
mond read before the Am. Inst. of M. Engs., on the Natural 
Coke of Chesterfield county, Va., in which he called in ques­
tion the conclusions of the late Prof. W. B. Rogers and of the 
writer as to the mode of the formation of this coke or car­
bonite ; that is that it "was due to the coking of the original 
seam of coal by the intrusion of a trap dike;" arguing that 
such a view "would be more plausible if the presence of a 
trap-dike large enough to produce this effect, and so situa­
ted as to produce it upon a single bed alone, and not upon 
overlying and underlying beds could be clearly shown." 
Dr. R. concludes by stating "that among the samples sent to 
me from the locality, there was no eruptive rock." 

The section published with Dr. Raymond's paper begins 
with "vVhin rock 2' 6" thick," and ends with "Thin layers of 
whin rock, occasionally." Is there "no eruptive rock" in this 
section? Lyell (Elements of Geology) in his explanation of 
the names, mineral composition, etc .. "of the more abundant 
volcanic rocks," informs us that "Whinstone is a Scotch 
provincial term for greenstone and other hard trap rocks." 
So there must have been "eruptive rocks" in the section and 
near the carbonite, whether any of them were sent to Dr. R. 
or not. . ' 

In this issue, page IS8, we present the views of Prof. W. 
B. Rogers, the result of of his own observations (and no one 
ever observed and then reasoned from his observations with 
more pains-taking and conscientious care) on this question. 

We submit that his arguments are conclusive that the car­
bnnite of the Richmond coal-field is the result of the action 
of eruptive rocks on beds of coal. His statements are based 
on the carbonite beds north of the James, but he mentions 
those south of that river in a way that shows his equal fa~ 
miliarity with them and the conditions of their existence. 

Manganese.-Mr. A. W. Morris, C. E., formerly of Shen­
ondoah Valley RR., now has charge of mining operations at 
Crimora, where the usual good results of mining operations, 
in the splendid deposit of manganese there found, still con­
tinue.-A Mr Banks has been prospecting for manganese 
on the Patrick land, in Augusta county, Va., near the Cri­
mora mines.-It is reported that good manganese ore has 
been discovered near Lyndhurst station of S. V. RR., Au~ 
gusta county. 

-----------_._-­
The Wyoming Manufacturing Co.mines coal at Hand­

ley, on Ches. & Ohio Ry., Kanawha Co., \V. Va.; its officers 
areJohn Handley,president.G. D. Dimmick, vice-president.]. 
H. Campbell, treasurer, Laton S. Oakford, secretary, and 
J. C. Evans, SUP~!}~~:~_~~_~t. __________~ 

Complimentary.-vVe are indebted to the Daily Review, 
the newsy and very readable daily recently started at Roa­
noke, Va., for the following: 

"The October number of The Virginias, the well-known 
scientific monthly,which is so ably edited by Maj. Jed. Hotch­
kiss, of Staunton, is full of valuable information and dat:l. 
It is a paper for everyone who has direct or indirect interests 
in the development of Virginia; for study, for fine maps and 
mining news it is unequaled. It is more than worth the low 
subscription of two dollars a year, and the man who is seek­
ing investments in this state must have it for reference." 

Victoria Furnace of the Iron & Steel Works Associa­
tion of Va" near Goshen, Va., on Ches. & Ohio Ry., made 
3,100 tons of pig iron in Oct.; the largest days work was 
130 tons; its output this year, to Nov. I, has been abou_ 
16,000 tons. It obtained 49.9 per cent of iron yield from the 
ores of its mines, in the furnace, during Sept. It is now us­
ino-, exclusively, coke from the_ Hawks-Nest ovens, on the 
C~& O. Ry., with the best of results; in fact they are dis· 
posed to believe it the best coke they have used so far. 
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Errata.-In Mr. Brainard's article, on page 173, in 29th 
line, for "played" read placed; in 42nd line "over" should 
be at; "one" in the 49th line should be ore; and in the 3rd 
line of 2nd column, "Roggue" should be bogger's. 

The Rockbridge tin ore prospects appear to be very 
good. A letter of the 20th from Mr. Edgar Whitehead, of 
Amherst C. H., Va., one of the owners of the newly discov­
ered leads of ore, informs us that "the Cash mine has now 6 
or 7 cuts that show good ore in a continuous vein" and the 
writer !'has no longer any doubt as to the quantity or continu­
ity ofa well defined vein runing with the strata ofthe country." 

Danville & New River RR.-On the 3rd of Nov. an 
extension of 13 miles of this road, from Martinsville to 
Spencer, was opened for business. It will soon be completed 
to Patrick C. H., when it will have compassed about half the 
distance from Danville to some point on the Norfolk & 
Western near New River station.-The most excelent pa­
per hy Prof. Fontaine, the first of which appears in this 
number, shows the mineral resources of the region tributary 
to this road. < 

Crozer furnace, with an ore yielding 46 per cent of iron 
smelted 5,600 pounds of ore with 3,000 pounds of Connells~ 
vilJe coke. 

Condition of Virginia blast-furnaces Nov. I.-In 
the Bulletin of the American Iron & Steel Association of 
Nov. 14, 1883, there is an enterprising and timely article on 
the condition of blast-furnaces in the U. S. and of Stocks of 
pig-iron on hand Nov. I, 1883. From that we gather the 
following items: 

I. Condition of allfurnaces. 
Va. W. Va. U. S. 

In blast Jan. 1st, 1883 ............. 15 5 417 

July 1st. ............. 16 3 334 


" NOv.lst,"............. 15 5 331 

Out of blast, Nov. 1st, 1883......... 27 7 355 


Total, Nov. 1st, 1883............ 42 12 686 


2. Charcoal furnaces. 
Va. W. Va. U. S. 

In blast 	Jan. 1st, 1883..... 12 129 
July 1st. " ............. 8 98 
Nov. 1st, " ............. 7 98 

Out of blast Nov. 1st, 1883.......... 23 5 144 


Total Nov. 1st, 1883....... ....... 30 5 242 


3. Coke and bituminous coal. 
Va. . W. Va. U. S. 

In blast Jan. 1st, 1883.. .. ..... . .. .. . 3 5 127 
" July 1st, " ......... ..... 8 3 III 

" Nov. 1st, " .•••••..•..••.. 8 5 116 
Out of blast Nov. 1st, 1883 .......... 4 2 107 

Total Nov. 1st, 1883 ............. 12 7 223 

In the U. S. there were in blast, Jan. 1st, 417 furnaces, 
July 1st, 334. and Nov. 1st, 33 1 ; out of blast Nov. 1st, 355; 
total furnaces Nov. 1st, 686. 

The stocks of pig-iron on hand and unsold, in the U.S., 
. July and Nov. 1st, 1883, in 2240 lbs. tons, are stated as fol­

lows: 
July 1st. Nov. 1st. 

Bituminous.................. . . . .. • 196,099 128,830 


Anthracite........... •••••..••••..• 186,735 158.521 

Charcoal .•••:............ ••••••••• 145,756 145,003 


Total. • • ••• ••••• .••••.•••. 523,590 43 2 ,354 

The stocks in W. Va. are given as 5,194 tons July I, and 
3,138 Nov. 1. Virginia is not honored with a separate 
statement, but is grouped, for no reason that we know of. 
with N. C., Ga., and Texas; a clear case of bad treatment 
when Texas is credited with one furnace in blast during the 
year, North Carolina with none, and Georgia with 4 of her 
6 furnaces out of blast Nov. 1St., while Virginia is now daily 
producing not far from 600 tons of pig iron. 

Elsewhere we comment on an error of statement in this 
report. The Bulletin remarks :-On the 1St of Nov. there 
were no stocks worth mentioning in the hands of specula­
tors, nor wer~ th<:re. at any of our ports any noteworthy 
stocks of foreIgn pIg lron,-Taken altogether, our statistics 
of furnaces in blast and stocks unsold on Nov. 1st are favor­
able to the pig iron makers, especially when it is considered 
that stocks in the hands of consumers are notoriously low 
owing to the prevalence for several months of the hand-to~ 
mouth policy. 

. Railway time tables of all.the railways in the Virgin­
las, now that Eastern Standard tIme has been adopted, will 
appear in the next number of 'The Virgillias,· we could not 
get the necessary information for this issue. 
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Coke pig-iron furnaces in Va.-A valued correspon­
dent asks for. information concerning the blast furnaces of 
Virginia ,now making pig-iron with coke as a fuel; he will 
find an answer in these items, which will also be of interest 
to-others. 

I. Lucy Selina.-Two stacks of Longdale Iron Co.; 
daily capacity, 75 to 80 tons; located at Longdale, on Simp­
son creek of Cow-pasture river, Alleghany county, Va.; 
connected with Longdale station of Chesapeake & Ohio Ry, 
by 8 miles of narrow-guage rai~~ay.-Gets coke from its 
own ovens and mines at Sewell, W. Va. _ 

2. Low Moor.-One stack of Low Moor Iron Co. of Va. ; 
daily capacity, 100 to 120 tons; located at Low Moor sta­
tion of Chesapeake & Ohio Ry., Alleghany county, Va.­
Makes its own coke in- ovens at the furnace from coal from 
New River, W. Va. mines. 
. 3. _Callz'e.-One stack of Hileman, Waring & Co.; daily 

capacity, 20 to 30 tons; located on Rich-patch mountain, 
Botetourt coun:ty, Va., connected with Chesapeake & Ohio 
Ry., west of Clifton Forge station, by stanrlard-guage branch 
railway, about 5 miles long.-Uses New River, W. Va. 
coke. 

4. Victoria. One stack of Iron &- Steel Works Associa­
tion of Virgini.a (limited); capacity 120 to 150 tons; located 
I mile from Goshen station of Chesapeake & Ohio Ry., 
Rockbridge county, Va., with which it is connected by both 
standard- and narrow-guage railways.-Uses coke made 
from Kanawha Middle measures C9al, in Soldenhoff-Coppee 
coke ovens, at Hawks Nest, on C. ~ n. Ry.. W. Va. 

5. Gem.-One stack of Shenandoah Iron, Lumber, Min­
ing and Manufacturing Co.; daily capacity, 60 to 70 tons; 
located a short distance from Milnes station of 'Shenandoah 
Valley RR., Page county, Va., with which it is connected by 
standard-guage railway.-Is now using Connellsville coke, 
because the ovens at Pocahontas cannot supply Flat-top 
coke at present. 
. '6. Crozer.-One stack of Crozer Steel & Iron Co.; daily 
capacity 100 to 120 tons; located at Roanoke, Roanoke 
county, Va., at junction of Shenandoah Valley and Norfolk 
& vVestern railways.-Uses Flat-top coke from Pocahontas, 
Virginia. 

7. Ljmchburg.-One stack of Lynchburg Iron Co.: daily 
capacity, 30 to 35 tons; located at Lynchburg, Campbell 
county, Va.-Nearjunction .oft~ree li.~~~ o( r~ilway. .­

These eight are the only blast furnaces in Virginia that 
have, for a number of years, made coke pig iron.-There 
are two stacks of moderate capacity, at Buffalo Gap station 
of Chesapeake & Ohio Ry., Augusta couuty, Va., that, when 
in blast, a number of years ago, made coke pig iron. They 
are known as Buffalo Gap furnace and belong to the N. Y. 
& Va. Iron & Coal Co.-There is also a stack at Ferrol 
station, of Chesapeake & Ohio Ry., Augusta county, Va., 
known as Grace furnace, that when in blast, several years 
ago, made coke pig iron. It is now in litigation. 

The only new coke iron blast furnace that is now in course 
of construction in Virginia is one at Wilton station of Rich­
mond & Alleghany RR., Botetourt county, Va., by Capt. D. 
S. Cook, near his fine Wilton iron mines Several others 
will probably be erected the coming year, as arrangements 
are being made for them. 

Mr. James M. Swank, in his report on the Condition of 
blast furnaces in the U. S Nov. I, 1883, in The Bulletin of 
the Am. Iron & Steel Association, does not correctly report 
these furnaces, as above, but states that 8 were in blast and 
4 out, when it should have been 8 in blast and 3 out, as stated 
above. Every coke furnace in the state that has gone into 
blast in the last three years is now in blast. 

The Bridge over the Ohio, at Point Pleasant, W. Va., 
for the Ohio Central RR., will soon be completed and 
Charleston, the soon-to-be permanent capital of West Vir­
ginia, will have an unbroken railway connection with the 
country west of the Ohio river.- In recent issues of the 
"American Engineer," of Chicago, plates and descriptions 
have been given showing the details of this important bridge. 
From that journal we learn that this bridge consists of a chan­
nel span of420' between pier centres, of an Ohio shore span of 
200', and three West Virginia shore spans, two of 250' each 
and one of 248' 4", all measured between centres of piers. 
There are also 291' of iron trestle-work on the Ohio side of 
the river and 1,516' on the West Virginia side. The entire 
length of the bridge and its approaches, constructed of steel 
and iron, is 3,805', or near four-fifths of a mile. It is made 
for a single track. Its superstructure was constructed by 
the Keystone Bridge Co. of Pittsburg, Pa.; Mr. S. M. Sey­
mour is the engineer in charge for the railway. 

Elk-garden coal-The W. Va., Press Association recent­
ly paid a visit to the Elk-garden coal mines on the W. Va. 
Central & Pittsburg RR, Mineral county, W. Va. ;-from 
an account of this visit in the St. Albans Nonpareil we gath­
er the following items concerning the mines, furnished by 
Supt. James Little. 

The bed of coal mined at Elk garden is from 12 to 16 
feet thick of superior bituminous coal. The output now is 
about 1200 tons a day. The miners receive from 40 to 60 
cents a ton for mining the coal and they mine from 5 to 6 
tons each a day. The shipment from J an. I to Oct. 25, this 
year, were 162,870 tons; the shiping cost is 70 cents per 
ton. The coal is marketed from Baltimore on the east to 
Omaha on the west. The Elk-garden mine is reached by a 
short railway from the main line and by an incline of 1400 
feet; the mine cars convey two tons. 

The Graichen Glove factory.-.The Winchester, Va., 
Times, is publishiug an interesting series of articles concern­
ing the industries of that grand old historic town, the right­
ful queen of the famous valley of the Shenandoah. We re­
joice in her prosperity.-From these we learn that the 
Graichen Glove Factory, established there in 1852, by F. A. 
Graichen, a German, prior to 1861 gave employment to 
from 50 to 100 persons; now it employs from 350 to 400 and 
distributes about $60,000 a year for labor alone. It makes 
225 different styles of gloves and mittens which range in 
price from $4 50 to $60 a dozen. Its goods find a ready 
market, because of their superior quality, in every portion 
of the United States. 

Prof. Fred. P. Dewey has returned, with improved health, 
to his post as Curator of Metalurgy at the National Museum, 
Washington, D. C., and resumed his researches on the Po~ 
rosity, etc., of American cokes.-The valuable results that 
Prof. D. has already made public warrant the conclusion that 
great good will result to our coke and iron makers from the 
series of new and carefully conducted experiments he is now 
making.· ' 

lIlr. Alfred F. Brainard, the mining engineer and su­
perintendent of mines of the Low Moor Iron Co. of Va., 
closes his engagements with that company on the first of 
next month. By advertisement in this issue Mr. B. offers 
himself for engagement again. We learn that he has given 
satisfaction at Low Moor. 

Callie furnace, of Hileman, \Varing & Co., near Clifton 
Forge station of Ches. & Ohio Ry., that has been out of 
blast for a short time, went into blast again Nov. I, and is 
now having a satisfactory run. 
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Notes on the Geology anp Mineral Resources of the 

Floyd, Va., Plateau. 


By Prof. W m. M. Fontaine. 


The following notes are extracts from a report made by 
the writer to the Board of Visitors of the University of Vir­
ginia. This report gave the results of examinations made 
in the Floyd Plateau of Virginia, during the months of May 
and June, 1882. The Floyd Plateau is the belt of high land 
formed of the counties of Floyd, Carroll, and Grayson. 
Some examinations were made in the counties of Franklin 
and Montgomery, and they did not extend, at this period, 
into Grayson. The counties of Floyd and Carroll, with the 
southern portion of Montgomery county, which lies within 
the plateau belt, occupied most of my time. On my way to 
Franklin C. H., which is known as Rocky Mount, I passed 
over the Midland RR. and the narrow gauge railroad that 
leaves the Midland RR. south of Lynchburg at Franklin 
J unction and extends to Rocky Mount. 

Rocky Mount was my starting point for the Floyd Plat­
eau. While on my way to this place I had an opportunity 
to learn something of the mineral deposits along the line of 
the narrow gauge railroad, and to notice the geology of the 
country. Some of the facts thus learnt, I will give before 
taking up the description ofthe region about Rocky Mount, 
and the plateau district. 
. The strata, from Franklin Junction to Rocky Mount have 
the same general geological character, and are of the same 
nature with those shown just south of Lynchburg. They 
have mainly the lithological character considered by many 
geologists to belong to the Huronian formation. With the 
beds of Huronian type occur tender fine grained mica 
schists, that often contain imperfectly crystalized hornblende. 
These have more of the nature assigned by some to the 
Montalban group; I could not, however, find that these 
micaceous strata are separated from the others by any feat­
ures except the lithological character of the beds. They 
graduate so constantly into those that possess the Huronian 
type, and are so intimately connected with them, that I think 
they must all belong to the same geological age. At least 
this seems to be true of the micaceous strata of Franklin 
and the western portions of Pittsylvania counties. These 
rocks form the main portion of the Floyd Plateau, and will 
be noticed again. 

Pittsville Iron Ore. 
Near Pittsville station, on the narrow gauge railroad, a 

deposit of good magnetic iron ore occurs. This ore is ~sed 
for the manufacture of Bessemer steel, and its quality is so 
good that it justifies transportation by railroad as far as 
Pennsylvania. As to the amount and geological occurence 
of this ore, I can say nothing from personal inspection. I 
infer that the mode of occurence is similar to that of the 
magnetite at Rocky Mount. It is stated that it forms a lay­
er several feet thick, that dips with the country rock. The 
stratum is said to have been followed in depth over 100 feet 
and to be enclosed in clay all the way. If this be true, it 
shows that the decomposition of the wall rock has penetra­
ted to an unusual depth, and this may, in part, account for 
the excelence of the ore, as thus, all oxidizable substances 
have been removed from it. This ore occurs in Pittsylvania 
county, about 4 I miles south of Lynchburg, and 8 miles 
from Franklin Junction. 

Baryta bl Pittsylvallia COU1lty 
In the vicinity of the crossing of the Franklin narrow 

gauge railroad over Pigg river, in Pittsylvania county, a de­
posite of Baryta occurs that appears to be of some import­
ance, at least if we may judge from the size aud nature of 

the masses shiped. The lumps that I saw neat the river, 
awaiting transportation. were of large size, and indicated a 
material of good quality. This baryta is said to occur in 
clay. I did not visit the locality, and hence cannot give the 
mode of occurence This deposit is however, no doubt, 
the continuation to the southwest of the deposits' of baryta in 
Campbell county. These latter, 1 had an opportunity some 
time ago to examine. The baryta of Campbell county 
occurs in clay, and is found on Otter river, not far from the 
Midland RR. The clay results from the decomposition of 
the hydromica schists that enclosed the baryta, and it was 
formed in place. The baryta does not form a connected 
and continuous deposit. but is found in lumps and lenticular 
masses that stand in the clay as they stood in the rock origin­
ally. I t thus dips and strikes with the country rock. There 
is no reason to think that the mineral is confined to the clay. 
The indications are that it descends with the country rock 
to unknown depths. I have no doubt that the baryta of 
Pittsylvania is found occuring in the same manner. 

Gold in Franklin County. 
The rocks between Pigg river and Rocky Mount are of the 

Huronian type, being composed of hydromica schists, fine 
grained, rather tender mica schists. chlorite schists, &c. The 
dip is almost always high and to the southeast. Numerous 
masses and veins of quartz occur, and some of the veins 
seem to be of a character favorable for the occurence of 
gold. I was not surprised to hear that alluvial gold had 
been found at several points between Pigg river and Rocky 
Mount. The gold veins, or original deposits,do not appear 
to have been found. So far as I could learn, the gold found 
did not occur in quantities that would pay for working in the 
way search was carried on for it. 

Mineral Deposits near Rocky Mount. 
Near Rocky Mount we find some change in the lithologi­

cal character of the rocks. Many of the slates and schists 
have a good deal of finely granular and poorly crystalized 
hornblende diffused through them, while the most of the 
material is of the same nature with the hydromica and other 
schists of the Huronian type. Some of the strata are large­
ly composed of this hornblende, and they seem to have par­
ticles of magnetic iron ore diffused through them in many 
cases. When weathered they show a good deal of diffused 
iron in the form of limonite, which causes the strata to re­
semble a lean iron ore. The workable deposit of magnetite 
at Rocky Mount appears to be associated with the more 
richly hornblendic strata. To the west of the village, and 
just beyond the ore deposit, occurs a wide band of typical 
and highly micaceous mica schist. This has much the lith­
ological character assigned by some to the Montalban group 
of Azoic rocks. Its mode of occurence, however, here, in­
dicates that it is simply a band of strata that differs litholog­
ically from the general type considered as making the Hu­
ronian formation, but which does not show any stratigraph­
ical features thet would enable one to separate it as a dis­
tinct group. ' 

The dip of the strata here is also to the southeast. The 
average dip is about 50°. The strike is about 60° east of 
north. 

Magnetic Iron Ore of Rocky Mount. 
The strata that contain this ore may be classed as mica­

ceous and hornblendic schists and flags. There are two 
bands of ore. The principal band follows the crest of a low 
ridge, about t mile west of the village. The other band is 
seemingly an offshoot of the first. It lies about 200 yards 
still farther west, but gradually approaches the main band. 
The principal b~nd of ore is the one that supplied the fur­

(Continued on page 178.) 
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Alleghany Iron M. &M.Co.-Welearn that the standard 
gauge railway of the Alleghany Iron M. & M. Co. from the 
Chesapeake & Ohio Ry., at its firs~ crossing ofJackson river 
below Covington, up Pounding Mill run five miles to the 
great iron ore beds above the old Dolly-Ann, or Rough-and­
Ready furnace, on the Douthat survey, is completed and 
this company will soon begin the mining and shiping of 
iron ores on a large scale. The ore beds are connected 
with the railway by an incline 1000 feet long. The presi­
dent of this company is Capt. C. R. Mason, the well known 
venerable Virginia railway builder; its superintendent and 
engineer is Mr.]. J. Stack. Jr ' 

The following analysis of this ore, from sampling by Maj. 
D: Shanahan, was made by Dr. Henry Froehling, of Rich­
mond, Va:, April 25, 1883: 

The sample was dried at 212 degrees, Fah., previous to 
analysis, and contains-

Ferrous oxid~ ....••.•••.•••••••••..••.••••• 0.d18 ) 
Ferric ., .••.. .• ••.•••••.. . •••.••••• 82.680 
Alumina ..•••••.•••••.•••••.....•.•••..•••• 1.95 1 

Manganese ..•••. . • • . • . • • • . • . • • • . • • • • • . . • • •• none 
Lime ..••••.•••••.•••••.•••.••..•.•••.••••• 0.420 

Magnesia. • • . . . . . • . . • • • • . • • • . • • • . . • • . • • • •• 0 068 
Phosphoric acid ..•••.•••.•••..••••.••..•.••• 0.949 
Sulphuric 0.309Co ••••••••••••••••••••••••••••• 

Silica ..••••. . • • • . . . • • • • . . . . . . . . • • . . .• ••.•. 3. 260 

Water ••••••••.••••••.••.•••••.•..•••.. " ••• 10 172 

Metalic iron ...•.•..•..•••••....••.•••••. - ••.• 57.89 
Phosphorus ••••••.••.••.....•••.•. : .•.•.•..•• 0.4188 
Sulphur ....••.•.•••••.....•••••.....•...••••• 1.133 

This shows a most excelent quality of limonite (brown 
hematite) iron ore. 

Mispickel.-There has been a considerable excitement of 
late over the discovery in Irish creek, Rockbridge county, 
Va., tin region, of a h.eav'y o~e that was supposed to be sil..... 
ver which the enthUSiastIc discoverers reported would assay 
$1 ,~oo to the ton. We have seen fine specimens of this ore, 
and find it to be Mispickel, Arsenopyrite or Arsenical Iron 
pyrites, which usually consists, according to Dana, of, Arst;­
nic 46.0 per. cent, Sulphur 19.6, and Ir<;>o 34-4; a coba1tIc 
variety contams 4 to 9 per cent of cobalt 10 place of part of 
the iron. 

According to the recent volume of the U: ~. Geol, Sur­
vey on Mineral Resources of ~he U. S, l\t!lsplckel on t~e 
Pacific coast is frequently aunferous and IS treated for Its 
gold. It is found, more or less, in every portion of the U.S. 
"and is oiten mistaken by farmers for silver ore."-Dana, 
(Mineralogy) say.s: "Arsenopyrite .is foun~ mostly in ~rys;' 
taline rocks, and IS commonly associated wIth ores of SlIver: 
lead, iron, or copper." So silver ore may yet be found in 
the "tin belt." 

Since the above was in type the following has come to 
hand: . 

Silver and Gold in Va. Tin-belt.·-Under date of Nov. 
6, 1883, we have from President Kimball, of Shenandoah 
Valley RR., the following statement from Prof. Andrew S. 
McCreath chemist of Second Geo!. Survey of Pa., concern­
ing the silver ore from the tin-bel~ of th~ Blue Ridge in 
Rockbridge county, Va., nearVesuvlUs statIOn of S. V. RR.: 

"The ore is an argentiferous ?1isI?icke.l, consisti~g mainly 
of arsenic, iron and sulphur l with, 10 thiS ca~e, a lIttle lead. 
An assay of the sample sent me by_Mr. WhItehead shows: 

Silver, 38 ounces per ton, worth, ...... . ...... ...... 1i4j.70 

Gold, 1-10 ounce per ton, worlh, ......... ...... ......... 2.06 


Total value per ton, .................................$45· 76 


Adding, "This makes a good showing." 


Victoria furnace Limestone quarry.-In the Lex­
ington, .Va., Gazette. we find the following account of the 
quarry, in the lower Helderberg (No. VI) limestone, from 
which Victoria furnace of the Iron and Steel-works Associa­
tion of Virginia (Limited,) draws its supply of flux: 

"Lime is one of the commonest of minerals and of the 
widest distribution, not only as a partial constituent of many 
rocks but by itself as a limestone. This mineral is found over 
continuous stretches of country for hundreds of miles in 
Virginia and other states. One of the most important uses 
to which it is put now-a-days is in the manufacture of iron. 
The Victoria furnace, near Goshen, makes use of about 130 
of limestone in 24 hours. Its entire supply is obtained 
from the quarry near Bell Valley station of the Che~apeake 
& Ohio Ry. Twenty-five acres ofland have been leased for 
90 years from Mr. A. Bell, who receives a royalty on each 
ton of limestone taken out. The stone from this quarry is 
considered especially valuable in the reduction of ore, its an­
alysis showing 89 per cent of carbonate of lime. The quar­
ry is a short distance south of the railroad, with which it is 
connected by a branch track 1,100 feet long. Upwards of 
250,000 tons of limestone have already been taken from this 
quarry. Eight gondola cars, capable of carrying 20 tons 
each, are daily loaded and sent to the furnace. A little more 
than the daily requirement is sent and kept at the furnace as 
reserve for seasons of 'particularly severe weather when op­
erations at the quarry are necessarily suspended. Although 
an average of about 25 blasts are made per day. and on some 
days a much greater number, no serious accident h~s yet 
occured; this long immunity is something unusual and 
speaks well for the management. Forty men are employerl 
at the quarry. Capable drillers and sledgers receive $I.IS 
per day. The cost of powder necessary for the removal of 
a solid yard of quarry rock is about 15 cents. Most of the 
above points were obtained from Mr.]. E. Vawter, the gen­
tlemanly and efficient superintendent, under whose supervis­
ion the quarry has been since its opening a year and a half 
ago. Messrs. Boggs and Perkins are the foremen. 

Gem furnace :-Iron-making at a Profit in 1883.-The 
new Gem furnace of the Shenandoah Iron, &c Co., at Mil­
nes, Page county, Va., on Shenandoah Valley RR. (as we 
noticed on pages 1 and 6 of this v6lume) went into blast for 
the first time February I, 1883. We have good authority 
for making the statement that during the first six months of 
this.blast,-notwithstanding the losses of tim.e and the de­
lays incident to a first blast, including in this instance three 
weeks during which the furnace was banked up,-the cost 
of pig iron made, delivered on the cars. was $12.98 per ton; 
and the sales of the product of this period averaged $16.60 
per ton at the furnace, leaving a clear profit of $3.62 per ton. 

We have no return of the quantity of iron made in this 
time by Gem furnace, but a reference to page 84 of .this 
volume, where its work for April is recorded, will show that 
during that month it averaged 54.5 tons a day. A Whit­
well stove is to be added to the plant of this furnace at once, 
to increase its productive capacity. 

Zinc in blast-furnace fumes.-Mr. Alfred L. Brainard, 
Supt. of Mines and Chemist of Low Moor Iron Co., Va., 
informs us that he recently analyzed the fumes in the "down­
comer" of Low Moor furnace and found them to contain 
7°.78 per cent of zinc, or 88.20 per cent of zinc white. 
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Tin stone, Cassiterite, the peroxide, SnO, with 78.6 per 

cent of tin, is the only tin ore found in sufficient abundance 
for metalurgical purposes. It occurs disseminated in gran­
ite, gneiss, clay slate. chlorite and mica-slate; also in beds and 
veins, in large irregular masses, and in pebbles in the beds of 
ancient torrents; the ore occasionally takes a ligneous aspect 
and is then termed Wood-tin. It is usually associated with 
tungsten, molybdenum, arsenical iron, and copper pyrites, 
magnetic iron ore, blende, copper glance, native bismuth, 
antimonial ores. quartz, fluor spar, apatite and other miner­
als. It is found in but few countries in sufficient quantity 
to be workable. It is found chiefly in Cornwall, Saxony 
and Bohemia, in Europe; in Malacca, Banca, and Bi!liton, 
in Asia; in Bolivia, Mexico, and Chili, and in small quanti­
ties in Spain and France. 

It is sometimes associated with sulphide of tin, Stannine, 
CU2 S, SnS2 and (2 FeS, lnS) SnSz , containing 29 per cent 
of tin and 29 per cent of copper. 

The Cornish ores occur :-1, in small strata or veins, or in 
masses; 2. in congeries of small veins; 3, in large veins; and 
4, disseminated in alluvial deposits. 

The stanniferous small veins, or the flattened masses, 
though of small extent, sometimes numerously interspersed 
in certain rocks. parallel to their beds. are commonly called 
linjloors. In the mines of Botta tack, a tin-floor 36 fathoms 
below the level of the sea has been {ound in the Killas (a 
shistose rock); it is about a foot and a half thick, and occu­
pies the space between a principal vein and its ramifications; 
but there seems to be no connection between the floor and 
the great VEin. 

The disseminated masses or stockwerks, as the Germans 
term them. occur in granite. and in the felspar porphyry, 
called in Cornwall elva1l. The most remarkable of these oc­
cur at the tin mine of Carclose, in the granite near St. Aus­
tell. The works are carried on in the open air, in a friable 
granite. containing felspar and kaolin. or r.hina clay, which 
is traversed by a great many small veins composed of tonrm­
aline. quartz. and a little tin stone. which form black mark­
ings on the face of the light gray granite; these little veins 
rarely exceed six inches in thickness, including the adher­
ing solidified granite, and are occasionally much less. Some 
of them run nearly due east and west, with an almost vertical 
dip; others in the same direction, incline to the south at an 
angle of 70°. 

Stanniferous masses are much more frequent in the elvan 
(porphyry), the mine of Toenidden being a remarkable ex­
ample of this. It is worked among flattened masses of 
elvan. separated by strata of killas, which dip E. N. E. at a 
considerable angle. The tin ore is in small veins, varying 
in thickness from half an inch to 8 or <} inches. and occuring 
so irregularly and interruptedly that it is difficult to deter­
mine their direction and inclination. 

The large metaliferous veins are not equally distributed 
over the ~urface of Cornwall and the adjoining parts of 
Devonshire, but are grouped into three districts. namely: 
I, the southwest of Cornwall. beyond Truro; 2, the neigh­
borhood of St. Austell; and 3, the neighborhood of Dart­
moor, in Devonshire. 

The first group is by £'1r the richest and best explored. 
The formation most abundant in tin mines is principally 
granite though there are numerous exceptions to this. The 
most ancient metaliferous veins are the great tin veins in Corn­
wall; yet these are not of one formation, but belong to two or 
more different systems. Their direction is, however. nearly 
the same, but some of them dip towards the north and oth­
ers towards the south. The Cornish miners were formerly 
of opinion that tin occured in the upper portions of the min­
erallodes only, and mines were abandoned when in sinking. 
the miners came to the yellow copper pyrites, which were 

said to have cut out the tin. Within the past few years, 
however, tin has been found at very great depths below the 
surface and beneath the copper. Dolcoath mine is a re­
markable example of this. This mine was worked first as a 
tin mine for a very long period; then as a copper mine for a 
half a century; and finally on exploring still deeper, the lode 
was found to become richer in tin, and is now worked to 
great advantage. 

Alluvial tin ore, stream tin.-Peroxide of tin occurs dis­
seminated in both the alluvium which covers the gentle 
slopes of the hill adjoining rich tin mines, and in the alluvi­
um which fills the valleys that wind around their base; and 
in these deposits the tin stone has been so abundant that for 
centuries the whole of the Cornish tin was derived from 
them and is still to some extent. 

The most important explorations of alluvial tin are group­
ed in the environs of St. Just and St. Austell, where they are 
called stream works, because water is the chief agent em­
ployed to separate the metalic oxide from the sand and 
gravel.- Crookes & Ra:hrig's lIfetallurgy. 

Nail Mills in the Virginias.-In a recent number of 
the Bulletin of the American Iron and Steel Association is 
given a list of the iron and steel nail mills in the United 
States at the present time, together with the nail mills that 
are in course of construction. The information contained 
in this list was obtained from the nail manufacturers, and is 
therefore authentic. The capacity of each of the works­
that is, the quantity of nails it can produce in a year, run­
ing steadily-is given in kegs of 100 pounds. The Virgin­
ias lists are as follows: 

I. Nail-mills in rVest Virginia. 
Belmont Nail Company, vVheeling-. Nnmber of nail ma­

chines, I3I. Annual capacity. 350,000 kegs of cut nails. 
Will make steel nails next spring. 

Benwood Iron Works, Benwood, Marshall county. Office 
at Wheeling. Number of nail machines 124. Annual ca­
pacity, 308,000 kegs of cut nails. Erecting Bessemer steel 
works, to consist of two 4-ton converters, to produce steel 
for the manufacture of steel nails. Expect to add 16 more 
nail machines before the close of the year. 

La Belle Iron Works, Wheeling. Number of nail ma­
chines. 122. Annual capaciry, 275,000 kegs of cut nails and 
spikes. 

Riverside Iron Works, Wheeling. Number of nail ma­
chines, 126. Annual capacity, 325,000 kegs of cut nails. 
Will add 18 more nail machines this year. Erecting Besse­
mer steel works, to consist of two 4-ton converters, to pro­
duce steel for nails. 

Standard Nail Works, Standard Nail and Iron Co., Clif­
ton. Number of nail machines, 76. Annual capacity, 
150,000 kegs of cut nails and spikes. Will add 49 more 
nail machines this year.. 

Top Mill, Wheeling Iron and Nail Co., Wheeling. Num­
ber of nail machines, 110. Annual capacity, 260,000 kegs of 
cut nails. 

2. j\lail-lllills in Virginia. 
Graham and Robinson, Graham's Forge. Number of 

nail machines, 5. Have been idle for many years, and will 
probably never make nails again. 

James River Iron Works, four miles above Lynchburg. 
Works purchased by A. H. Leftwich, who will convert them 
into a nail works. 

Old Dominion Iron and Nail Works. Richmond. Works 
on Belle Isle. Number of nail machines. 100. Annual ca­
pacity, 300,000 kegs of cut nails. 
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The Inte1ligencer, of Wheeling, West Virginia, comments 
as follows on the statements of this list. 

"The most noticeable feature of the business is the large 
increase in producing power, due to the enlarged capacity of 
old mills ana the erection of new ones. In August of 1882 
there were in the United States 68 nail mills having 4,267 
machines. On the first of the present month-but fifteen 
months later-the number of mills is found to be 74, with 
5,008 machines. Three establishments have abandoned the 
nail business and nine new mills have been built; a net gain 
of six mills and 841 machiI1es, making a present annual ca­
pacity of 11,376,000 kegs. As we understand very well in 
this neighborhood the product is kept within something like 
reasonable bounds by suspension of operations. Still the 
price is not satisfactory to manufacturers, and yet the work 
of increasing producing power goes on. 

The Bulletin has information of five new works being 
built, likely to be'completed within the year, and these will 
add at least 200 machines. Then the old mills are to put in 
391 more machines. So that, if present plans are carried 
out, by the begining of next year we shall havc 5,599 ma­
chines turning out nails,-1,432 machines more than there 
were in AugUH, of 1882. In other words, an increase of 
about 25 per cent in producing capacity in sixteen months. 
There is no such increase in the consuming capacity of the 
country. Seeing that production was already ahead of con­
sumption, this large and rapid growth cannot be regarded 
with satisf.:'lction. .The new machines to be put in by Janua­
ry 1st, will add 1,000,000 kegs to the capacity, making a to­
tal of 12.376,000 kegs. In 1882, the year of greatest pro­
duction, the mills of the country made 6,147 ,0~J7 kegs. 

The country grows in a year, but its ratio of increase is 
far behind that of the nail making capacity. Our manufact­
urers may see a brighter outlook, but if there be any rela­
tion between supply and demand the end of the enforced 
policy of suspensions is not neat.' ~t hand.. : 

It will be seen from the Bulletm s recapltulatlOn table that 
Pennsylvania maint~ins her place at th~ ~e~d .and is doing 
most in the way of mcrease. \Vest VlrgUlla IS a good sec­
ond in the matter of increase; and if we count the new ma­
chines to be set up in that part of Ohio included within the 
\Vheelincr nail district, the manufacturing community of 
which Wheeling is the centre will be seen to be holding its 
place with a firm hand. The growing importance of the 
Western and Southern mills will also be noted, for they are 
to playa part in the nail business." 

The agreeable feature of the nail industry to the iron ma­
kers of Central Virginia is the demand it creates for their 
excellent pig iron, which now has a good and improving rep­
utation among the Ohio river nail makers. 

Flat-top Coke.-Commenting on the recent article in 
TIle VirgiJlias concerning the use of coke for domestic pur­
poses, the "Pocahontas Outlook" remarks as follows :-We 
cannot see why Connellsville coke, notwithstanding- its great 
reputation, should not have in Flat-top coke a formidable 
competitor, even at points where both can be purchased at 
the same price per ton. And the fact (demonstrated by 
1\Jr. Howell,) of the superiority of coke over anthracite coal 
for domestic purposes, ought to enable the Flat-top coke to 
take the place of the large quantities of anthra~ite coal now 
sold in Virginia for such purposes. P.resummg, a~d we 
think it more than probable, that coke wIll to a certam ex­
tent supphnt. anthracite coal, and tha~ Flat.top. c~ke will 
have a reputatIon eaual to ConnellSVIlle coke, It IS hard 
to say how <Treat a demand there will be for that coke No 
matter howl">greatthe demand, t.he S..W. V~ I. Co. 'yill, we 
should think, endeavor to fill It, whIch WIll neceSSItate a 

great enlargement of their work here, causing Pocahontas 
to spring from a town into a city. The demand may be 
larger than Pocahontas can fill, necessitating the further ex~ 
tension of the Railroad iuto the Flat-top coal field, in an~ 
swer perhaps to the long and fervid prayers of the McDow J 

ell Progress for a railroad through that county. 

The Mine Foreman's Pocket Book, by Thomas J. 
Foster, Editor of the Mining Herald, published by the Min­
ing Herald Company, Shenandoah Schuylkill· Co., Pa., has 
recently been sent us by the publishers. We find it in reality 
a pocket-book that a mine foreman would derive much bene .. 
fit from by having it always at hand; it is replete with tables 
of interest to those engaged in coal mining, gives excelent 
rules for mine surveying and notes and hints on mining, 
ventilation, safety lamps, heat, strength of materials, machin­
ery, specific gravity, etc.; together with chemical and other' 
useful memoranda. 

\Ve notice one or two things in this volume that should be 
corrected: 

On page 14 the area o.f the coal.fields of Virginz'a is put 
down at "185 square miles." Virginia has over ISO square 
miles in her Jura-Trias coal fields, commonly called the 
Richmond coal field, and over J,OOO square miles of the grear 

. Trans-Apalachian bituminous coal basin of the Ohio, (usual­
ly called the Apalachian coal basin,) in the counties of Taze­
well, Russell, Buchanan, \rise. Dickenson, Scott and Lee, a$ 
well as about 1,00 square miles of patches of the anthracite 
and semi-anthracite coal of the Apalachians ; so that her coal 
area should be stated as over I200 square miles, or a tenth 
as much as Pennsylvania.-The table of analyses o.f Al1zeri­
can coals is not a fair one, as it gives but one analysis of W. 
Va. coals, a cannel from Boone county, (the Peytona, we 
suppose, a mine that has been worked out,) which contains 
41 per cent of fixed carbon, 13 ofash and 46 ofvolatile mat­
ter, and gives none ofthe noted and widely used bituminous 
and semi-bituminous coals of that state. 

Lumbering on Ches. & Ohio Ry.-We learn that Mr. 
J. K. Mohler, who has a steam saw mill near Quinnimont, 
\V. Va., on line of C. & O. Ry., is now sawing tulip-poplar 
and ash timber from the lands of Mr. A. A. Low, of New 
York, on Mill creek, which flows into New river from the 
south, from Raleigh county, a few miles above Qninnimont. 
Only timber of 15 inches or more in diameter is cut. A 
stumpage of $4 per thousand feet b. m. is paid and some 
2,000,000 feet will be cut from the boundary of land, some 
900 acres, held by Mr. Low. Some single popbrs pay from 
$21 to $25 stnmpage, showing how few fine trees it takes to 
make these \tVe!'t Virginia coal and timber lands pay for 
themselves. The logs delivered at the saw mill cost from 
$7 to $10 per M. b.m., and the lumber cut from them is worth 
from $18 to $20 per M. on the cars. 

1t will be noticed that only the large trees of two kinds of 
timber are cut from these lands, leaving not only an abund­
ance of timber for all future coai mining operations, but also 
a large quantity of saw timber of other kinds of trees. 

Fire-brick are to be used for a street pavement or road 
bed in one of the principal streets of vVheeling. W. Va., one 
of the fire brick manufacturers of New Cumberland having 
donated Lricks to the city for that purpose.-rhe experience # 

of Charleston and \Vheeling with brick road beds has been 
very satisfactory. It is expected that fire brick will prove 
even better adapted to this use than common ones. 
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The Richmond, Va., Coal-field.-In the Mining Her­

ald, of Shenandoah, Pa., of Oct. 27, we find this account of 
the coal-fields near Richmond, Virginia, with the caption 
"The Newest Coal Geologically and the Oldest Mines on 
the Continent" : 

Weare indebted to a valued correspondent for die follow­
ing particulars of the openings in the Richmond coal field. 
We should be pleased to hear from him frequently: 

The outside world does not often hear what is going on 
at our mines. .Indeed, but for occasional notices, such as 
the one from Mr. Andrew Roy in your paper a few weeks 
ago, one ,vould be inclined to think that we were entirely 
forgoten. . 

The system of labor in former times, and the absence of 
any system of management, in a great measure account for 
the present position of the coal interest in this locality. 

That there are untold millions of tons of undeveloped or 
virgin coal in the Richmond coal field, is beyond doubt. 
That the coal is of superior quality for household purposes, 
the citizens of Richmond can testify, and do testify in their 
repining over the long continued idleness of the Midlothian 
colliery. 

The newest coal geologically, and the oldest mines on the 
continent, are held in the counties of Chesterfield, Powhatan, 
Henrico and Dinwiddie, Virginia; and it would be interest­
ing to the mining institute and the profession to compile a 
reliable history of coal mining in Eastern Virginia. I be­
lieve I shall be within the mark if I say it will be filled with 
"horrors" unsurpassed in their ghastliness in the mining an­
nals of the world. A history of incompetency, folly, gam­
bling, drunkenness, cruelty, laziness, and short-sighted- av­
arice-of individual and isolated ability and intelligence-of 
enterprise and heroism jumbled into one heterogenous whole. 

We have now about half a dozen mines at work in the 
field. The Henrico Company are mining natural coke on 
the north side of the James river-here it contains some ad­
mixture of iron pyrites. On the south side of the river, near 
Coalfield station of the Richmond & Danville railroad, 
Messrs. Jewett & Bros. are working natural coke of good 
quality. This mine is new and at present of small extent. 
A ready sale is found for the product in Richmond. Messrs. 
lones have coal mines called the Etna, on the south side of 
the Danville railroad, half a mile away from those of Messrs. 
Jewett. They put out a fair quantity of coal for this locali­
ty. They a·re successfully working pits abandoned years ago. 

About a mile south, and connected with the Danville rail­
road by a br.mch to the Coalfield station, are the pits of the 
Midlothian Company. Their operations are at present con­
fined to the Grove shaft, from which they are raising only 
sufficient coal to sl1pply their engines-their engines being 
directed towards the cleaning up of the mine and recover­
in'.:y the bodies of the men killed bv the late explosion. This 
m~1nificent property is about 2,00J acre~ in extent and em­
braces the outcrop of the coal. where It was qU'li'ried by 
slaves, .C)o feet thick for nearly half a mile in length. The 
Greenhole, a sep.lrate basin, but owned bj the same compa­
ny, is sa:d to contain coal over 100 feet thick, free from slate 
b:mds and bon~s and of exceptional purity. The company 
has no lack of valuable plant lying about, including a 500 H. 
P. Cornish pumping eng-ine. but the stock is owned by par­
ties at the North, who do not understand ooal mining. 

Twelve miles south and separated from the Midlothian by 
virgin ground. are the Cloverhill pits, owned by the Bright­
hope Railway Company. This company consists of North­
ern and (;)reign stockholders, among the latter Mr. Charles 
Stewart Parnell,· M. P., of Ireland. Mr. James R. Young. 
of New York, is pres:dent; \1 r. Franklin B. Stearns, of 
Richmond, vice· president ; Mr. James R. \\Terth, of Rich­
mond, is superintendent of the railway and mines and the 

company's engineer. This company owns its own railway­
3 feet gauge and 32 miles long-to its own docks at Bermu­
da Hundred, on the James· river, where, but for the small 
obstruction at Harrison bar, the largest ocean steamers 
could come and berth. At present there is twenty feet of 
water. This company's mines consists of the Brighthope 
shafts, goo feet deep, or thereabouts, which are an old vent­
ure and nearly worked out, and the Raccoon slope, about 
2,300 feet long and driven in the coal from the outcrop to a 
vertical depth of a little over 800 feet. In this mine is a 
good development of coal of a regular thickness of 25 feet, 
and a large area won out. The coal in sight will last for 
many years. The plan of working is that adopted in steep 
measures in Lancashire, England. The inclination varies 
from lIo to 40°. The company will probably sink a deep 
shaft as soon as they shall have reached the bottom of thE" 
basin. The output from the Raccoon is about 150 tons per 
day, but as soon as the new and powerful working engines 
by Snyder, of Pottsville, now in course of erection, shall be 
put in operation, the capacity and probably the output will 
be quite doubled. A coal washing machine from the de­
signs of Mr. Samuel Descher, of Pittsburg, Pa., will be in 
operation in a few weeks; and this company, through the 
intelligence and energy of its superintendent engineer, will 
be the first in our coal field to take its place among the 
commercial enterprises of the country. 

Bituminous Coal and Pig Iron.-From an article on 
the iron industry, in the Mining Herald, of Shenandoah, Pa., 
we take the following suggestive item :-There is one feature 
of this statement of the pig iron production that is of special 
interest to all connected with the coal industry. We refer 
to the fact that Bituminous iron so far this year consti­
tutes 5S per cent of the output against 4S per cent for the 
same period of last year, and that the production of Bitumi. 
nous pig has increased more tons than the total production 
has decreased. The falling off in Charcoal iron is 5,768 tons, 
and in Anthracite iron, 7,079 tons. The advantages given 
to Bituminous iron by the ability to produce it at less cost 
than Anthracite is so great that in a period when the whole 
weekly pig iron production of the country shrinks nearly 7 
per cent, the production of Bituminous iron increases over 
13 per cent. This would indicate that Bituminous iron is 
in the near future to take the place of Anthracite, and that 
the latter fuel must depend for a market upon the demand 
for steam making and domestic use. To the superficial ob­
server the cause of this supplanting of Anthracite iron by 
Bituminous is to be found wholly in the higher price of the 
former fuel as maintained through restriction of production 
by the coal companies, There is no doubt that the price of 
the fuel used greatly affects the cost of the iron made, but 
th:s is not the sole cause. The conditions under which Bi­
tuminous iron is manufactured in many sections of the coun­
try are much more advantageous than can exer be realized 
in making Anthracite iron. In many Bituminous districts 
the ore, coal and fluxes are found so close together that the 
charge!:) for freight on the raw material amount to almost 
nothing. In making Anthracite iron the charges for freight 
on either the ore and fluxes, or the coal, are alwavs a consid­
erable item. -

Monongahela river.-The Pittsburg Telegraph of a re­
cent date informs us that Lock and Dam NO.7, on the Mon­
ongahela river, have been completed, which opE"ns naviga­
tion to the West Virginia state line. This lock is two miles 
above Geneva, Pa., and is the last to be built by the Naviga­
tion Company. The Government has Lock and Dam No. 
9 completed just below Morgantown, but must build No.8 
at the mouth of Cheat river to close the gap and make con­
tinuous navigation from Pittsburg to Morgantown. 
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Railways and County subscriptions.-In the Wheel­
ing Intelligencer of Nov. 2, we nnd the following sensible 
editorial; other counties in W. Va. and Va. may give heed 
to such advice greatly to their advantage: 

Senator Camden. in a letter to the Gilmer County Rail­
road Company, published in part in yesterday's Intelligen­
cer, devoted some attention to well-considered remarks on 
the matter of county aid. Having suggested that Gilmer 
county could afford to subscribe $100,000 for a narrow-gauge 
road to be run through her own territory, Calhoun, Roane 
and Jackson to the Ohio river, Senator Camden followed up 
the suggestion with this very business-like statement: 

The annual interest on such a subscription woud be $6,000. 
and say $1,500 to create a sinking fund to pay the principal 
in thirty years, making $7,500 per year. The tax on the 
railroad when completed would pay to the county about 
one-fourth of the interest on the subscription. The road 
would distribute several hundred thousand dollars in the 
county while building, and a considerable amount each year 
afterwards in its maintenance and operation. The value of 
property in the county would not only largely increase, but 
the railroad would bring population and purchasers The 
increase of taxable values of the property in this county, 
and the increase of population and business enterprises, 
would in a reasonable time, not only reimburse the county. 
for the amount to be paid, but leave a surplus in favor of 
the county by reason of the investment. In addition to this, 
each tax payer would directly or indirectly be more than 
compensated by the general advantages and thrift created 
by furnishing markets for the surplus products of the coun­
ty which are now wasted for want of transportion, and by 
the increased production from the encouragement to pro­
duce. Easy transportation furnishes a demand for every­
thing that is produced and gives an incentive to produc­
tion. 

I will venture the opinion that the destruction and waste 
of timber in clearing up lands in Gilmer county would, of 
itself, pay such a subscription each year. 

In other words Gilmer connty can afford to subscribe 
what seems to be a large sum of money, make it all, inter­
est and principal, out of the railroad though it never paid a 
dividend, and have left a handsome balance in the enhanced 
value of every foot of land and of every business enterprise 
in the county. The same reasoning applies to the other 
counties through which it is proposed to construct this im­
portant highway. 

These county subscriptions would not build the road, but 
they would help, and they would perform the essential part 
which induces outside capital to come in and help those who 
show a determination to help themselves. As Senator Cam­
den has well said, "Trunk lines connecting large commer­
cial centres" and requiring large capital. are built without 
reliance on local aid, but local roads must have local aid to 
give security and confidence to outside capital." 

Gilmer, Calhoun, Roane and Jackson are counties well en­
dowed by nature. They need only frequent and rapid con­
necting with the great highways of traffic to put them on a 
level with the most favored. Their opportunity seems to 
have come. It is to be hoped that they have the "enlight­
ened selfishness" to embrace it, and that promptly. Progress 
is knocking at their doors, ready to enter and scatter its 
blessings on every hand. 

Mining and Geological Excursion to Va. and W. 
Va.-In "The Tech," the journal published by the students 
of the Massachusetts Institute of Technology, Boston, Mass, 
we find the following interesting diary of the excursion made 
to the Virgimas, last summer, by the mining and geological 

class of that institution, by one of the students, Mr. D. Wes­
son. 

Sunday, June 17. ~e did not go to church because the 
hotel fare was not of a character to arouse pious sentiments. 
Some one said the initials E. L. & B. S. RR., displayed on 
a car before the door, meant "Eat Little and Be Satisfied." 
The first part only was easily accomplished. 

Early Monday morning the well-known editor of The 
Virginias and celebrated geologist, Maj. Jed. Hotchkiss. ap­
peared and conducted the party into the "Iron Gate," where 
we received a lecture on geology long to be remembered. 
The gate is a break in the mountain, through which the 
Jackson river passes, about three hundred ya'rds wide at 
the bottom, with bare, almost perpendicular rocky walls 
rising to about one thousand feet above the river, the strata 
of rocks bent from end to end in magnificent rainbow arch­
es. The gorge makes a grand lecture-room for geology. 
Here are exposed the formations III. to VIII., inclusive, of 
Rogers' classification, or as we should say, all the Upper Si­
lurian and part of the Devonian rocks. 

June 19 was spent at Low Moor. Under the guidance 
of Major Goodwin we inspected a one hundred and twenty­
five ton furnace, after which, under the charge of the mine 
superintendent, Mr. Brainard, we saw where the ore came 
from. 

The great event of the day was the exploration of a new­
ly opened cave in the limestone quarry which supplies, the 
flux for the furnace. To enter, we scrambled up about thir­
ty feet of perpelldicular rock, holding on to ropes which 
gave indications of weakness. Squeezing through a narrow 
opening, we entered a realm of mud and darkness. Half an 
hour's groping, with the aid of a few candles, put us in pos­
session of some magnificent limonite and arragonite stalactites 
and transformed us into the m udiest crowd ever beheld.­
We enjoyed ourselves that night at the "vVhite Sulphur." 
The waters smell strongly of H S, and remind us too much 
of the laboratory to be palatable. 

June 20. Quinnimont was reached at noon. Here the iron 
furnace, coke ovens, and coal mine were examined and the 
party hospitably entertained by Mr. Lewis, the manager. 

June 21. Pushed on to Blacksburg, W. Va, where we 
made our head-quarters till the 26th. Excursions were made 
to each of the various' points of interest in the neighbor­
hood. A trip down the Kanawha gave us a chance to ex­
amine the government system of locks and dams. 

The same day we visited the Mercer coal mine and en­
joyed the collation furnished by the manag-ers. 

East Bank mine, belonging- to Mr. S. M. Buck, absorbed 
our attention one forenoon. while at a party given in our hon­
or by Mrs. Buck in the afternoon. we became awan~that West 
Virginia produces charming young ladies as well as "splint 
coal." 

Starting from Charleston. eighteen miles distcmt, we took 
a twenty-mile horseback ride, ostensibly to visit the "black 
band" iron ore deposits at Davis creek, but really for the 
sake of the ride. \Ve saw the ore, but many of us conclud­
ed that night that horseb.lck riding over rough roads was 
more romantic than comfortable. 

The last day of our stay in West Virginia we visited the 
Kanawha salt works and b:omine factory' at Malden. The 
latter turns out seventy-five pounds of bromine per day. 

The evening of June 27 we reached Luray and visited the 
famolls cave. The next day three of the party went south 
and the remainder reached \Vashington. where they scatter­
eo. 

During our short v;sit we found that naturally Virginia is 
a ~tate remarkably adapted to the manufacture of pig iron. 
WIth her coal, ore, and limestone in close proximity to each 
other, she requires but capital, science and enterprise to 
make her a rival of Pennsylvania. 
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Western and Southwesterq Virginia are splendidly adapt­

ed to stock raising, while the forests of that section abound 
in the choicest lumber. Already saw-mills are making hav­
oc, and if preventive measures are not taken the hills will 
soon lose their most valued treasures and greatest attraction. 

D. W., '83 

Washing and Separating Iron Ore. 

The object of this article is to attract the attention of large 
ore producers to the quantity of good are lost by the ordi­
nary process of washing fine are. There is a large quanti­
ty of fine are produced in Virginia which requires washing 
to clean it from sand, clay, flint and sandstone. 

Most of this "fine" or wash are occurs naturally in the 
vein in a fine state of division, or becomes so when loosed 
by the pick or gad, besides smaller quantities which occurs 
in handling lump are, which is ground off by the friction of 
the lumps against each other in loading and unloading, also 
produced in blasting down the hard are in the breasts of 
tunnels and open cuts. 

There are several styles of Washers which will clean ore 
from its impurities Clnd foreign malter. Among the most 
prominent are the "Thomas" or "Shaft VI/asher" and the 
"Rotary" or "Boiler Washer ;" the latter seems to be gen­
erally prefered, owing to its cost being less; but the former, 
while it will cost more, has the capacity of washing a great­
er quantity of material and many think that it cleans the 
ore much better. The repairs on the Shaft washer are per­
haps more expensive and more extensive, while, if the Ro­
tary washer wears out an almost new plant will have to 
be purchased and the first cost repeated, and that within a 
couple of years after erection. 

N either washer above described seems to do anything more 
than merely clean the ore from sand and clay, the sandstone 
and flint is picked out by men or boys on the "apron" of the 
washer before it goes into the shute. At some places a 
screen jig is played to separate the sand that comes out with 
the washed ore from the very fine are that also passes out of 
the washer into the large screens; this ore and sand is wash­
ed into an independent sluice trough and first passes into a 
revolving screen and from this is carried into a screen through 
which, by a cam movement, it is shaken out on the floor 
and separated from any fine sand or clay that does not pass 
the smaller screens. In runing through some 500 tons of 
material there would be saved about 25 tons or 5 per cent 
of fair ore, not however perfectly free from small pieces of 
flint and sandstone of the same size as the ore. In a series 
of experiments made during the month of Oct. by the writer, 
this was ascertained by using riffles in the main sluice 
trough which carries awav all sand and clay from the wash­
er and "jigger screen." These riffles were placed over ten 
feet, and there were 3 sets of them. It was found that 5 
tons of good are that passed the jigger screen was saved in 
one day or one per cent of the whole. This ore was of a 
size that would pass through a 20 to 40 meshes to the inch 
screen or seive, and had 6 per cent more iron in it than the 
one that went into the washer and only contained 8 per cent 
less iron than the jig-gered ore. There is, besides this are 
now wasted, a still finer ore, so fine that it would pass 
through a seive having ii-om 50 to 60 meshes to one inch 
and is very rich in iron; it corresponds to the slimes of silver 
and copper ore that are treated for the metal they contaiu. 

There is no way of saving this ore except by using a 
"slime table:" riffle:; will not catch this "slime" and it is hard 
to estimate the quantity, but it would probably amount to at 
least 8 tons with the above stated quantity of material. This 
would make a total of 8 tons of 55 per cent iron in the are 
saved in one day, which at $2 per ton would be $16 per day, 
and in one month $416, in one year $3,7<)2 saved. 

In order to get a uniform product averaging 8 tons of 55 
per cent ore, we would have to purchase some improved 
j~g like the Roggue 3 compartment jig, costing about (de­
lIvered) . . . . . . . . • . . . • • .• $400.00 

A Slime table or concentrator for very fine ore, 
costing (delivered) about 800.00 

Seting up and attaching to washer, about 200.00 

Total cost of improved machinery set up 

This amount deducted from the amount of saving of 
$3,792, would leave a net saving of $2,392 in a year. These 
figures are only approximately correct, but will go to show 
the importance of saving what is now wasted in the usual 
treatment of iron ores. 

Alfred F. Brainard, A. C. & M. E., 
Supt. of Mines, Low Moor Iron Co. of Va. 

The Naturalists' Field Club of John Hopkins Univer­
sity, Baltimore, Md., composed of students of that univer­
~ity, has thi~ year been reo.rganize~ and divided into zoolog­
Ical, geologIcal and bontamcal sectIOns, so that the special 
work in the field may be more fully and better done.-Every 
one of our colleges and universities that pretends to teach 
natural science should see to it that its students are similarly 
organized and drilled in such field work. Most men are 
sadly df'ficient in their observing powers and in no way can 
these be so well trained and improved as in the intelligent 
field study of the natural sciences. 

The account of a day's work by this club, in the Baltimore 
Sun of Oct. 2~, is full of interest. 

Ship-building.-The Baltimore Journal of Commerce com­
menting on an article from the N Y. Ship. & Com. List, on 
the decay of wooden ship-building in the U. S., which stated 
that this industry now flourishes only in Maine, chiefly at 
Bath, which brings from Virginia and other Southern states 
the oak and pine used in constructing ships,-goes on to 
say that the same character of vessels can be made in Balti­
more $5,000 cheaper than in Maine. Why cannot this in­
dustry be revived in Virginia, where ships can be made as 
cheaply, at least, as in BaltinlOre. 

Sale of W. Va., Coal Lands.-The New York Tribune 
and the Baltimore Sun report the sale of the oil and mineral 
rights on 80,000 acres of land in Gilmer and Braxton 
counties, W. Va., to Pittsburg capitalists, for $5°0,000; and 
that boring for oil under the management ofJames Lusk, of 
Pitlsburg, will commence at once. 

The Baltimore Sun, confessedly the model news-paper 
of the South, is always saying and doing handsome things, 
but it never did a more handsome one than it did recently 
by sending its exchanges a splendidly executed photo of 
Mr. A. ~. Abell, its founder and owner, on a background of 
a reduction of the first page of its issue of August loth. It 
will do any editor good to have such a likeness of such a'n 
honest-faced man look down upon him during the labors of 
his office. Thanks for the picture and good wishes for "The 
Sun." . 

The Bru~h Creek Gold mines.-The Floyd Reporter 
states that a portion of the Brush Creek gold field, in Mont­
gomery and Floyd counties, Va., has been sold to some Pa. 
capitalists for $15,000; and tlMt the purchasers will soon put 
there a 40·horse power engine and a IO-stamp mill and com­
mence regular mining work. 
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Three Decades of the Growth of Virginia. 
(Continued from page 149.) 

Virginia as a Dairy State.-One of the first questions 
asked by the wise seeker after a home in a country new to 
him, is whether it is a "grass country," and whether "milch 
cows" will flourish there; for none of the animal products 
of a country are more esteemed by the prudent husband­
man than those of the dairy, and few things contribute more 
to the comfort and physical vigor of the people than an 
abundant supply of mIlk, butter and cheese; hence the dai­
ry statistics of the state are matters of general interest. 

Before presenting the tables of Virginia's dairy industry 
for the decades of 1860, 1870 and 1880, we may remark that 
dairying as an occupation has never been entered upon to 
any considerable extent by our people; they have been con­
tent, as a rule, .to have a~ abundance of mi.lch Cows-a very 
large number 111 proportIOn to the populatIon-for their own 
use and have only ma.rketed what remained of their products 
after the wants of theIr own households have been bounti­
fully supplied. The neglect of dairying as an occupation 
was not in consequence of any want of adaptation to that 
business in the soil, the climate, or the location of the state 
for all these are favorable; nor was it because there was not 
sufficient promise of profit in it, for enough has been done 
to show that it could be made one of the most profitable in­
dustries in the state.-The writer well remembers the infancy 
of the now great dairy industry of the state of New York; 
it grew with the growth of the railways. Virginia has, in one 
part and another of her greatly varied domain, just as good 
conditions for dairying as any portion of New York, alonO" 
with vastly better ones of climate; and when the prop~ 
er times comes, as come it will, she, as well as her sister 
state, West Virginia, will rank with the leading dairy states 
of the Union. 

Few people seem to be aware of the fact that fully half of 
the land surf:'1ce of Virginia, over 21,000 square miles, a ter­
ritory nearly three times the size of the state of Massachu­
setts, is a natural grass country, a large part of it the orifji­
nal blue-grass region of the United States, the one from 
which blue-grass spread westward to Kentucky and else­
where, when and as the people of Virg-inia spread. The Pied­
mont, the Blue Ridge, the Great Valley and the Apalachian 
grand divisions are, as to almost their entire areas, natural 
grass regions; country where permanent grass will grow, 
or can be easily made to grow, whenever the land is cleared 
of forests and its surface exposed to the sun. All of it is 
within the grass-growing isotherms. Geographically it lies 
between 36°30' and 39°30' of North latitude; but it offers 
a range af altitudes anywhere between 200 and 5,600 feet 
above sea-level, or an actual climatic range equivalent to 
from 37° to 57° North latitude: or your choice between 
Cape Charles of Virginia and Cape Charles of Labrador­
and beyond. 

Given this range of climate from latitude and eleva­
tion and an abundance of moisture from its relations to 
the gates of the sea and the reservoirs of the mountains; 
then add a great variety of soils resulting from the already 
profound but ever-continuing decay of rocks rich in alumina, 
silica, lime, potash, and other matter for plant food, it would 
be passing strange if much of Virginia were not admirably 
suited to become the favorite {lOme of the dairyman. 

In Midland and Tidewater the cultivated grasses flourish 
under proper tillage, and those extensive regions have es­
pecial adaptations for growing all the varieties of clovers, 
peas, beans and other forage plants, such as few regions can 
offer for stall or yard dairying with cut green forage for a 
larg-e portion of the year. 

The following tables present the statistics of the dairy in 

Virginia. at each census of the three decades under con­
sideration, by grand divisiotls. 

I. Number of Mz'lch Cows. 
1860. 1870. 1880. 

Tidewater .•••••....•. 43,876 34,197 41 ,5 16 
Midland .............. 63,564 44,15 1 59,654 
Piedmont •.••••••..•• 46,681 39,052 52,728 
Blue Ridge ..••••...•• 6,805 7,902 10,850 

The Valley ........... 44,643 41,041 46,336 
Apalachia ..••.•••.••. 25,090 22,128 28,777 

Virginia .............. 230,659 188,471 243,061 


These figures show, in a very striking way, the damages 
that the long civil war of 1861-5 inflicted on the people. of 
Virginia. Their kine wealth decreased more than 40;000, or 
over 18 per cent, between 1860 and 1870; their wonderful 
recuperation is more strikingly shown by the z'ncrease of 
this wealth nearly 60,000 hE'ad, or about 32 per cent, between 
] 870 and 1880.-The natural grass grand aivisions had in 
1880 not only recovered the numbers of milch cows they 
held in 1860, but had made large additions. Although Tide­
water and Midland did not in 1880 recover the numbers of 
1860, their gains were proportionately greater.-The losses 
of each grand division represent the extent to which it was 
the theatre of war. 
T~e following table shows the number of milch cows to 

each 100 of the population in the grand divisions of Vir­
ginia and in the states named, in 1860. 

2. 'The Number of fofildl Cows to each IOO People 
Tidewater .•. 13 The Valley .•.. 23 Middle States ... 24 
Midland ..... 17 Apalachia .... 32 Western States .. 27 
Piedmont. .••. 22 Virginia ...... 20 Southern States .. 29 
.t3lue Ridge ... 28 New Eng States 21 United States. " 27 

These figures give a good idea of the distribution of 
milch cows in each of the grand divisions of Virginia as 
compared with the groups of the states of the Union. In 
England in 1874 there were 9 cows to each 100 of her pop­
ulation. 

The following table shows the quantity of butter produc­
ed in each of the grand divisions and in the state at each 
decade. 

3. Pounds of Buffer made. 
i86d. 1870 1880. 

Tidewater. . .. ... 1,085,671 531,950 1,092,152 
Midland .......... 1.911,902 1,434,255 2,61 7,39] 
Piedmont ..•..•.. 2,816,054 1,718,231 2,836.426 
Blue Ridge ...•.• 269.416 285,616 574,I10 
The Valley. . • • • •• 2,463,400 2,146,939 2,851.535 
Apalachia. . . .. . . 736,505 864,26S 1·377,543 

Virginia. . . . . • • ••. 9,322.948 6,979,269 11,470,923 

The above returns show a large falling off in the produc­
tion of butter in 1870 as compared with 1860 in all the grand 
divisions, except the Blue Ridge and Apalachia-the mount­
ain divisions; but its most noteworthy feature is the produc­
tion of 1880 as compJred with 1870 or 1860; for each divis­
ion not only made enormous gains on its product of 1870, 
but each one largely surpassed that of 1860, showing that 
in the general recuperation of the state not only had more 
attention than formerly been given to dairying, but that bet­
ter results had been obtained.-Hetween 1860 and 1870 the 
production of butter in Virginia fell off 2,343,679 p.ounds, or 
over 25 per cent; hut between 1870and I880itgained 4.491,654 
pounds, or over 64 per cent. The butter production of Vir­
ginia in 1880 was 2,147,975 pounds, or over ::Z3 per cent more 
in 1880 than it was in 1860. 
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4. Pounds of Butter to each ICOW in I860 and 1880. 

1860. 18?0. 1860. 1280. 

Tidewater .••.• 22.4 26.3 TheValIey..•.. tsso 61.5 
Midland ..••••• 30.0 43.8 Apalachia .•.••. 394 48.9 
Piedmont ..•••• 60.3 53.5 
Blue Ridge .... 39.5 52.9 Virginia ....... 40.4 46.2 


The above shows a very considerably larger average pro­
duction of butter from each cow in each division, except 
Piedmont, and in the state. in 1880 than in 1860.-"This 
production of butter was very creditable to Virginia when it 
IS considered that dairying is not one of the established in­
dustries of the state as in New England and the Middle and 
W estern states; it is only incidental to the rearing- of cattle 
for market, especially in the Blue Ridge, the Valley and the 
Apalachian sections" (Hotchkiss' Summary of Va.), those 
best adapted to dairying and where as large results can be 
obtained, when the business is systematically conducted, as 
in any portion of the United States. 

The following table presents the cheese statistics '0£ the 
grand divisions ofVirginia for the three decades, and the milk 
ones for two: 

5 Pounds of Clzeese made and Gallons of 1I1ilk sold. 
Pounds of Cheese ~1:ade. Gallons of Milk Soia, 
1860. 1870. 1880. 1870. 1880: 

Tidewater, 490 1,906 59,041 348,096 
Midland, . 4,274 1,990 3, 164 175,576 692,699 
Piedmont, 10,190 753 3,290 19,81 4 55,275 
Blue Ridge 15,030 8,259 19,239 115 30 

The Valley 7803 1 6 44,816 19,175 10,919 7},505 
Apalachia, 40,707 15,435 27,154 347 53,893 

755 

Virginia, .. 149,272 81.743 85,535 266,812 1,224,469 

These figures indicate that the manu£'lcture of cheese has 
not revived in the same proportion as that of butter. Tide­
water and Blue Ridge only, of these divisions, having pro­
duced more in 1880 than they did in 1860. It is difficult to 
account for these showings, unless on the ground that it paid 
better to make butter than cheese. Our climate, especIally 
in the grand divisions from Piedmont westward, is well 
adapted to cheese making. 

No account was taken by the census of sales of milk pre­
vious to 1870.-The figures above given show that the sale 
of milk is a growing business, the sales of 1880 having been 
more than three and a half times larger than those of 1870 ; 
a result to be attributed to the prosperous growth of our 
towns and cities and the demand in .them for milk which has 
stimulated dairying in their vicinage to supply their wants. 

Ethnological.-In the Evening Call, of Charleston, \V. 
Va., of Nov. 8, 1883, we find the following deeply interesting 
ethnolooical item :-Prof. Norris, the ethnologist. who has 
been e~~llnining the mounds in this section for several 
months, the other day opened the big mound on Col. B. H. 
Smith's farm, six or eight miles below here. This is the 
largest mound in the valley, and proved a rich store house. 

The mound is fifty feet high, and they dug down to the 
bottom. It was evidently the burial place of a noted chief, 
who had been intered with unusual honors. At the bottom 
they found the bones of a human being, measuring seven 
feet in length and nineteen inches acro~s the shoulders. He 
was lying 'flat, and at. eithe\ side, lyi!1g at an angle of ab?ut 
forty-five decrrees, wIth theIr feet p0111ted towards theIr chIef, 
were other n~en -on one side 1\vo and on the other three. 
At the he:td of the chief lay another man, with his hands 
extended towards him, and bearing two bracelets of copper. 

On each of the chief's wrists were six copper bracelets, 
while a IQoking glass of mica lay at his shoulder" and his 

gorget of copper rested on his breast. Four copper brace­
lets were under his head, with an arrow in the centre. A 
house twelve feet in diameter and ten feet high, with a ridge­
pole one foot in diameter, had been erected over them, and 
the whole covered by the dirt that formed the mound. Each 
of the men buried there had been enclosed in a bark coffin. 

Weare informed that Prof. Norris will, at an early date, 
deliver a lecture in this city, upon the subject of mounds, at 
which time he will exhibit many of the relics which he has 
found. We hope the information is correct, as many of our 
people, no doubt, would be deeply interested in hearing 
from a man of Prof. Norris' experience and research in such 
matters, of the people, manners and customs of other ages. 

The new Standard time at Staunton, Va., will be 
sixteen minutes and sixteen and one-fourth seconds (16' J6" t), 
almost exactly, earlier than the local meridian time. The 
longitude of the astronomical monument of the U. S. Coast 
and Geodetic Survey on Sears hill, between the C. & O. and 
B. & O. railways, is 79° 4' 12".9 west from Greenwich; so it 
is 4° 4' 12".9 west from the meridian of 7So W., the one that 
regulates Eastern standard time. 

Bluestone Flat-top Coal Company's Lands. 


Report of Richard H. Sanders, Geologist. 


According to instructions, I have examined the Bluestone 
Flat-top Coal and Timber Co's. lands, and have the follow­
ing report to make: 

The lands are in Mercer, McDowell, and Wyoming coun­
ties, W. Va. The property contains some so,ooo acres of 
land, and is underlaid by "the inter-conglomerate coal meas­
ures." The topographical feature of the property is Flat­
top mountain, with a N. W. winding direction, passing along 
the western boundary of the property. The mountain has 
an elevation of from 3,000' to 3,SOO' above tide, and 1,000' 

above Bluestone river. The Bluestone river flows along and 
near the S. E. edge of the property, in a winding northeast­
erly direction. From Flat-top mountain many streams start 
and flo\v S. E. into the Bluestone. The streams cut dowl; 
rapidly for the first mile or two, then have a slight fall for the 
rest of their course into the Bluestone, they have narrow 
valleys, from 100' to 300' broad, with steep sloping hills, 
ranging from 10~ to 3So. The dividing ridges between these 
streams ~tart from the Flat-top at the same elevation as the 
mo~ntain, following a course parallel with the creeks, and 
havll1g a flat surface and top. They gradually decrease in 
elevation, going, southeast, ~ntil at the Bluestone, they are 
from 100 to 200 above the Jlver. On the west of the moun­
tain the creeks drain into the Guyandot and Elkhorn rivers. 
These creeks cut down from the mountain in a similar man­
ner; or. to describe the country in another way, it is a broad 
und~lating plateau. cut through by numerous creeks, 
makmg narrow, deep gorges on the property. The inter­
conglomerate coal measures which underlie the property 
have a total thickness of 1,000. This 1,000' is made up of 
sandstones, slates, shales and coal beds. 

The coal beds are eight in number, of which three are of 
workable thickness. These rocks with their interbeded coal 
seams com.e int~ the property from the so~theast with a dip 
not exceedmg 5 to the northwest. The dip rapidly flattens, 
so that before they reach water level it is less than 20 to the 
mile, and with the same flat dip to the northwest passes 
through he property and again comes to daylight on the 
waters of the Guyandot and Elkhorn rivers. These eight 
beds of coal have been opened up at their outcrops at numer­
ous points on the property. The beds have been numbered 
from the bottom up; the workable beds are 3, 4, and S. Bed 
No. J is less than 2' thick; bed No.2 is about If thick; 
bed NO.3 has been proven at numerous places. (This is the 
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bed the Southwest Virginia Improvement Co., is successful­
ly mining on the adjoining property to the south at Poca ... 
hontas.) 

The bed there shows the following thickness: 
Coal, bony,.... •••••• .••••• •••••• .................. ...... ..... 8/1 

Coal, with slate.. •• ••••• • ••• ••••••••••••••.••••..•••••••••••• 4' 8" 

Slate...... .................................... ........ ...... %" 

Coal .......................................................... 6' 0" 


Slate,...... . . .. .... •.•..•.•.......•.•.••• •..••.... ~ ••••••• 3" 

Coal, •••••••••••••••••••.••••••••••••••••• , ••.••••••••.•••••• I' 0" 


On E. fork of Simmons creek, near where the coal goes 
under the creek, it shows: 

Slate roof.................................................... . 

Coal, with a small amount of slate, ............................ I' 9" 

Fire clay .••••••••••.• ;.. •••• •••• •••• •••• . • •• •••• • . • • ••• • •••••• 4" 

Coal, •••••••••••••••••••.••••••.•••••••••••.•••••••••••••••••• 2' 6" 

Slate,.... ................................................... u" 


~~:;~~~.::.:.:.:.:.:: ::.:.: :.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.::.::::::::.:.:.:::::: ::::: :: :~ 
Fire clay floor, ............................................... . 


On the West fork of Flipping creek, it shows: 
Slate roof, ••••••••••••••••••••••••••••.•••••• "••••••• 

Coal, •••••••••••••••••••••••••••••••••• "•••••.••••••••••••• ,.. I' g" 

Fire clay, •••••••••• , •••.•••••.•• "•••• : •• 11 ............. I....... 
 II" 

Coal, ........................................................ 6' 5" 

Fireclay floor, ............................................... . 


From there down Fli pping creek, near where the proper- . 
ty line crosses the creek, the coal shows: 

Coal••••••••••••••••••••••••••••••••••••••••• '" •••••••••••• 2' 6" 

Slate,..... . .. •• • ...• • •••• . . .• ••••• • ..•. .. .. ••••• . . .•. •.. . .• ..10' 0" 


Coal, ..................................... • ................. 2' 2"
4. 

Slate, .••••••••••••.••••.•••••••.••••••••••••••••••• ,..... •••.• }:{/' 

Coal, •••••••••••••••••••••••••••••••.••••••••••.••••••••.••••• 3' S', 


On Crane creek, ! mile below Tolliver branch, the coal 
shows: 

Sandstone, •••••••••••••••••••••••••••••••••••.•••••••••••••••• 10' 0" 


Slate.. .......................... • ........................... 3' 0" 


Fire clay, •• • • •• • • •• •• • . • • • . • • • . • . • . •• • • • • •• • • •• •• • •• • • .• ••••• 2' 2" 


Coal••••••••••...•••••••••••••••••••.•••••••••••.•••.••••••• 4'II" 


Fire clay,............................ .......... • ............ 0' 7" 

Coal, ...........................................,' ........... 0' 8" 


At the mouth of Tolliver branch the bed has been partial­
ly opened, showing the main bench 4' II" thick. 

At the head of Godfrey branch of Widemouth, the coal 
shows in the bed of the creek: 

Coal,..... • .•••••.•.• ......................... .•... •••••.•.•••.•.• 0' 2" 

Fire clay••••••••••••••••••••••..••••••.•••.•..••..•••• " •• •• •• 0' 2" 

Coal, ••••••••••••••••••.••.•••••••••.••••••••••••••••••••••••• 5' 0" 

Fire clay, •••••••••••••••••••••.• I"" ........................ 0' 2" 

Coal, ......................................................... 0' 6" 
Fire clay floor, ............................................... . 

N ear the head of Meadow fork of Rich creek. the coal 
shows: 

Coal. .......................................................... I' 8" 

Slate,..... • ..... • .... .. ..... • .. . . .... • . • • .. • • .... • ....... • .... 0' :I' 

Coal, ........................................................ 3' 6" 


A few hundred yards from where Rich creek crosses the 
property line the coal has been opened and shows: 

Slate roof. ••••••••••••••••••••• •••••••• ••..••.•.••••.•.••••.. 

Coal, ....................................................... 2' 5" 

Slate............................................. ........... 0':1' 

Coal, ........................................................ I' 9" 

Fire clay floor ................................................ . 


On a branch of the North fork of Elkhorn, west of Wind­
mill gap, the coal shows: 

Slate roof.••••••..•••.•••••••..•••••..•••.••••...•.••.•.••••• 

Coal, ........................................................ 4' 6" 

Slate,............ ............ ....... • ..................... o'~" 


Coal, ......................................................... 10'0" 


Fire clay floor, .. .. .... .... . ...... ..... .. .................. .. 


On the South fork of Elkhorn, at the northwest corner of 
the property, the coal shows: 

Sandstone, •••••••••••••••••••••.••••••••••••.•••••••••••••••• 

Slate........................................................... IO' 0" 


Fire clay, •••••••••••••••••••••••••••••••••.••• •••••••••••••• 0' 6" 

Coal,.... .. .. •• .. •••• .. • . .. .. .. .. • • .. • •• .. .... .... ......... 7' 01' 

Fire clay. •• ••• ••••••••••••••••••••••••••.•••••• ••••••••.•••• 0' I." 


Coal, ••••••••.••••••••.••••••••••••••••••••.•••••••••••••••••• I' 0" 


Coal bed NO.4 has been opened at a few places; it is about 
80' above NO.3; the bed has from 4' to 4' 6" ofcoal in one 
solid bench.-Coal bed NO.5 is 100' above NO.4; it has al­
so been opened in a few places; it shows from 3' 6" to 4' of 
solid coal in one bench.-The other beds, 6, 7, and 8, are too 
thin, where opened, to be mineable. 

Coal NO.3 has been analysed by Mr. Andrew S. 
McCreath, Chemist of the Pennsylvania Geological Survey, 
from a sample taken by himself from the mine at Pocahon­
tas, with the following result: 

Water, ................ : ...............................9.93:11 

Volatile maher, ........................................29.7381 

Fixed carbon, .........................................73.728 r100.000. 


Sulphur, .............................................. 0.618 I 

Ash j ................................................. 3·984J 

Phosphorus, ..........................................0.0013 


The coal has a columnary structure separated by layers 
of mineral charcoal. It mines out in good sized lumps with 
the average amount of ~lack. 

I hav~ riden on an engine ov~r the New River division 
of the .Norfolk & Western Railroad and seen the coal used. 
It is as fine a steam coal as can be found on any railroad, 
making a clear strong fire, with no clinkers, the ash being 
small in amount and easily removed. The coal has given 
great satisfaction among the railroad men who have used it. 

The map and cross·sections accompanymg the report 
show the outcrop line of bed NO.3, and the two sections 
show the manner in which the coal beds pass through the 
property. Coal bed NO.3 underlies almost the entire area 
of the property; only enough of it has been eroded by the 
creek to make it accessible at every point by drifts above 
water level, rendering the mining, drainage and ventilation 
of the different collieries safe and cheap. These creeks cut­
ing back into the coal have the advantage of allowing nu­
merous collieries to be started at different points on the 
property. Coal beds Nos. 4 and 5, being higher on the 
hills, do not underly as much of the property, their acreage 
being from one· half to two-thirds of the area. Without hav­
ing measured the exact area of the different beds, the enor­
mous amount of coal the property contains can be stated in 
the following manner: 

Coal bed No. 3 has 10,000 tons of coal to the acre and 
underlies from 40,000 to 45,000 acres. 

Coal bed NO.4 has 7,000 tons of coal to the acre and un­
derliess about 30,000 acres. 

Coal bed NO.5 has 6,000 tons of coal to the acre and un­
derlies about 25,000 acres. 

The lower (5. \\T.,) end of the property can be opened 
by building 6 miles of easily~constructed railroad. To open 
up more than one mine will necessitate the extension of the 
railroad down the river and up the various creeks. 

With the exception of the few clearings made by the 
small farms on the property, the land is well timbered, the 
timber being white oak, hemlock, chestnut and poplar; the 
white oak and hemlock are the best on the property. 

I consider that the property is very valuable for the fol~ 
lowing reasons: 

Its nearness and accessibility to a completed railroad; 
the ease and cheapness with which collieries can be construct· 
ed and coal mined from them; the superior quality of the 
cval as as steam coal and also as a good coking coal; and 
also because the property has an enormous amount of coal on 
it. Yours respectfully, 

Ric h a r d H. 5 and e r s, Geologist. 
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Precious stone fhiders foiied.-in the mining columns 

of the New York Produce Exchange we find the following 
statements, which will apply to other localities that we know 
of: 

Mr. James M. Smith, of Gibbonsville, Guilford county, N. 
C., while ploughing on his farm in March last, turned up 
an irregular-shaped smooth-faced stone the size of a hen's 
egg. It glittered in the sunlight. Mr. Smith took the stone 
to Greensboro, where a jeweler.pronounced it a genuine em­
erald, weighing nine ounces. The jeweler was also of the 
opinion that smaller brilliants clinging to the central stone 
were diamonds 

The fact was published and aroused the greatest interest 
among jewelers and mineralogists. A diamond miner visit­
ed Mr. Smith and offered him $1.000 for the gem. Mr. 
Smith refused the offer, being assured that the emerald was 
the second largest in the world and of immense value. He 
brought it on to New York and entrusted it to Mr. Robert 
W. Donnell. a banker, of No. 102 Broadway. Mr. Donnell 
took it to Tiffany'S, where it was given to Mr. Geo. F. Kunze, 
the firm's expert, for examination. His report was read be­
fore the last meeting of the New York Academy of Sciences. 
Mr. Kunze said that after subjecting the stone to various 
tests he found it to be a crystal of quartz, penetrated by 
long hair-like crystals of green actinolite or byssolite. and 
containing strings of small cavities filled with liquid. It was 
only valuable as a mineralogical specimen for cabinet pur­
poses and was worth for such use about $5. The report 
was accepted and the crystal was yesterday returned to Mr. 
Donnell to be sent back to the expectant Mr. Smith. 

At the same meeting of the Academy, Mr. Kunze report­
ed on the "Georgia Marvel," or the "Blue Ridge Sapphire." 

•as it is called, which was found a little over a year ago in a 
brook in that state. The stone weighed about half an ounce 
and was supposed to be worth about $50,000. Its discov­
ery created even more interest than did that of the North 
Carolina emerald. Two well-known Southern jewelers as­
serted that it was genuine, and it was sent here for crucial 
test. Mr. Kunze said that, after a short examination, he 
found it to be a piece of blue bottle glass which had been 
rolled in the brook until the action of the water and gravel 
had polished it to an unusual brilliancy. Mr. Kunze was 
obliged to glaze or enamel a piece of platinum wire with a 
fragment of the "sapphire" to convince the owner that it was 
glass. If it had been a genuine stone it would not have 
been possible to do this, a sapphire being non-fiJsible. 

November Weather Laws in the Virginias.-In 
the November bulletins of the U. S. weather-service is pub­
lished the following: . 

For the Middle Atlantic states, during the month of Nov­
ember winds blowing from the Southwest to Southeast, or 
from directior.s between. these points, are found to be winds 
most likdy to be followed by rain or snow. Winds blowing 
from the North or West, or from directions between those 
points. are found to be the winds least likely to be followed 
by rain or snow. 

For the station at \Vashington, D. C., and for the month 
of November, mean barometer corrected only for tempera­
ture and instrumental error, 30.099: mean barometer reduc­
ed to sea level, 30.2]7: mean monthly range of barometer, 
1.120: mean temperature. 43°.8: highest since commence­
ment of observations, 80°.0 in 1879: lowest since commence­
ment of observations, 12°.5 in 1880: mean monthly range 
of temperature, 47°.3: mean precipitation, 2.97 inches: pre­
vailing wind Northwest. 

" Mineral Resources of the United States, by Albert 117ill­
iams, Jr., Chief of Divist"on of M t"nt"ng Statt"stles and Tech­
nology," is the title of a handsome volume of 813 octavo 
pages, replete with the information its title calls fOf, from the 
U. S. Geological Survey of which Major J. W. Powell is 
Director. 

We have long needed in this country an authoritative 
annual report on the mineral resources of all parts of the 
country, as made known by the yearly progress of research 
and development, and of its mining statistics, the results of 
work done during- each year, such as are published by other 
countries; therefore we welcome the appearance of this well 
filled volume, one that quite successfully, considering the 
difficulties attending the preparation of a first report of this 
kind, presents the facts of our mineral resources and their 
development, not only as made known by the census of 1880, 
but brought up to the current year by the special researches 
of the U. S. Geological Survey. This volume will prove 
very valuable for reference and for a guide to those seeking 
information. Its prompt and full publication of recent min­
eral and mining facts reflects credit on the management of 
the Geological Survey and furnishes evidence of the wisdom 
of Congress in extending that survey over the whole domain 
of the Union. . . 

After this general commendation of this report we are in 
duty bound to call attention to all its short-comings, in so 
far as we can discover them, in its statements concerning the 
mineral resources of Virginia and West Virginia; not for 
mere criticism, bnt to aid, by suggestion and information, in 
helping to give greater accuracy to the annual volumes that 
we hope will follow this. In this issue we have only room 
for the following comments; others will follow: 

Coal.-The remark that "of bituminous coal, the state of 
Pennsylvania posseses large quantities, it being found in al­
most every county west of the Alleghanies," is rather par­
tial, as the same could have been said of West Virginia, 
with the addition that it has a larger area of the coal meas­
ures, and more and thicker beds of coal. 

The coal area in Virginia is stated, page 5, as 185 square 
miles; an inexcusable repetition of the incorrect statements 
of other works, such as we call attention to on page 170 of 
this number, where this area is correctly stated as over 
1,200 square miles instead of 18s.-We say this statement is 
inexcusable, especially when made by one that writes as an 
expert, because the "Summary of Virginia," thousands of 
copies of which are scattered all over the country, furnishes 
the correct figures for anyone searching for such informa­
tion.-W e know the editor of this volume will say that the 
185 square miles of his statement is the "Richmond coal 
field," and that Virginia'S portion of the coal basin of the 
Ohio (the Apalachian) is included in his "West Virginia sec­
tion;" but the fact remains that the impression left with the 
reader is that Virginia has but I 85 square miles of coal ter­
ritory. _ 

The figures of production of coal in Virginia and West 
Virginia, on pages 6 and 7, are. to say the least, confusing. 
-On page 6 the production is given as follows, in tons of 
2.240 lbs., "not including local colliery consumption," with­
out stating whence derived: 

1880. 1881. 1882. 

West Virginia,. 1,400,000 1,500,000 2,000,000 

Virginia,. . • • •• 1,00,000 100,000 100,000 


On page 7 the productions f()r the census year ending 
May 31, 1880, in tons of 2000 lbs, are given thus: 

West Virginia, bituminous, •••••••••••... 1,839,845 

V· .. {anthracite, .••• 2,817 } 58 6ugmla, b't' 43 079 • • • • . . • . 4, 91 ummous,.. , 



178 The V irginias~ 
In Mr. Chas. A. Ashburner's report on anthracite coal, 

page 32, is this statement concerning the Dura cualfield: 
"Of one of the reported anthracite localities in Virginia, that 
in Augusta county, recent tests with the diamond drill would 
seem to prove the presence of anthracite. Three holes were 
put down by the Pa. Diamond Drill Co., in North River 
gap, two on the Pyron (Pryor?) land to a depth of 914 feet, 
and one on the Davis land to the depth of 167 feet. 

Result uf burings in Augusta cuunty) Va: 
Near the surface, .•••••.•.•••••.•••.• 10 feet of fire clay. 
At 25 feet, . . • •• . . . . • • . • • • • •• .•• • •. 13 inches of coal. 
At 40 feet •.•••.•••.•.•••.•.•••...••. 21 inches of coal. 
At 56 feet,' .••••..•....•.••.••..•.•.36 inches of coal, 
At 70 feet, .•••••.•••••...•••.•••..•• 8 feet of coal. 
At 125 feet, ......................... 5 feet of coal. 


Thence to 914 feet, where red sandstone was struck, sever­
al minor seams of coal were passed through. The coal is 
said by those who have seen it to be true anthracite coal."­
It is to be regreted, for the true interests of Virginia, that 
publicity should be given in a report from the U.S. Geolog­
ical Survey, to such a statement as the above without com­
ment. The tneasurement of the "cores" of the above" Re­
sult" by Pro( Fred P. Dewey, Curator of Metalurgy in the 
National Museum, which have been widely published, and 
which must have been known in the "Division of Mining Sta-. 
tistics" of the U. S. Geological Survey," do not warrant any 
such "Results.". If presented at all both the published state­
ments should have been given to guard the investing public 
from being misled. 

Virginia and New Orleans Cotton Exposition.-We 
see in the BaIt. Sun of Oct 27 that a representative of the 
N. O. Times-Democrat has lust returned from a visit to the 
Governors of Georgia, Kentucky, Louisiana, Mississippi, N. 
Carolina, South Carolina, Tennessee, Texas and Virginia to 
interview them, in order to obtain from them their views rel­
ative to the coming World's Industrial and Cotton Centen­
nial Exposition to be held at New Orleans, and to discover 
what aid and assistance their states will give to that enter­
prise, and what manufactures, minerals, woods. etc., the 
South has to place on exhibition before the world. In every 
instance these Governors gave a cordial and earnest indorse· 
ment to the proposed exposition, and a promise of aid and 
assistance to assure its success. Gov. Cameron said the 
proposed exposition was most kindly regarded in Virginia, 
and said he would do all in his power to make VirgiI,lia's ex­
hibit in New Orleans worthy of the state. With the neces­
sary appropriation from the Legislature, Gov. Cameron pro­
poses to have the products of the factory. the mine, the for­
est and the field so classified and grouped that not only will 
the uses and purposes of each article be shown, but they 
will be so arranged that each section, the mountainous, the 
miiland and the tide·water regions, may be recognized. Ev­
erything that Virginia produces will be sent. and a bureau 
will be established to take this matter in hand should the 
Legislature concur. of which he has no doubt. 

Japanese PersimmGns. - We notice a magnificent speci­
men of this new fruit on exhibition by Mr. Percy in the win­
dow of the Home Savings Bank. There are four large per­
simmons upon one twig, ripe and luscious, resembling Jarge 
oranges or tomatoes. The little tree whIch bore them has 
thirty more upon it, and may be seen at the Brambleton 
floral gardens. A single one grown by Mr. John B. White­
head upon his farm is shown weighing nine and a half ounces 
and measuring eleven inches in circumference. So much 
for our fine climate.-Norfolk, Va., Virginian. 

Minerai Res6urces of Blue Ridge Plateau~ 

(Continued from page 167.) 

nace once worked at Rocky Mount. In both bandS the ore oc­
curs, as is so commonly the case with the minerals of value 
found ill this group ofrocks, in the form ofimpregnationsand 
replacements of the country rock. This rock is here a horn­
blendic mica schist,graduating into hydromica schist. The ore 
accordingly dips and strikes with the country rock. It does 
not form a clean-cut and distinct bed of ore, but, as is the 
case with all of the impregnating and replacing minerals of 
this part of the state, gives all degrees of purity from pure 
rock to pure ore. For this reason it is difficult to assign any 
definite thickness to the workable ore. It may he taken 

. as varying from 2 to 4 feet. 
A good deal of hornblende is sometimes aSSo'ciated with 

the ore, or js mixed with it. Very commonly some Pyrrho­
tite is mixed with it also. This latter is found below water 
level. Within 20 to 30 feet of the surface, this has been te­
moved by oxidation. This pyrrhotite is very prone to oxi­
dize. An exposure o( a few weeks will show on the surface 
ofthe fresh ore, an efflorescence of sulphate.of iron. 

The furnace that was formerly in operation at this point, 
and which used this ore, had the reputation of making ex­
celent iron. It was highly valued for all the purposes for 
which wrought-iron is used. I am indebted to Mr. Richard 
Saunders for an acconnt of the operations of this furnace. 
Mr. Saunders had much to do with the later working of it. 
According to him, the furnace was among the oldest in the 
state, and was started as (ar back as the time of the Revolu­
tionary war. It was worked steadily up to the year 1850. 
In this year it was stoped, but operations were resumed 
during the late war. It was always a cold blast, charcool 
furnace, and made about 4 tons of iron per day. Only the' 
outcrop of the ore, for about 20 feet down, was used, as this 
only gave the most easily managed iron, with the applian­
ces then used. The iron made from ore below water-level 
was very fluid in the furnace, but gave trouble from cool­
ing too rapidly when drawn into the molds. After weath­
ering, however, the ore from greater depths acted like ore 
from the surface. This seems to indicate that the trouble 
was caused by the pyrrhotite that was present in the fresh 
ore. The thickness of the deposit ranged from 2 to 4 feet. 

The Ylagnetite deposits at Rocky Mount are continued in 
a southwest direction through Franklin county into Patrick 
county. They, however, appear to show themselves in 
workable amounts only at long intervals. anci at very few 10­
calitit's. Mr. Saunders states that at a locality in Franklin, 
about 10 miles southwest of Rocky MOllnt, and on the pro­
longation of the strike of the Rocky Mount ore, he and his 
brother erected in 1857, an iron furnace to utilize the ore of 
a deposit found there. This deposit was of magnetite, sev­
eral hundred feet long and forty feet wide. It seemed. 
however. to be only local with this development. The 
Hairston ore deposits in Patrick, have a considerable reputa­
tion for extent and quality. I did not visit thel1l t but have 
no doubt that they form another outcrop of this line of de­
posits. 

Suapstune at .J!ocky Muullt 

The so-called soapstone found at Rocky Mount, is of the 
same general nature as the material that is generally known 
by this name in this section, and is very abundant in some 
parts of Franklin, Patrick and the Plateau counties. It is 
really a variety of mica schist, and is associated jntimately 
with the normal mica schists of the region. It often Jorms 
a pretty 'well defined band. The peculiar properties of the 
rock, in virtue of which it can be worked with tools, are due 
to the fact that it is composed mainly of mica that is felted 
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together, and not arranged in a parallel position as in ordi~ 
nary mica schist. It, from this cause, is not finely fissile, 
and is quite soft. Some of it contains more or less chlorite, 
and when fresh, it is green in color, making often a hand­
some material. As it is easily worked, it may be used for 
many purposes, and, no doubt, will add a good deal to the 
res~)Urces of this section of country. 

Mica Sch£st at Rocky Mount. 
The belt of mica schist, mentioned above as occuring to 

the west of the iron ore ledge, contains portions that yield a 
handsome stone, well adapted for Raging, and in some ca­
ses for building purposes. It immediately adjoins the horn­
blendic mica schists carrying the magnetite, and lies between 
the ore band and Grassy hill. The rock quarries well, and 
comes out in large, smooth slabs of any desired thickness. 
The color is a handsome gray, and the material seems to be 
very durable. It is quarried on Mr. Smither's place, and has 
been used to some extent in Rocky Mount. The exposure 
allows of an accurate determination of the dip and strike, 
and these were taken with care. The dip is higher than the 
normal one for most of the rock of this vicinity, being 80° 
to the S. E. The strike is 40° E. of N. Although the dip 
and strike vaty somewhat from these points in the mica 
schists and other rocks of Huronian type in this vicinity, and 
the lithological character would ally it with the Montalban 
group, the band is too limited, and too intimately connected 
with the other rocks to allow of its separation as a distinct 
formation. A belt of mica schist, in many respects like this 
one, is shown at Hillsville, in Carroll county. It may be the 
same brought up by folding. 

Copper 0/ Grassy Hi"ll. 
Grassy hill is situated at Rocky Mount, and lies just 

northwest of the mica schist band described above. It 
forms the end of a ridge that is sent off from the Blue Ridge 
in an east northeast direction. The rocks composing it 
succeed to the northwest the mica schist belt. On the side 
of the hill next to the mica schist, they are mainly of the so­
called Soapstone variety. I did not examine the opposite 
side. A good deal of the rock on the side next to the vil­
lage, where the soapstone predominates. is a sort of impure 
Serpentine. This occurs in certain bands and ledges, and 
seems to replace the micaceous soapstone. The serpentine 
is rendered impure by being mixed with silicio"s matter, or 
by the presence of micaceous materials. This serpen­
tine sometimes contains, in irregular deposits, a very large 
proportion of coarsely crystalized chlorite, and in some 
nests and pockets the material is wholly chlorite. The scales 
and sheets of chlorite are felted together in such a manner 
as to form a tangled web. In such chloritic portions we find, 
not rarely, lumps and small masses of Borllite& ~o far as 
seen, this mineral occurs sparingly, and dispersed in the 
rock. This copper seems to have attracted attention very 
long ao-o. Obscure pits and excavations are found that 
have n~t been made within the memory of anyone, and no 
one can give anything more than a conjectural explanation 
of them. They are said to date from a time prior to the 
Revolutionary war. It may be that they were made by 
Col. Chiswell, who, as is known, made explorations for cop­
per in Amherst county near Buffalo ridge. It is certain that 
these impure serpentines and micaceous strata: are precisely 
like the copper-bearing rocks of Amherst. They evidently 
form the southwest continuation of them The copper· ore, 
Bornite, occurs in Amherst in the same way, but the masses 
seem to be larger. It is interesting to note that the same 
ore of copper occurs at points so far apart, and under pre­
cisely similar geol~gical conditio~s. The t\~o localities 
mentioned are 70 mIles apart. As IS the case WIth the cop­
per of so many localities in Virginia, there seems to be a 

sufficient amount of the ore diffused through the strata, to 
give, if it were concentrated in veins, paying deposits, but 
there seems to be no vein or fissuring of the rocks here. 
The Bornite is not confined to the chloritic portions, but is 
found in the serpentine occuring as in the chloritic portions. 
The impure serpentine sometimes passes gradually into a 
felsitic material, and the copper seems to occur most com­
monly in such places. 

The strata of Grassy hill are decidedly Huronian in their 
general character. 

Asbestus at Rocky Mount. 
About 2 miles east of Rocky Mount, and immediately 

on the line of the narrow gauge railroad, Asbestus of excel­
ent quality has been found. The exposures of rock at the 
locality are not sufficent to enable one to make out the gen­
eral character of the rock in which the asbestus occurs, but 
it seems to be the so-called soapstone, and the asbestus ap­
pears to occur in pockets in this rock. At the time that I 
visited the spot, the excavations were not extensive enough 
to fully expose the amount of asbestus, but it seemed to be 
large. About a car load of the material had been rais~d 
and shiped. This asbestus is a beaUtiful white material, 
with a very long, silky fibre. It seems to be mainly the ac­
tinolite form of Hornblende, but some Tremolite appears to 
be present also. The material, when fresh, comes out in 
long rods that hav'e a rather coarsely columnar structure. 
The soapstone'when fresh is compact, and wants the fine fi­
brous texture of asbestus. This is soon developed by slight 
weathering. Some of the rod-like and columnar masses are 
at first over five feet long, but have a tendency to break up 
into shorter rods. Fibre a foot long may be easily obtained. 
This locality well deserves to be thoroughly examined. 

.IIfica of Chestnut .IIfounfa£n. 
In Snow Creek valley, Franklin county, on the south side 

of Chestnut mountain, it was reported to me that mica in 
large amounts, and of large size, may be found. As this lo­
cality was too far distant from my route I did not visit it, 
but specimens of the mica were obtained. This mica is verv 
firm and of large size, but the pieces I saw, which all cam~e 
from the same deposit, would not be considered as first-class 
mica, since the mineral contains many black dendritic films 
of magnetite which impair its transparency. It may well 
be that these enclosures are only local, and that other de­
posits are clear of them. The large size and firm charac­
ter of this mica make the region well worthy the attention 
of persons seeking this mineral. 

prom Rocky .111ount to DUl[ Spur Gap. 
On leaving Rocky Mount and proceeding to the Plateau 

counties, I p:lssed along the main road leading through Dug 
Spur Gap, improperly writen on the maps, Dog Spur. The 
rocks, in the interval between Rocky Mount and the Blue 
Ridge, are of the same character as those around Rocky 
Mount, and I have little doubt that the same strata are 
brought to the surface in this interval by a series of closed 
fnlds overturned to the northwest; the dip is throughout to 
the southeast. with varying amounts. As the road crosses 
the strata very obliquely, and at the same time the rocks 
vary constantly within certain limits, showing numerous mi­
nor kinds, it would be useless to give any detailed account 
of all of them. I will therefore merely indicate the general 
character of some of the most important of them. 

The rocks are for the most part fine grained, and decay 
quite readily. The cleavage is schistose, and no true slaty 
cleavage was seen. The most prevalent rock by far is some 
variety of mica schist, of a rather tender and soft kind, since 
the quartz occurs usually diffused as a nne powder in the 
mica. Much of the mica schist has more or less hornblende 



180 The V irginias. November, 1883. 

diffused as a fine dust. Sometimes the particles of the [nin­
erals, including the hornblend~ a!1d quartz, become larger, 
better crystal~zed, and more dlst!nctly .sep~rat~d. In such 
cases'the bedmg of the rock, or Its lammatlOn, IS apt to be­
come thicker and heavier, and then we often find some feld­
spar making its appearance, causing a variety of gneiss. 
In some cases a true hornblende schist is found. It is note­
worthy that, alt~ough these st~ata have the character co~­
sidered as markmg the Huroman, they, both here and m 
the Plateau belt, are deficient in the epidotic and chloritic 
schists, that so constantly mark the supposed Huronian of 
the middle and northern parts of the state. 

The dip varies from 35° to 70°. The very high dips are 
rare. The low dips occur generally in the more massive 
strata and the high ones in the finer grained and more slaty 
beds.' The strike ranges from 35° to 60° E. of N.; 50° E. of 
N. may perhaps be taken as the prevalent strike. The ex­
tremes are due to local flexures. 

About 2! miles from Rocky Mount a quite heavily beded 
hornblende schist is met with. Two miles from the foot of 
the Blue Ridge, and near Mr. Peter Saunders' place, the 
soapstone variety of mica schis~ occurs in a w~de band. This 
is perhaps the same band wIth that oc~unng at Rocky 
Mount, it being repeated here. Some of It works well, and 
makes a very handsome stone. 

Before we take up the description of the Geology of the 
Blue Ridge at this point, and of, the Plateau region, it will 
be necessary to give some account of the topography of 
this part of the state. 

Topography of the Plateau Belt. 
As may be seen on most maps of the state of Virginia, 

the Blue Ridge up to the northeastern corner of Floyd coun­
ty, is a single r~ng~. At this poin~ it ~orks; .one. branch of 
the fork continues m the general dIrectIOn mamtamed by the 
Blue Ridge up to that point. This is the northwestern 
limb. The other limb of the fork sweeps around, first to the 
south and then to the southwest, so as to embrace the three 
counties, Floyd, Carroll, an~ Grayson. .The. northwestern 
prong of the fork is geologIcal1y the contmuatlOn of the Blue 
Ridge, as Prof. W m. B. Rogers long ago showe~, and should, 
as he maintained, retain the name of Blue RIdge. Unfor­
tunately, howeyer, this ridge is kno:vn by .a number. of 
names. Thus, m the northeastern portIOn, It IS called Pilot 
mountain. After the passage of Little river'through it, it is 
for some dista.nce known as Mack mountain; farther south­
west it is called Poplar Camp mountain, and in the south­
western part of the state it is called Iron mountain. ­
Usually most of this ridge is. composed of Primordia~ strata, 
and the Azoic rocks composmg the Plateau, have theIr west­
ern margin close to the southeastern foot of the ridge. The 
Lower Silurian limestones run close to the northwestern foot. 
The more southerly prong of the fork above mentioned, is 
on some if not all, of the maps of the state, called Allegha­
ny mou~tains. Pr?f. Rogers called attention to the mista~e 
made in thus nammg them. Throughout the country m 
which this prong is found it .is by .the p~o~le called Blue 
Ridge and by this name I WIll deSIgnate It m these notes. 
Betwe~n the two prongs lies the. plate~u, composed o~ the .) 
counties mentioned above, and mcludmg a small portIOn of 
the southern part of Montgomery county, viz., the Brush 
Creek region. 

Neither of the ridges composing the forks stand more 
than a few hundred feet in their higher knobs above the 
plateau, and the gaps in them ?-re usually on the ~ame l~vel 
with the plateau. They are Simply somewhat hIgher nses 
of a narrow plateau belt, the whole of which stands much 
above the level of the country on each side. Within the 
plateau, there are in some portions, ridges that are higher 

than the bordering mountains. Among these may be men­
tioned Will's ridge near Jacksonville, Point Lookout and 
Buck mountain in Grayson. Buffalo Knob in the southern 
corner of Floyd, about six miles from from the Blue Ridge, 
is the highest point in the plateau. It is onlya few feet lower 
than the Peaks of Otter. ­

The Blue Ridge is the dominant range, and serves as the 
water shed for the principal streams of the plateau and of the 
country to the south. The principal streams of the plateau, 
after rising in, or near the Blue Ridge, find their way, by 
gaps in the northwestern prong of the fork, into New river. 
Both of the bordering ridges rise in height as they are fol­
lowed southwest. The northwestern ridge, now called Iron 
mountain, in the vicinity of White Top mountain, diverges 
somewhat from the margin of the Azoic rocks, and leaves 
an interval of several miles that is occupied by the lowest 
strata of the Primordial This Iron Mountain range is con­
tinued into Tennessee as the Chilhowe mountains. Balsam 
mountain, White Top, &c., in Grayson, are composed of 
Huronian strata; White Top sh9wS a good deal of chlorite 
schist and metamorphic felsite. Balsam and \Vhite Top 
form a diverging range that continues into North Carolina 
as "the Unaka, or Smoky mountain range. The felsite of 
White Top is highly quartzose, and by its durability seems 
to have aided in maintaining the great height of that moun­
tain. 

The Blue Ridge lying on the southeast side of the plateau, 
rises and expands as it goes southwest, sending offspurs into 
the Piedmont country of Franklin and Patrick counties., It 
forms a broad swell of land containing several ridges. All 
these are comparatively gently undulating in contour. The 
easy decay of the component strata has prevented the for­
mation of precipitous slopes, and gives to many of the ridges 
wide and nearly level tops. This topography, combined 
with the deep light soil formed out of the hornblendic mica 
schists, greatly favors the agricultural character of the re­
gion. 

N ear the border line of Floyd and Carroll, the water shed 
is some miles within this belt of elevated land. The charac­
ter of the principal head streams of the Dan river well dis­
closes the topographical features of this portion of the 
mountain belt. The Dan rises several miles within the 
mountain belt whose southeastern escarpment forms the 
well-defined mountain range that overlooks the counties of 
Franklin and Patrick. It flows for some distance in this 
belt through a region that is so nearly level, that it is called 
the "Meadows of Dan." Issuing from these meadows the 
stream flows over the escarpment by a series of rapids and 
water£.'llls, and finally enters into the Piedmont district of 
Patrick. 

The Floyd plateau stands about 1300 Let above the Pied­
mont country to the southeast. The descent in a southeast­
erly direction is rapid, so that the edge of the plateau stands, 
up as a mountain wall. This is called the Blue Ridge as was 
before stated. The height of this, as seen from Franklin 
county, contrasts very strongly with the elevation as seen 
from within the plateau. From within the plateau the Blue 
Ridge appears as an interrupted line of low ridge3 rising 
here and there into knobs several hundred feet higher than 
the main ridges. 

(To be continued.) 

Wanted-A situation as Superintendent of Ore or Coal 
Mines, or as Mining Engineer, Chemist or Assayer. Has 
had many years' experience in all of these professions and 
can furnish the proper credentials as to professional skill and 
business qualifications. Address 

Alfred F. Brainard, A. C., E. M., 
Low Moor, Alleghany Co., Va. 



181Number 12. The V irginias. 

The Virginias. 

Serial No. 48. Vol. IV.-No. 12. 

Staunton, Va., December, 1883. 

Jed. Hotchkiss, Editor and Proprietor. 

Table of' Oontents. 

Oct. Coal and Coke traffic of 
erwise credited. 

Editorials-All articles not oth­
Ches. & Ohio Ry...... . •• 192 

The Virginias for 1884.-A Free The Smoking Nuisance.-Oct.
Railway law.-A new Census Coal Production of W. Va .. 193
of Virginia. .•••••.••• • •• 181 

Dora Coal-field :-A correction. Coal Mining on Gt. Kanawha 
-Trade reports of Coal Trade river.-Kanawha coals in Chi­
Journal.-A Virginia Diamond. cago.-Longdale furnaces .. 194 
-Nov. Coal and Coke traffic 

Tin ore in Nelson co., Va.­of Ches. & Ohio Ry.-Rock- . 
Analyses of Lick mountainbridge tin mines.-Sunstone .. 182 ; 
iron ores. By Dr. Froehling.

Forests of Boone co., W. Va.­ -Dana Brothers colliery.­
Lumbering on Norfolk & West­ Robinson Coal Co ..•..•••• 195 ern RR.-W. Va. Forests. ­
Sale of Cabin Creek, Gt. Ka­ The Flat-top Coal section. By
namha, Coal lands.~ •••••. 183 I. A. Welsh.-Hotel Warwick. 

Norfolk & Western RR.-Ken­ -Output of Flat-top Coal and 
tucky Petroleum .•.••••.••• 184 Coke.-Iron market report. ­

Quinnimont iron.-The SumacGeology and Mineral Resources 
busines" ................... 196
of Floyd, Va. f • Plateau, By 

Prof. Wm. M. Fontaihe ..•. If5 

The Virginias for 1884.-This number completes the 
4th volume and year of TIle V£rginias. We will be obliged 
to our subscribers if they will at once renew for 1884 by 
sending us Two Dollars. The paper will not be sent to any 
one that does not pay for it in advance, and for the year, as 
all subscriptions to it begin and end with the year. 

Arrangements have been completed for the introduction 
of several new and important features in The Vir/{inias for 
1884 by which its value will be greatly increased.-We hope 
our friends will invite others to join them in subscribing for 
1884. 

A Free Railway law is now one of the greatest and 
most important of the wants of Virginia, such a law as is 
now in operation in West Virginia, Pennsylvania, and in fact 
nearly all the states of the Union, especially those that have 
mineral and timber wealth to develop. Our present law for 
incorporating 'railways is a bar to progress; for no charter 
can be obtained for a railway company except from the leg­
islature which meets but once in two years, and by' the te­
dious and very often expensive and always uncertain routine 
of legislation by 'special bi1Is. The present legislature owes 
it to the people, now that the development of our mineral 
wealth is well assured, to pass a simple, general railway law, 
such an one as has been found to work well in other states, 
under which a company can be incorporated at any time, to 
build a railway anywhere in the state, by simply filing with 
the Secretary of the Commonwealth a charter drawn in com­
pliance witli the forms of the law and paying a moder­
ate fee for a certificate stating that such forms have been 
complied with and declaring the company so applying in­
corporated. Such a law should be passed at once, to cut off 
the deluge of railway and other company incorporation bills 
that has already set in on a flood-tide. 

The last legi:;lature passed one hundred and eight acts of 
incorporation that became laws; it considered probably twice 
as many more, so that it is fair to assume that more than 
half of the time of the session was taken up with business 

that could all have been better provided for by a general law 
that could have been passed in one week. The present sys­
tem is a disgrace to the state. Under it has grown up the 

-business of jobing in railway charters, the buying and sell­
ing of "Acts of incorporation," to the manifest detriment of 
the Commonwealth in numerous ways that will readily sug­
gest themselves to any reflecting observer of events.-We 
hope that some member of the legislature will at once intro­
duee a bill for a free railroad law. 

A new census of Virginia, to be taken in the year 
1885, should be provided for by the present General Assem­
bly and a Superintendent thereof be appointed that he may 
have time to select supervisors and enumerators and make 
preparation for a full and complete report upon the actual 
condition of the population, industries, and resources of the 
state. Provision could be made that the superintendent should 
not enter upon his duties before June 1st, 1884, giving him 
one year-a period short enough as anyone familiar with 
such a work knows-in which to make preparation for a 
census to be taken as of June 1st, 1885.-The following quo­
tation of Section 22 from the Act of Congress, providing 
for taking the Tenth and subsequent censuses of the United 
States, shows that the General Government will pay half the 
expense of taking this .census : 

Section 22 of Census act reads :-"If any state or territory, 
through its duly appointed officers or agents, shall, during 
the two months begining on the first Monday of June of the 
year which is the mean between the decennial censuses of 
the United States is by this act directed to be taken. take 
and complete a census in all respects according to the sched­
ules and forms of enumeration in the census of the United 
States and shall deposit with the Secretary of the Interior, 
on or before the first of September following, a full and 
authentic copy of all schedules returned and reports made 
by the officers and agents charged with such enumeration, 
the Secretary of the Treasury shall, upon receiving a certifi­
cate from the Secretary of the Interior, that such schedules 
and reports have been duly deposited, pay, on the requisi­
tion of the Governor of such state or territory, out of any 
funds in the Treasury not otherwise appropriated, a sum 
equal to So per centum of the amount which was paid to all 
supervisors and actual enumerators within such state or ter­
ritory at the United States census next preceding, increased 
by one-half of the percentage of gain in population in such 
state or territory between the two United States censuses 
next preceding: Provided, That the blank schedules used 
for the purposes of the enumeration herein provided for 
shall be similar, in all respects of form and size of heading 
and ruling, to those used in the' census of the United 
States." 

The era of the present prosperity of Virginia began just 
about the time the census of 1880 was taken, consequently 
the returns of that census do not, by any means, show the 
condition of the Virginia of even 1881, and do not give a guide 
for estimating the present status of the Virginias. The wri­
ter was the Expert special agent of the U. S. Census of 
1880 for obtaining the mineral statistics of Virginia and 
West Virginia, and knows that if the census had been taken 
only one montlt later the rank of this state would have been 
several piaces higher in the mining of iron ore and the man­
ufacture of iron than it appears in that census.--We are sat­
isfied that a census of 1885, taken as provided for in the law 
above quoted, will be of very great advantage to the state, 
and will greatly help, by its authoritative statements, the 
development of our resources and industries. We invite 
the attention of all the newspapers of the state to this mat­
ter and ask them to aid in securing action upon it by the 
legislature. 
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Dora Coal,-field :-A Correction.-It now appe~rs that 
we were in error, on page 178 of our November number, 
when we made Mr. Charles A. Ashburner, Geologist in 
charge of Pa. anthracite surveys, responsible for the state­
ments concerning Dora anthracite coal that we quoted from 
"Mineral Resources of the U.S. by Albert Williams, jr.," as 
the following letter from Mr. Ashburner explains. The 
"foot note" to which he refers is very obscurely placed and 
the matter of the chapter, which is boldly headed "Anthra­
cite" etc., by Charles A. Ashb~rner, continues as before after 
this foot note, which appears to the cursory reader as form­
ing part of a table. We regret to have been thus misled, as 
we are sure any person would be in a general examination 
of the volume in question. Mr. Ashburner could not have 
been more surprised than we were, for we have great re­
spect for his geological knowledge and sagacity, and we 
gladly give place to his correction of our statement. 

Mr. Ashburner writes us: "I have just received the Nov­
ember number of your paper, and am much surprised 
to find that you have connected my name with the reference 
which is made to the Dora Coal-field in the report 011 the 
"Mineral Resources of the U. S." recently published by the 
U. S. Geol. Survey. If you will refer to page 24 of this re­

port you will find the following foot 'note: cMr Ashburner's 

contributions and statistics end here.' All the facts I contrib-. 


. uted to this report are contained on pages 7 to 24, inclusive, 

and do not even embrace all that relate to the Pa. anthracite 

region. 

. Although I have never examined the Dora coal field in 
Virginia, yet from information which has come to m~, I have 
always regarded the occurence of anthracite coal there, in 
quality and quantity sufficient to insure successful and profit­
able mining, very'questionable." 

Mr. Ashburner's denial puts, we suppose, the responsibili­
ty for the statement we criticised on Mr. F. E. Saward, of 
the Coal Trade Journal, for the c,Acknowledgments" of the 
volume state that he and Mr. Ashburner contributed the pa­
pers on c.oal. 

The Trade reports of "Coal Trade Journal" of New 
York are always well prepared and interesting, but there are 
some things in them that from our stand-point are, to say 
the least, somewhat remarkable. For example,' in its Chi­
cago report a "West Virginia coke" is always quoted at a 
less rate than "Connellsville coke." Please inform us what 
W est Virginia coke it is that is thus quoted. We have a 
good many kinds of West Virginia cokes now, and will soon 
have more, some of them better than Connellsville and some 
by no means as good, so when W. Va. coke is quoted, it 
would interest a goodly number of people to know which 
one is refered to.-We also note that this Chicago report 
finds no room for "Winifrede" coal, among the 16 bitumi­
nous coals that it quotes, although the Chicago trade jour­
nals do. 

A Diamond found at Manchester, Chesterfield county, 
opposite Richmond, Va, weighed after it was cut over 10 
karats. Mr. John H. Tyler, sr., of Richmond, writes: "It 
was found by a laborer engaged in grading one of the 
streets. It was brought to me to ascertain its value and 
character. I pronounced it at once a valuable diamond, and 
recommendeJ the finder to keep it carefully and see me 
again about it. I did not know his name and have not seen 
him since. The next I heard of the stone it was on exhibi­
tion at Ball, Black & Co's. store, in New York, and that it 
had been sold by the finder to some one in New York for 
$1,800, though I could have got for him $5,000 for it. I un­
derstand that it was sent to Germany to be cut. It was an 
octohedron, and had only one small black spot near one of 
the points, thus enabling it to be cut to great advantage.­
Williams' Min. Resources of U. S. 

Coal and Coke Traffic of Ches. & Ohio Ry., Nov., 1883. 

General Manag<:r C. W. Smith sen9s The Virginias the 
data for the followmg statement of the total output and dis­
tribution of coal and coke received from mines on line of C. 
& O. Ry., (including fuel on Lexington division) during 
Nov., 1883, and Nov., J 882, in tons of 2,000 Ibs., compiled 
by fuel agent, C. M. Gibson: 

Kind. 1883. 1882. Increase. Decrease. 

Cannel................ 318 2,919 2,601 

Gas •••••••••••••••• :.. 28,213 29,]57 944 
Splint and block....... 8,434 9.36g 935 

New River, &c ....... 38,107 28,487 

Coke.................. 7,428 7,7I! 


Totals............ 82,50:) 77,643 9,620 4,763 


This movement for November, 1883, shows a net increase 
of 4,857 tons compared with the movement for November, 

J 882. This showing is a decided improvement on that for 
October, when there was a net decrease of 3,302 tons. 

The distribution of the above' was as follows: 
1883. 1882. 

I. To Ches. & Ohio Co. for its own use...... ...... 20,084 16,173 
2. To Huntington, for West via Ohio river .......... 1,510 

3. On Elizabethtown, Lexington & Big Sandy RR... 3,786 5,060 
4. On Che3. & Ohio Ry., excepting Richmond.... 15.551 II.34J 

5. To Richmond & Alleghany RR. at Clifton Forge. I.67z 1,877 
6, To Valley RR. of Baltimore & Ohio at St;\Unton. 63 
7. To Shenandoah Valley RR. at Wayneo;boro..... 85 3,812 
8, To Va. Midland Ry. at Charlottesville ....... 6,405 6,405 
9. To Richmond,Fredericksb'g& Potomac RR. June. 702 633 

YO. To Richmond for consumption including tugs, &c 10,097 9,968 
11. To James River wharves forshipment............ ...... 9,559 

12 To Newport News l Consu~p'n includ'g t',lgs &c, 767 129
f For shIpment ............... 21,841 12,623 


Totals... .... ... ... ..... 82,5cO 77,643 

The noticeable features of this distribution are the contin­
tinued increasing deliveries on the line of the railway west 
of Richmond. in consequence, largely, .of the demands of 
blast furnaces, and the large increase in shipments at New~ 
port News. . 

The total movement from January 1st to November 30th, 
for the years 1883 and 1882, was as follows: 

Kind. 1883. 181'2. Increase. Decrease. 

Cannel ................. 20.941 29,260 8,319 

Gas ..................... 331,502 310,206 21,296 

Splint and block ......... 84,520 115.933 21,413 

New River, &c......... 36g,497 328,718 40 779 

Coke................... 94,285 83,847 10,438 


Totals ••••••• ' •••• 910,745 867.964 72 ,513 29732 

The above shows a net increase of 42,781 tons, or about 
5 per cent, in the total movement of 1883, as compared with 
1882, up to November 30th. The large gain in movement 
of New River coals, over 40,000 tons, shows how rapidly 
the superior steam coals of that region are growing- in favor. 
Newport News with these coals to supply is steadily coming 
to the front as a coaling station. 

Rockbridge tin mines.-The latest information from 
the tin deposits of the Blue Ridge, Rockbridge county, Va.• 
is that they are being prospected by Professors Silliman and 
Goodyear, of Yale college. 

Sunstone of very good quality, almost equal to the 
Norwegian, is found at "Orange county Court-house, Ame­
lia county, Va.," says Williams' Mineral Resources of U. S. 
A quite uncertain localization, we would suggest, as Orange 
C. H. is, of necessity, in Orange county. 
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The Forests of Boone co., W. Va.-It is estimated, 

says the Valley Record, that at least 80 per cent of the land 
in Boone county is still in forest and well timbered with pop­

'lar, oaks, chestnut, hemlock, hickory, walnut, wild cherry, 
ash, maple, beech, elm, lin, birch, holly, dogwood, black 
pine, sycamore, etc. The poplar and oaks are in the great­
est abundance; it is nothing unusual to find yellow poplars 
growing to the height of 125 feet, without a limb or knot, 
sufficient in diameter to make boat gunwales of that length, 
and in many instances' J.)U will find poplars 7 feet in diame­
ter, perfectly sound, but the average height of the poplar is 
about 80 feet and the average diameter 36 inches. But a 
very small portion of this timber. comparatively speaking, 
has been removed; in fact, the greater part of the forest of 
poplars and oaks is still in the virgin state. The white oak, 
red oak, black oak, and chestnut oak grow to enormous size, 
and almost equal the poplar in diameter and height, and are 
more abundant. 

The territory of Boone county is mountainous. The 
western portion is drained by Littie Coal river and its trib­
utaries, the eastern portion by Big Coal river and its trib­
utaries; it has an area of about 600 square miles, making 
384,000 acres ofland, including 84,000 in a state ofimprove­
ment or from which the principal valuable timber has been 
removed. At the very lowest estimate, poplar timber will 
average four trees to the acre, which would give on the 
300.000 acres of the forest 1,200,000 trees worth from two 
to five dollars per tree, standing in the forest The estimate 
of the white oak is about eight trees to the acre, giving at 
the same rate 2,400.000 trees, worth from one to three dol­
lars per tree in the forest. Now, averaging the poplar at 
three dollars per tree, which is a very low estimate, we find 
the following result of the value of the poplar and white oak: 
Poplar $3,600,000, white oak $4,800,000, making a grand to­
tal for the poplar and oak alone of $8,400,000. As a matter 
of course all other kinds of timber will bear a value in pro­
portion to their quantity, making them equal to the poplar 
and oak. 

Why is not the timber of Boone county sought after by 
capitalists? The timber land can be bought low and we ven­
ture to assert that there is not a river in the state, affording 
the same volume of water, so well adapted to floating tim­
ber as Little Coal river. Considerable timber has been 
floated with success fnom a point 20 miles above Boone C. 
H., and all that would be neeessary to float timber from the 
sources of the river would be to expend a small amount of 
money in the way of clearing up the bed of the stream, after 
which the cost of floating would be but a small item. 

We say to lumbermen and capitalists that the timber lands 
of Boone county can be purchased at low figunes, and we 
invite them to come among us and invest their money. 

Lumbering on Norfolk & Western RR.-A corres­
pondent of the Chattanooga, Tenn., Tradesman, writes as 
follows, concerning lumbering at Graham station of New 
River branch of Norfolk & Western RR., Tazewell co., Va.: 
-Two large firms are engaged in the lumber business 
here, their operations being for the present confined to the 
walnut trade. Some days as many as 100 wagons came to 
this place loaded with walnut logs and lumber. Recently, 
one of these huge logs which came in measured 1,000 feet 
of lumber, and is worth about $85. Twelve thousand dol­
lars' worth of logs have been sent off in a single week. The 
representative of the Tazewell Lumber Co. says that they 
h:l.Ve bought enough walnut lumber in Tazewell to keep ten 
teams runing for twenty-five years to haul it to Graham. 
The other firm, J. M. Thomas & Co., has sold and has on 
the ground 1,600,000 feet. It sells to a Baltimore firm,which 
ships the pick of the stock direct to Amsterdam and Bremen. 

This rate of depletion will soon exhaust the walnut, but there 
remain, almost untouched, millions upon millions of oak, 
hemlock, ash, pine, hickory, cherry and other woods, 
which will make this a centre for lumbermen for years to 
come, as it is the natural trading point for six counties,three 
in Virginia-Tazewell, Bland and Russell-and three in 
West Virginia. 

West Virginia forests.-During last Sept. and Oct. 
Col. Geo. W. Shutt, of the U. S. Geological Survey. exam­
ined the southern and eastern portions of West Virginia, 
with especial reference to the distribution of timber, its eco­
nomical value and the facilities for transporting it to market 
by the streams of the region. He traveled over 1,000 miles 
by wagon, and' 200 on horseback, and expresses the opinion 
that nearly one-half of the state is covered with original for­
est, the value of which, if rendered marketable, would 
amount to billions of dollars.-Science. 

Sale of Great Kanawha Coallands.-We learn that 
on the 1st instant, Messrs. John J. Shonk of Plymouth, Pa., 
Lloyd W. Williams of Baltimore, Md , and H. M. Bell and 
R. H. Catlett of Staunton, Va., purchased from the commis­
sioners authorized to make sale, the very large tract of coal 
and timber lands, some 14,000 acres, on Cabin creek of the 
Great Kanawha river, in Kanawha and Boone counties, W. 
Va., which was maped and described in the Jan., 1883, No. 
of The Virgillias. 

This is the largest and most important purchase of Great 
Kanawha coal and timber lands that has been made in a 
long time, and one of its best features is that these lands 
have passed into the hands of gentlemen that have the 
means and the ability, as well as the intention, to proceed at 
once to develop the vast resources of coal and timber ex­
isting on and in this princely estate.-These gentlemen own 
a controling interest In the Kanawha Railway, a standard­
'gauge road, now in operation from the Chesapeake & Ohio 
Ry., and from the Great Kanawha river, near Coalburg, 16 
miles east of Charleston, up Cabin creek to the vicinity of 
these lands; so it will cost but little to extend that road into 
the very heart of these lands. by way of Raccoon fork of 
Cabin creek, where a half dozen beds of superior splint, 
block, gas and other bituminous coals have already been 
opened, and where are large numbers of the finest tulip­
poplar, white oak, linden, sycamore and other lumber trees 
we have ever seen. 

With railway connections to all eastern, and river and 
railway to all western markets, and with more than 
400,000,000 of tons of coal above water level, and millions 
of feet of the best of lumber, there is no reason why, with 
abundant capital for development, this property should not 
become the basis for one of the largest and most profit­
producing coal and timber companies in all the Great Coal 
Basin of the Ohio. Owning its own coal and timber lands, 
railway, tipples and barges on the Great Kanawha, and 
backed by ample capital, this company can easily become 
the rival of any of those now engaged in the bituminous 
coal trade, especially the western. 

We also learn that the prospects for the early construc­
tion of a railway up Coal river under the auspices of Col. 
John G. Stevens, of Trenton, N. J., the accomplished and 
indomitable engineer, now President of the United Railways 
and Canals of New Jersey-are now very encouraging, most 
of the stock for the same having been taken. This road 
will run along the Coal river side of these Cabin creek lands 
and add very largely to their value. 
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Norfolk & Western RR.-'-The board of directors of 
the Norfolk & Western Railroad Company held an impor­
tant meeting at Alexandria, Va., Nov. 28th, 1883. The com­
pany has had under consideration for some time past the im­
portance of building warehouses, coal piers. &c. upon the 
property controled by them at Lambert Point, Norfolk; also 
extending their New River division to open up new coal 
mines, and the building of branch lines into the important 
mineral districts adjacent to its line. The question of making 
financial provision to enable the company to undertake these 
important works, having been refered to a special commit­
tee, the meeting'held to-day was for the purpose of receiving 
their report. 

The committee submited a statement in which they called 
attention to the fact that in the past three years the gross 
earnings from the traffic of the line had increased over fortv 
per cent, largely due to the policy adopted by the company 
in building up its local industries. and stated that, although 
more than two millions of dollars had been expended during 
that period for betterments and improvements upon its line, 
i naddition to the amount provided for by the sale of its mort­
gage bonds, the traffic has so largely increased that the pres­
ent facilities are insufficient. 

The committee reported that, taking into consideration 
the valuable results that have been secured by former ex­
tensions, they considered it important that a comprehenSIve 
policy should b2 adopted, by which financial provision should 
be made for the immediate requirements, and such further 
extensions and improvements, as may from time to time be 
requisite. 

In order to secure the necessary means, the committee 
recommend that the company issue $2,500,000 improvement 
and extension bonds secured by a mortgage upon the prop­
erty. and submited a proposition to the company from a 
syndicate of bankers, headed by Messrs. Drexel. & Co., and 
E. W. Clark & Co., of Philadelphia, for the purchase of 
the bonds on terms which they recommended should be ac­
cepted. The board unanimously concured in the report 
recommended by the committee, the sale of the bonds was 
confirmed. and the president was authorized to undertake 
the work of construction and improvement. 

By this action the Norfolk & Western RR. Co. will un­
doubtedly be enabled to make very important additions to 
its earning capacity. 

We learn that the new mortgage will be, for $5,000,000 .. 
but that not more than the $2,500,000 above refered to will 
be issued at the present time; and no further issue will be 
made except for the purposes of extensions and improve­
ments, and only when so authorized by the vote of the stock­
holders, the present issue of $2.500,000 supplying adequate 
means to prosecute to completion all the improvements that 
are at present contemplated. 

The present funded debt of the Norfolk & Western RR. 
Co. is but $25,400 per mile, and the proposed issue of bonds, 
taking into consideration the increased mileage due to the 
proposed extensions will make the total funded debt $27,380 
per mile, a remarkably small funded indebtedness for so im­
portant a line. 

Everyone interested in the development of the Virginias, 
will be gratified at the success of the Norfolk & Western in 
securing this large sum of money at this time when it 
can use it to such great advantage, both to itself and to 
these states; first in the construction of a branch railway 
from its main line, at or near Martin station, southward and 
westward into the great iron ore region of upper New river 
and Cripple creek, where, with this branch road completed, 
giving access to Flat-top coking coals, there are exceptiona­

bly favorable locations rendered available for the cheap 
manufacture of high grades of pig iron; and second, in the 
extension of a branch road down Bluestone river, from the 
vicinity of Pocahontas, along the front of the Flat-top coal 
lands of the Bluestone-Flat-top Coal Co., so that company 
can at once enter upon the work of opening mines in the 
"big coal bed" of the Flat-top series and engage in the con­
struction of coke ovens to aid in supplying the large de­
mand for the superior New River coke, that will be made 
from these coals, when the large furnaces that are at once to 
be erected on Cripple creek are completed.-This also means 
more. When, by the aid of this cash-in-hand power, the 
Norfolk & Western shall have fairly penetrated the great 
Flat-top coal fields, it will find itself on the "divide" from 
which flow the Big Sandy, the Guyandot, and the Coal rivers, 
where the irresistible invitations of easy down grades and 
direct access to the great markets of the northwest, will 
surely lead to an early joining of its lines with one or more 
of the half dozen roads now being made ready for up these 
natural river routes from the Ohio. 

Kentucky Petroleum.-The Richmond, Va., analytical 
and consulting chemist, Dr. H. Froehling, has kindly favored 
'The Vz'rgz'1lz'as with the results of an examination of a sam­
ple of Petroleum from a shallow well rudely sunk by Mr. 
Archer Harman. of Staunton, Va., on land owned by him 
and others, on Lollugred creek of Kentucky river. near the 
dividing line of Montgomery and Clark counties, Kentucky, 
a few miles southeast from Winchester and within a short 
distance of the new Kentucky Union Ry.-Sufficient pump­
ing has been done to prove that a large body of superior 
oil has been taped, and now that its character and adapta­
tions have been determined it will be 'thoroughly prospected. 

Dr. Froehling reports of this oil as follows: 
"The sample of petroleum as received, contained consid­

erable water and suspended impurities. After careful sep­
aration to oil it was found to have: 

Specific gravity.. . . . . 21°.2 Baume. 
Flashing point 292° Fahr. 
Fire test. ..... . 318° Fahr. 
Cold test-limpid at .. , . -5° Fahr. 
Reaction . . neutral. 

This oil has an extraordinary specific gravity, 21°.2 B., . 
and a remarkable cold test, viz: limpid at -5° Fahr. This 
cold test confirms the statement made that the sample sent 
had not been exposed to spontaneous evaporation. 

The specific gravity and fire test of this oil preclude its 
being employed in the manufacture of burning oil; in fact 
it is too valuable as a lubricant to be used for illuminating 
purposes, even if it were possible to so use it. 

From my experiments, on one of Prof. Thurston's lubri­
cator testing machines. I conclude that this oil is especially 
suited for a lubricant for very' lleavy, sI0'Zi.!-11lovillg machine­
ry, such, for instance, as is used at the Richmond city wa­
ter-works. I also believe, that it wouid make an excelent 
cylinder oil, especially if filtered. They are now using at 
the Richmond city water-works sperm and castor oils as lu­
bricants, but I believe this oil could take the place of these 
expensive oils." 

Weare informed that our young townsman has been of­
fered a very handsome sum for this oil property by the 
Standard Oil Company; but he and his assistants have wise­
ly decided to have it fully tested and its value ascertained 
before parting with it. The Editor will visit this property, 
professionally, in a few days. 
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Notes on the Geology and Mineral Resources of the 

Floyd, Va., Plateau. 

By Prof. Wm. M. Fontaine. 

(Continued from page 180.) 

The relations of the plateau to the Limestone Valley on the 
northwest are similar, but the limestone belt formed of Low­
er Silurian strata is a good deal higher than the Azoic Pied­
mont country. The plateau stands on this side above the 
general level of the limestone from 500 to 700 feet, while 
the higher portions of Pilot and the other parts of the bord­
ering mountains may rise 300 to 500 feet higher. There is 
nothing in the durability or geological structure of the rocks 
composing the plateau that will explain why the mass of the 
plateau stands above the surrounding country. This entire 
mass, extending from one bounding ridge to the other, must 
have been elevated by pressure, such as squeezes up single 
ridges. 

After this account of the topographical character of the 
country, we may turn to consider the geological features of 
the country in question. 

'The Blue Ridge in .Franklin COU1lfJ'. 
The southeastern foot of the Blue Ridge, over a belt 

about 4 miles wide, is composed of strata essentially the 
same as those lying betv:een Rocky Mount and this foot. 
In this band, however, there is more of the rocks having the 
character of hydromica slate and schist. These are steel gray, 
or bluish gray in color, very fine grained. with a glistening 
lustre. As is generally the case with this class of rocks 
in Virginia, the amount of quartz found is large. This oc­
curs in many forms. It is found as nests, pockets, small 
lumps and in regular veins.. This kind of rock also, very 
generally, contains pyrite, either diffused in the schist or 
found in the quartz. Between Mr. Saunders' place and the 
foot of the mountain, several quartz veins were seen that, 
so far as the presence of pyrite and other features may have 
meaning, look much like auriferous veins. The most prom­
ising of these occur about one mile west of Muse's store. 
They seem to be true fi::sure veins, are much stained with 
oxide of iron, and present many cavities left by the oxida­
tion of pyrite. These bluish gray hydromica schists are 
worthy uf especial attention. So far as I have observed in 
Virginia, these rocks, with the associated and closely allied 
fine-grained mica schists, are beyond all others the bearers 
of valuable minerals, such as the ores of copper, lead, etc.,' 
and the auriferous quartz veins. 

At the foot of the Blue Ridge, where the principal ascent 
begins, there is a dike of eruptive rock about 40 feet wide. 
It appears to be Diorite Its presence is favorable for the 
occurence of the valuable metalic minerals. Succeeding 
this dike for some distance in ascending, we pass over rath­
er heavy beded hornblende schist ,with some metamorphic 
Diorite. Possibly these strata may be the cause that main­
tains the steepness of the escarpment of the Blue Ridge. I 
have observed that similar strata are very commonly found 
on the eastern portion of the Blue Ridge in the middle coun­
ties of the state. Higher up the mountain we find fine grain­
ed mica schists, graduating into mica slates. These have 
more of the Montalban look, but cannot be &eparated from 
the rest of the ~trata along here which possess the Huronian 
characteristics. These beds are much warped in strike, and 
show in dip many minor flexures. After these come more 
coarsely crystaline and highly micaceous mica schists, they 
form a wide belt, and if we admit the independence of the 
l\lontalban group, may belong to that series. Next come 
hornblende schists that look as if they are 'a repetition of 
those found further down the mountain. They contain a 

good deal of the mica, Biotite, and are associated with some 
mica schists that contain a good deal of same mica. These 
strata are much contorted and deeply decayed. They are 
similar to the strata exposed on James river just above Lynch­
burg. 

Next to these strata in ascending, we find a great body of 
the bluish gray, hydromica schists and slates. They ex­
tend to the top of the mountain and for some distance into 
the plateau. They graduate frequently into fine grained 
mica schists that carry more or less fine hornblende particles. 
These hydromica schists may always easily be distinguished 
from the more coarsely crystaline mica schists. but it is im­
possible to say what their stratigraphical relations are. It 
is probable that the hydromica rocks are younger than the 
mica schists, hornblende schists, &c., but they still form 
part of the Azoic strata. They show the following general 
features. They contain an abundance of quartz as before 
mentioned. They are much contorted, the disturbances 
showing themselves both in large flexures, and in minute 
wrinkles and bendings, that appear in hand specimens. The 
color is lead, steel, or bluish gray, the lustre high, the text­
ure non-crystaline, at least no crystaline particles are shown 
to the una5sisted eye.. There can be no doubt that they are 
older than the oldest Primordial beds, for I have seen, in Al­
bemarle county. the oldest Primordial beds resting on the hy­
dromica schists and containing abundant fragments from 
them. 

Copper Deposits of tlte Plateau Belt. 
The 'discovery of the Ducktown copper deposits led to 

active search through the plateau counties for copper ores, 
and the search was greatly stimulated by the fact that the 
geological character of the two districts is much alike. In­
dications of copper were found in many places and great 
deposits of "Gossan" discovered. The excitement attend­
ing the search for copper seems to have been at its height 
about 1857-8. Openings were made at many localities and 
mining operations undertaken in search of Black copper. 
No other ore seems to have been regarded Extravagant 
expectations were aroused. All bands and ledges of rock 
that showed traces of copper were dignified with the title of 
"lodes." Of course, under these circumstances. much dis­
appointment was caused in a good many cases, for those ex­
travagant expectations were not justified by the facts, Still, 
!lP to the begining of the late war, the copper of this district 
was being developed, as it is said, with Sllccess at several 
points. The coming on of the war put a stop to all opera­
tions, and since that time they have not been resumed. 

From this condition of things it is very difficult to form 
any accurate idea of the true character of these deposits of 
copper in most cases. N early a~l of the old workings are 
now inaccessible from having caved in, or from being filled 
with water. In most cases I was compeled to form my con­
clusions from the inspection of the material on the dumps, 
or from a very Incomplete inspection of the ruined works. 
As copper sulphurets are prone to oxidation if left exposed, 
and as the copper is readily removed in solution by the nat­
ural waters, it will be easily seen that I examined these de­
posits under circumstances that would not permit, perhaps, 
full justice to be done them. 

In the number of TIle Vi1-gi'llias for July. 1882, I gave 
some account of the gold and other minerals in the Brush 
Creek region, which lies in the portion of the plateau found 
in Montgomery county. In the number of the same journal 
for October, 1882, I gave a brief account of the deposits of 
sulphurets in the plateau region. I must refer the reader to 
these papers, as they will enable me to abridge my accoun't 
of the mineral deposits of the region now in question. I will 
notice the mineral deposits nearly in the same order in 
which I visited them. 
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Howell Copper Mine. 
This"deposit was partially described in the number of 

The Virginias for Oct. 1882. I will add a few statements 
to what was there said. The deposit occurs in the extreme 
western edge of Franklin county near the top of the Blue 
Ridge. It is essentially a band of hydromica schist impreg­
nated with Pyrrhotite, which carries a little copper here and 
there. The workings are all filled up and I could not see 
the precise character of the deposit. A good deal of gossan 
marks the outcrop of the impreg-nated ledge, and the dump 
contains some large lumps of Pyrrhotite. I could see no 
copper in them. I was, however, informed by Mr. Huff, 
who had seen the deposit when it was being worked, that 
besides the occasional dispersed lumps of yellow copper, a 
thin seam of that ore existed. This was one inch wide, but 
thickened sometimes, and even reached the dimensions of 
12 inches in one place for a very short distance. The en­
closing strata dip here more flatly than usual, the dip 
amounting only to 35° to the S. S. E. The strike is about 
the normal one of 50° to E. of N. The mine was worked 
by open cuts and a shaft. It was begun in 1854. 

About the year 1820, it is said, Col. Lewis attempted to 
use the gossan of this deposit as an iron ore, in his furnace 
on Little river, but, as it is said, found that it contained too 
much copper to make iron capable of welding. The ca~t­
ings made from it. however, are said to have been excelent. 
How far this may be true I cannot say, but I am inclined to 
think that it is simply a tradition applied to all the gossan 
outcrops. I found the same story, with change of persons, 
current concerning the Toncray deposit, and also the depos­
its south of Hillsville, in Carroll county. I could not learn 
that any copper ore had ever been shiped from this locality. 
So far as the geological occurence of this deposit is con­
cerned. it may be taken as a type of most of the copper de­
posits of the plateau. The copper ore, that is the original 
ore, is Chalcopyrite in all these deposits, and it is interesting 
to note the constant association of Pyrrhotite with it. 

The deposit of Pyrrhotite with copper at the Howell mine, 
seems to belong to aband of strata that lies on the south­
eastern side or the plateau, near the Blue Ridge which at 
intervals shows deposits of these sulphurets. Farther south­
west we find them appearing at and near the Toncray mine. 
The sulphurets of iron are often in great quantity and do 
not always carry any noteworthy amount of copper. The 
sulphurets on this side of the plateau, do not form such con­
nected and continuous ledges, as we find in Carroll county 
more towards the middle of the plateau. I n many places 
where no deposit has been developed by openings, the blu­
ish gray hydromica schists, and the fine grained mica schists, 
show by their decaying in irregular corroded forms, by the 
smell of sulphur, by the efflorescence of copperas, or the 
occasional presence of mineral springs, that the sulphurets 
are at least diffused in the rocks. 

.f-'rom Dug Spur Gap to jacksonville. 

Tacksonville is the name of the county seat of Floyd. The 
county road leading from Dug Spur gap to this point, has a 
course quite oblique to the general trend or- strike of the 
strata. The sam~ strata are better exposed along the road 
leading from Patrick county, through Maybury gap to 
Jacksonville. Maybury gap is improperly made on the 
state map. "Mowbray's gap." I examined the strata along 
this road, and those shown along the road from Jacksonville 
to Pilot P.O., OIl Brush creek, which is a continuation to 
the northwest of the same line of section. This route pass­
es nearly at right angles to the strike of the strata and gives 
perhaps the best exhibition of all the strata of the plateau 
that can be obtained. Although the rocks change some­
what as we go southwest in the plateau, we may, I think, 

consider the rocks shown along the route first mentioned as 
fair types of those found everywhere in this region. I will 
for this reason give a very brief ac<;ount of them. 

Approximate Section from Maybury Gap to Pilot. 

The strata along this line of section are very variable, and 
the different kinds pass into one another so constantly 
and gradually rhat, so far as I could see, no separation of 
them into distinct geological formations can be made. They 
can only be separated by their lithological character. Even 
this feature fails if we attempt to use it in detail. The same 
stratum, followed on the strike, as it appears, changes its lith­
ological character. When crossed at right angles to the strike, 
we may, it is true, recogniz~ decided differences in the lith­
ology of certain wide bands taken as a whole, but anyone 
of these contains frequent intercalations ·of the rocks 
that characterize as a whole some other band The dip is 
constant to the so ltheast, and in most cases the changes in 
its amount are due to the greater or less warping that the 
strata have locally undergone. or to the minor local flexures, 
caused by the greater or less ease with which the strata 
have yielded to the flexing force. The entire mass of strata 
composing the plateau must, I think, be regarded as dispos­
ed in a series of closed anticlinals and synclinals that have 
been overturned to the northwest, and have suffered greatly 
froril erosion. This mode of flexing has brought repeatedly 
to the surface the same beds. We may, I think. trace a de· 
cided increase in the metamorphism in going southwest along 
the plateau. The mica schists have the scales of mica larger, 
the quartz tends to aggregate into larger particles. The 
hornblende becomes better crystalized and more abundant, 
so that hornblendic mica schists tend to pass into hornblende 
schists. The increasing coarseness of the crystaline particles 
and their better individualization causes the hydromica 
schists of the northern portions to pass into fine grained mi­
ca schists in the more southern portions of the belt. 

If we compare the rocks of the plateau, taken as whole, 
with those of apparently similar age in the northern part of 
the state, we may trace similar changes. These strata are 
Huronian in their general facies, but they show some impor­
tant differences from the Huronian of the more northern 
counties of the state. The chloritic, epidotic, and felsitic 
schists, that form such an important and conspicuous feature 
farther north, are almost entirely wanting in the plateau 
belt. None of them were seen in the line of section now in 
question, except in the immediate vicinity of Pdot mountain, 
and here they were rare and insignificant in amount. It is 
true, however,that they appear in force in the extreme south· 
western edge of the plateau in Balsam and White Top moun­
tains. The only representive of these rocks in this section 
seems to be the bluish gray, glistening, hydromica slates and 
schists. 

I will begin the section with the strata ofthe southeastern foot 
of the Blue ridge, on Rock Castle creek. There must be. in 
this vicinity, some small outcrop of the typical chlorite slates 
and schists of the Huronian. for fragments of a rock were 
brought to me from this vicinity that had this character, and 
contained imbeded well formed crystals of magnetite. If 
present, however, the amount must be small. 

At the southeastern foot of the Blue Ridse, on the main 
road, the strata are fine grained, flagy, hornblendic mica 
schists. striking about 50::1 E. of N. The amount of horn­
blende and mica varies; sometimes one and sometimes 
the other predominates. The southern slopes of the Blue 
Ridge on the road show fine grained to c~)mpact, bluish 
gray, or grayish, hydromica schists and slates. They often 
contain diffused pyrite, and are much wrinkled and contort­
ed. Bands of hornblendic mica schist occur in this system 
of beds. These strata have a variable dip and strike in the 
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usual direction. Towards the top of the mountain the 
amount of hornblendic mica schist becomes greater, but the 
beds are still very fine grained and slaty or flagy. The dip 
up to this point is usually pretty high, being on an average as 
much as 50° to the S. E. Here, near the top of the moun­
tain, the usual strike of 50° E. ofN. becomes 35° E. of N. 

Next in order, proceeding from the top of the mountain 
into the plateau, we have with the same strike, a wide belt 
of the bluish gray hydromica schist and slate.. This some­
times becomes somewhat chloritic, but not so much so as 
the typical Huronian chloritic strata. All the strata up to 
'this point must, from the lithology, be considered as Huro­
nian, but these hydromica schists have the Huronian facies 
most strongly shown. In this band of rocks we find a belt 
about one mile wide, that is noteworthy for the large amount 
of quartz that it contains. In place this quartz occurs in 
veins, nests. lumps, &c. The decay of the enclosing strata 
has allowed the quartz to accumulate on the surface to the 
serious detriment of the agricultural character of the soil. 
This highly quartzose band is a conspicuous feature in the 
plateau, and may be traced for a long distance northeast and 
southwest with the general strike of the rocks. The hydro­
mica schists that lie on both sides of this belt, are those that 
so often contain diffused pyrite. The next band of rocks', 
with a somewhat distinct lithological character, to the north­
west of the hydromica schists, is one of the so-called soap­
stone belts. It is exactly like that described at Rocky 
Mount. It is a soft rock composed mainly of mica irregular­
ly felted together:, with fine quartz diffused in the mica in the 
state of flour; sometimes a little chlorite and hornblende are 
present. The visible width of the belt is about 300 yards. 
The width, however, varies very much. Next to the north­
west of this we have a wide belt of a well defined and rath­
er coarse-grained mica schist. This rock has the features of 
the Montalban group. The dip is 60° to the S. E., and the 
strike 55° E. of N. The belt is over a mile wide. This belt 
of strata also is conspicuous in the plateau. It may be 
traced throughout the two counties visited by me. This is 
the coarsest and best crystalized rock that occurs in the cen­
tral portions of the plateau. It becomes coarser and better 
,crystalized as we go southwest. Near Hillsville it has a little 
feldspar sometimes, and then makes an approach to gneiss 
in character. It has been used at Hillsville for building the 
court house, and is called there granite. It makes a hand­
some building stone as found near Hillsville. This rock is 
the nearest approach to granite and gneiss that I saw in the 
central and southeastern portions of the plateau, and it may 
be the rock called gtanite by some writers on the geology 
of this region The material is gray in color, and in some 
parts is quite fissile. This belt appears farther southwest in 
Grayson county to rise higher, and it may there be associa­
ted with gneiss. 

From the position of Point Lookout mountain, and Buck 
mountain, in Grayson county, and the direction assumed by 
the mica schist belt now in question, as it passes through 
Carroll,I think that the massive mountains above mentioned 
are composed of this rock. I did not visit these mountains, 
nnd cannot speak positively about them. I was informed, 
however, by intelligent and observant persons, that the rock 
composing these mountains is the same in nature with that 
of which Carroll C. H. is built. 

H this series of mica schists must, in virtue of its lithologic­
al character, be made a distinct formation, I think that it is 
older than the associated strata of the Huronian type. I saw 
nothing that could serve as a basis of separation, if we ex­
cept the lithological difference, and the small difference in the 
amount of dip and variation in strike. This belt of mica 
schist contains the quartz vein with pyrite, chalcopyrite, and 
galena, found near Jacksonville, and which will be described 
later. 

From Jacksonville. the county seat ofof Floyd, northwest 
to the vicinity of Pilot mountain, we have essentially the 
same kinds of rocks as those that have been described up to 
that point. They are retained at the surface, as has been 
said, by a series of closed folds which cause numerous repe­
titions of the same beds. To the northwest of Jacksonville 
the mica schists ~nd mica slates predominate, and the hy­
dromica schists are less in amount' than towards Maybury 
gap. Hornblendic mica schists and hornblende schists are 
common. 

Proceeding on the Christiansburg road the following facts 
were noted. The exposures are poor, and the observations 
made were not complete. The next belt of rock to the mi­
ca schist last described, is a flagy hornblende schist, that is 
sometimes almost fine grained enough to form a sort of slate, 
since it splits often smoothly, giving thin flags. Excelent 
flaging could be obtained from it in some localities, as on 
the road from Jacksonville to Hillsville, and 2 miles south­
west of Jacksonville. Here it is extensively displayed along 
the road. It forms a band of about the same width as 
the mica schist band, and the two kinds of rocks often grad­
uate into each other. Both must be considered as belong­
ing to the same formation. The dip, as seen on the road 
above mentioned, is much lower than that of the mica schist. 
It amounts to only 30°, and is to the southeast. This may 
be local. however. 

Next in order, going northwest, we have fine grained mI­
ca schists and micaceous slates, with some slaty hornblende 
schists. These rocks are succeeded by a wide belt of the 
hydromica schists before described. All of these last men­
tioned rocks belong together, and are intimately connected by 
gradual passages into one another. This is apparently a 
repetition of the band described as existing southeast ofJ ack­
sonville. Next comes another wide band of the fine mica 
schists and micaceous slates. This seems to be a repetition 
of that just mentioned. The strike is N. 45° E., and the dip 
50° to the S. E. This rock contains a great deal of quartz, 
occuring aS'it does in the hydromica schists. Some of it looks 
as if it were auriferous, as it is much stained with limonite, 
contains pyrite, and is cellular. This belt is over one mile 
wide. The bluish gray hydromica schists come flgain on 
the northwest side of this belt and expose a wide band. 

This brings us to Little river, beyond which the mica 
schist comes in again. All of this mica schist from J ackson­
ville to this point is very fine grained, and it is only a more 
crystaline member of the same group with the hydromica 
schist which usually shows no crystaline grain. In the last 
mentioned mica schist, however. the crystalization is some­
times more distinct, and in places rounded, imperfectly 
formed granules of feldspar and quartz occur,forming bands 
of the rock called hy Prof. Wm.B. Rogers "Gneissoid sand­
stone." This is simply a variety of the mica schist in which 
the constituent particles are better individualized than in the 
normal fine grained ~ariety, and in which some feldspar ap­
pears. It is noteworthy that the quartz, which in the fine 

• grained variety, is diffused in the state of a fine flour, now is 
often aggregated into 'amygdaloidal granules. The feld­
spar takes this form also, and in weathered specimens the 
rock would be taken to be a conglomerate. The strata in 
this portion of the plateau are much like those around 
Charlottesville. The dip here is 45° to the S. E., and the 
strike 45° E, of N. 

After passing over this belt, the hydromica schist again 
appears on the northwest side in a wide band. Here also a 
great deal of quartz occurs in the usual forms. This band 
forms the broad-toped water shed that bounds the valley 
of Laurel creek on the southeast. On the northwestern and 
northern slopes of this water-shed, and in the valley of Laurel 
creek, the fine grained mica schists appear again, showing a 
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great deal of quartz. Gold has been found in the sand and 
gravel of this stream, and it no doubt comes from the quartz 
in this mica schist. 

We see then that from the southeast foot of the Blue 
Ridge, at Rock Castle creek, on the Maybury Gap road, 
with one possible exception, we have had for IS miles repe­
titions of the same kinds of rocks, viz: Fine grained mica 
schists and slates, associated with with hydromica schists, 
and carrying more or less of hornblendic rocks. The possi­
ble exception is the band of well crystalized mica schist and 
hornblende schists, occuring near Jacksonville, and occupy­
ing a somewhat central position in the plateau belt. This 
coaser mica schist is apparently much freer of quartz than 
that which is intimately associated with the hydromica 
schist. 

The mica schist in the valley of Laurel creek extends 
some distance up the southeast side of Laurel ridge. This 
is the ridge that bounds the valley of Brush creek on the 
southeast side and runs parallel with Pilot mountain. On 
the Christiansburg road, the upper part of this ridge is com­
posed of the lowest portion of the Primordial formation. 
It is a mere remnant of the Primordial left uneroded, and 
forms the most southeasterly extension of the Primordial 
that I saw in the plateau. It is a noteworthy fact, that the 
lower members of the Primordial always form those portions 
of that formation, that are found farthest within the Azoic 
area. They are usually more metamorphosed than the 
higher members. 

The rocks of-the Primordial in Laurel ridge are brownish 
conglomeratic sandstones, with numerous interbeded layers 
of fine grained gray, bluish or redish gray shales. Towards 
the upper part of the group, the shale makes up most of the 
mass. Numerous seams and pockets of quartz occur in the 
shales, which often contain pyrite. Perhaps these quartz 
veins are in part the source of the gold found in the surface 
material on and near this ridge The strike of the strata 'is 
N. 44° E., and the dip 4S? to the S. E. These stra~a extenrl 
some distance down the northwest face of the ndge, and 
are succeeded by the Azoic rocks that' carry the gold of 
Brush creek. 

The strata exposed along Brush creek are hydromica 
slates and schists of Huronian type, but they contain many 
bands of im perfectly crystalized gneiss, varying from a few 
feet in width to 100 feet or more. These strata have been 
partially described in my paper in Tlte Virginias for July, 
1882 on the "Brush Creek Gold Deposits," and I would re­
fer the reader to that paper. The strata composing the 
northwest foot of Laurel ridge with the valley of Brush 
creek, and extending about t of a mile fart~er northwest, are 
of the nature above mentioned. The gneISS bands, though 
least in amount, are of most importance, as they carry the 
quartz veins wit~ gold on Brush cre.ek, an~ t~e g.neiss itself 
sometimes contams free gold. ThIS gneISS IS Simply the 
product ofmore thorough metamorphism acting in certain 
bands of the hydromica schist, and in it the original hydrom­
ica base may often be seen mingled with the imperfectly . 
crystalized part.icles of quartz ~nd feI~spar, d~velop~d in the 
hydromica schist as the startmg pomt. -r:hls gneiss, I am 
convinced, is the source of most of the allUVIal gold of Brush 
creek, which came, I think, mainly,not from the quartz veins, 
but from diffusion in the gneiss itself. Particles of gold are 
sometimes visible in it, and the small bits of waxy looking 
quartz sometimes found sticking to the larger grains of al­
luvial gold. did not come from the quartz veins but from the 
gneiss.

The strata lying to the northwest of the group just de­
scribed are best exposed on the head-waters of the south 
fork of the Roanoke river, and on the Locust Grove road. 
This road passes about six miles to the northeast of the 10­

cality worked for gold at Walter's place, on Brush creek. 
I will give a brief account of the strata seen on this road. 

The Brush creek gold-bearing strata pass on the northwest 
into mica schist of fine grain, giving again the usual associ­
ation of this rock with the hydromica schist. This rock is 
very easy to break down and decay, and its friability, with 
the ease with which it is eroded, gives a precipitous charac­
ter to the hills and valleys formed out of it. The strike, like 
that of the system just described, is less to the east than that 
of the Primordial of Laurel ridge being N 35° E. The 
dip is higher than that of the Brush creek gold-bearing rocks, 
being 60° to the S. E., against 45° as found in them. The 
mica schist has a great deal of quartz occuring in the forms so 
common in other parts of the plateau in this kind of rock. 
In this vicinity the quartz veins are exceptionally heavy and 
numerous. No doubt some of these veins will prove metal­
iferous. On the tract of land owned by Mr. Kinnet, this mi­
ca schist is cut by a dike of eruptive rock about 4 feet wide 
at the point where it was seen. This is the only eruptive 
rock that I saw on the plateau. It attracted my attention in a 
special manner, for I have found that all the auriferous quartz 
veins in Virginia occur in the hydromica schist and fine 
grained mica schist, where these are occasionally penetrated 
by eruptive dikes. This is true of the eastern gold belt 
runing through Louisa Buckingham, and the other counties 
in its line of strike. It is true of Albemarle county, in 
the vicinity of Faber's mill, where gold is found. The out­
crop is by decomposition changed to serpentine. I believe 
that the presence-of this eruptive rock greatly increases the 
probability of finding the precious metals in this section. 

Although this mica schist is precisely like that seen in 
such abundance between Laurel ridge and Jacksonville, yet 
it contains an important band of granulite that I nowhere 
saw except here. Still it is quite possible that granulite may 
exist in the other mica schist bands and may not have been 
seen. The granulite is well exposed on the road, showing 
a thickness of about 300 feet. It graduates into the mica 
schist on each side. It is a rather fine grained, durable and 
handsome rock, composed of feldspar and quartz. Some of 
it would quarry well and make an excelent building slone. 

Nextto the mica schist belt on the Locust Grove road, 
comes a band more than a mile wide, of a coarse grained, 
well crystalized, porphyritic gneiss, that lies in heavy beds. 
It is composed almost wholly of feldspar and quartz, but 
contains some hornblende. It is the hornblendic gneiss of 
the Laurentian, and is the lowest rock of the Azoic strata. 
The dip is to the S. E., about 45°, and the strike is about 
45° E. of N. This rock occurs well ~xposed at Mr. Jack 
Light's place, on the Lick fork of Roanoke river, where my 
examinations on the Locust Grove rO'ld ended. It is in this 
rock that the deposit of Pyrrohotite with some little copper, 
occurs at Jack Light's place. My examination did not ex­
tend through the Laurentian belt, and I did not in this direc­
tion go as far as Pilot mountain. I, however, made exami­
nations from the Brush Creek valley over Pilot mountain on 
the Christiansburg road, and the results there supplement 
those obtained in the route first described. The mica schist 
on the Christianburg road is not so conspicuously displayed 
as on the Locust Grove road, and the strata here seem to 
be more largely represented by hydromica schist. The 
Laurentian gneiss seems to be mostly buried under the mica 
schist and hydromica schist. The last of the Azoic strata, 
seen in approaching Pilot mountain by the route now de­
scribed, are hydromica schist with some chlorite schist inter­
stratified with bands of the rough gneiss like those carrying 
gold at Walter's place. Some bands of hornblendic mica 
schist are also found. The strike is 35° E. of N. To the:5e 
strata succeed the Primordial beds that here compose the 
whole of Pilot mount~in. Both the Azoic and Primordial 
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dip S. E., but the dip of the Primordial 1S steeper and the 
strike is 60° E. of N. 

Pilot mountain here and everywhere where I examined it 
is composed of the lower members of the Primordial, dis­
posed in a closed synclinal, overturned to the northwest. 
The mountain seems to be held up, so to speak,by the mass­
ive layers of the lower quartzite, that composing the Bal­
cony rock at the passage of James river through the Blue 
Ridge. The various members of the Primordial that may 
be distinguished in the Blue Ridge north of James river 
may be recognized here also. We ha ve a lower conglome­
ratic group followed by bluish and grayish shales, then a 
massive quartzite, then redish grits and shales, &c., &c. 

The lower quartzite is very thick here and very siliceous. 
It is at least 250 feet thick. This rock is in places very 
much crushed and consolidated by infiltrated veins of silica. 
It forms the highest points of the mountain as at Fisher 
View, near Alleghany Springs. The Potsdam sandstone 
member, more properly called quartzite, runs along the north­
west foot of Pilot mountain, and is succeeJed by the Silurian 
limestone. 

In considering the relative position of the various rocks 
composing the Azoic, it is impossible to speak with positive­
ness in most cases. My opinion, however, is that the gneiss 
with hornblende, seen at Jack Light's place is Laurentian. 
Them:ca schists and their associated hydromicaschists,I think 
without doubt. overlie this gneiss for they usually bury the 
hornblendic gneiss out of sight. The hydro mica schists seem 
to be a higher member ofthe same great group with the mica 
schists, and with the mica schists must be placed the horn­
blende schists also. All, except the hornblendic gneiss,seem 
to be Huronian. There is no question of the possible for­
mation of these strata by metamorphic action out of Primor­
dial beds. All indications point to the entire independence 
of the two groups. 

After this imperfect account of the general geology of the 
plateau. I will give a brief description of some mineral de­
posits examined. 

Brush Creek Gold Deposits. 

I have, in the paper before mentioned, given an account 
of these deposits that will give a fair idea of their nature and 
will not repeat it here. I wish to call attention to the gneiss 
that contains the auriferous quartz, and which itself carries 
some gold. As it seems to me this rock is worthy of careful 
examination, for it will probably prove, in some portions, 
much richer than the quartz veins that it carries, or than 
any test yet made of it indicates. I t is a mistake to look 
solelv to the quartz veins. In addition to the fact that the 
quartz particles, so netimes found a ttached to the larger 
granules of the alluvial gold,are of the waxy looking quartz 
of the gn;iss, and not of the veins, many facts might be 
mentioned that point to this rock as the source of most of 
the wash gold. 

The men in taking up earth from the bed of the little run 
on Walter's place, in the early washings, noticed that the 
yield was much richer onone ofthe gneiss ledges. They state 
that the dry digings on the hillside, yield much more richly 
over certain of the gneiss bands. Owing to the very imper­
fect developments that had been made at the time of my 
visit, and the insufficient means at my disposal, I could not 
make the examination of the surface of these ledges that I 
would have liked to make. I noticed, however, that the 
richest earth taken out came from the surface of the 
gneiss, and that most of this earth and gravel was r.omposed 
of the partially decomp?sedgneis~. One .band of this gneiss, 
that affording the openmgs mentlOned m my paper, when 
crushed and washed, shows gold. Sometimes many grains 
may be found for a distance in width, in some places, of over 

20 'feet, and that, too, where no distinct quartz vein exists. 
I have one specimen of this gneiss that shows several points 
of gold, and I was told that a good many such might be 
found. The fact that gold occurs in such a large body of 
this rock, would of itself make it desirable that it should be 
carefully examined and tested at many points. The indica­
tions are that rich pockets might be found. At the time of 
my visit, June, 1882, very slight examination had been made 
of this rock. The tests made of its gold content, in the 
laboratory of the University of Va., are not to be taken as 
fairly indicating the possible value of this rock. For these 
tests and results, see my paper above mentioned. 

The quartz veins and pockets, both of Walter's place and 
its immediate surroundings, as well as of the mica schist 
and hydromica schist region, for a large area of country 
around, merit a careful examination. I do not consider that, 
as yet. they have been sufficiently tested to pronounce' a de­
cided opinion on their value. The results given in my pa­
per, as obtained by Mr. Page and others, indicate that the 
gold is irregularly distributed. I do not think that the spec­
imens of auriferous quartz obtained by me from Walter's 
place, and tested at the University, for the reasons given in 
my paper, should be considered as fairly showing the gold 
content of that vein. Many of the quartz deposits and 
veins of that region show all the outward indications of be­
ing auriferous. They contain much diffused pyrite, and are 
often honey-combed. and contain much oxide of iron. They 
occur, too, in rocks that are often elsewhere auriferous,while 
there is at least one well defined dike of eruptive rock in 
that section. These pyritous quartz veins are too numerous 
to mention in detail. In addition to those described in my 
formerly published paper, I would call attention to one 
found by Mr. Walter in his bottom land, near Brush creek. 
This is a very strong vein, 3 or 4 feet wide, and highly 
charged with pyrite. No test has been made of it, but it 
louks very much like an auriferous vein. The bottom lands 
along Brush creek all, so far as examined. show gold. Capt. 
Hart made a large number of test holes over a very consid­
erable area, and anumber of points of gold were found in 
every pan of earth. The richness was amply sufficient, as it 
was reported. to justify working the earth on a large scale. 
I do nut know why he did not attempt to carry out his plan 
of working this earth in large amounts, but I think that the 
reason given was that the amount of earth was not sufficient. 
I should think, however, that this is a mistake, for the 
amount of alluvial earth that might be obtained on this 
creek, is v'ery great, and it will probably yield gold to its 
mouth. 

The other streams flowing out of this mica schist and hy­
dromica schist region, and falling into Little river, probably 
contain gold in their alluvial bottoms. It has been found on 
Laurel creek. There are several other creeks that flow 
p.uallel with Brush and Laurel creeks, but nearer to Jack­
sonville. . These, from the drift quartz carried in them, de­
serve exploration. Little river itself, the recipient of all 
these streams, ought in its alluvial bottoms to give paying 
deposits. I fear, however, that this stream is too much of a 
mountain torrent in its nature, to have formed any important 
alluvial grounds. At least it had not formed any where I 
saw it. 

The washings first made on the small stream on Walter's 
place, show a remarkable quantity of gold, when we consider 
the small amount of water action that was concerned in 
bringing together this gold, and the small area of ground 
that was worked over to furnish it. The stream is insignifi­
cant, and goes nearly dry in summer. An area of only a 
few hundred acres is all that could possibly, with the pres­
ent topography. send its gold into the alluvial matter along 
this stream. Still, with the extremely rude methods of 
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washing, and with the use of no quicksilver, as near as I can 
decide, 12,000 pennyweights would be a small estimate for 
the amount of gold obtained from about 2 acres of alluvial 
bottom. On this the pay dirt would not average over 6 inches 
in thickness. Now these facts indicate, I think, the existence 
of rich pockets not yet found. Another indication that the 
present source of most of the alluvial gold has not been 
found, is the much larger size, and the shape of the grains of 
the alluvial gold. These are r~)Unded, but not by water ac­
tion, while the gold in the gneiss and quartz, is in the form 
of scales and grains, much thiner and smaller than the shot­
like ones of the alluvial earth. Again, the dirt in the dry 
digings on the hill-side at Walter's place, could only have 
been collected from a much smaller area than that yielding 
the earth on the stream. These dry digings, in some of the 
pits opened on the surface of. the gneiss ledge?, y~eld a pen­
nyweight to the pan, and a YIeld of 10-12 grams IS not un­
common in the best holes. 

Several localities in the Brush Creek region were report· 
ed to me as yielding gold by washing. Some of these were 
mentioned in my paper in The Virginias. It is not neces­
sary to specify them here. They may be found all the way 
to the head of Little river. Most of them were considered 
to be not paying in the amount of gold. I allude to them 
here simply to call attention t.o the fact, that. it is not safe to 
judge of the amount <?f gold I~ such deposIts, by t.he fact 
that the discoverers dId not thmk them worth workmg. If 
I may judge by the few persons who were still washing gold 
at Walter's place, at the time of my visit, they are rather 
exacting in their estimates of the amount of gold that they 
would deem sufficient to pay. Those working at Walter's 
place, did not seem to think that 3 grains to the pan would 
pay. Indeed, they seemed not satisfied with less than 5 or 
6 grains. 

Major Guerrant's Arsenical Iron. 
Among the mineral deposits of th~s Brush Cre~k region 

that -deserve attention, I would mentIon the deposIt of arsen­
ical irop, Arsenopyrite, found on Maj. William Guerrant's 
land, and described in my paper on Brush creek. The large 
amount of this ore, its favorable situation for working, and 
the handsome yield of silver that it shows. viz., 34 ounces to 
the ton, all would seem to render it a deposit well worth 
utilization. As it occurs in the form of a replacement of the 
country rock producing a stratum of ore, it dips and strikes 
with the country rock, and, as it would seem, n~ay be fou~d 
in any amount desired. the s~eet of o~e averagmg 4 feet ~n 
thickness. Only one very. slIght ?penmg ~as b~en made, m 
it. From the frequency WIth whIch arsemcal Iron carnes 
gold, and from the occurence of gold/orming: an. all.oy with 
silver in this region, I feel sure that thIS deposIt WIll, m some 
places at least, carry gold with its silver content. The analy­
ses made of the ore from this opening do not show gold. I 
would suggest that this deposit be. traced. out 3ln~ examined 
at other points. The ore occurs m gneISS SImIlar ~o that 
carrying gold on Brush creek, near by, but the depOSIt has a 
caping, about 6 inches thick, of hydromica slate. 

Galena qf Pilot Knob. 

Pilot knob, or Abner's knob as it is sometimes called, is 
situated about 8 miles to the southwest of where the Chris­
tiansburg road crosses Pilot mO':lntain. I was it;~uced t? visit 
and examine this knob, by heanng that promlsmg .vems of 
galena had been found in it, and had been worked to some 
extent. The knob is situated on the northwest side of Pilot 
mountain and near to it. It is composed mainly of the 
magnesia~ limestone of the Lower Silurian. T~e horizon 
is the same as that yielding the galena found m vyythe 
county. The mineral is found high up on the knob m the 
limestone. I found that the deposit had been worked by a 

shaft about 60 feet deep. The limestone strikes 63° E. of 
N , and dips 70° to the N. N. W. No distinct vein is found, 
but the mineral occurs here, as it does everywhere else where 
I have seen it in this limestone, impregnating the rock with 
small specks and lumps, or else filling the small partings and 
joints of the limestone. The associated minerals are here 
the ones usually found in this limestone, viz: galena, zinc­
blende, and yellow copper. The two latter occur in minute 
amounts. The band of limestone through which the galena 
is found occuring in this way. is about 12 feet wide, but it is 
sparsely found over this width. Judging from the material 
taken out, the whole amount of galena is not large, and it 
would not seem to pay for working. 

Galena on Brush Creek. 
At various localities in the hydromica schist and mica 

schists along Brush creek, extending from Slusher's farm 
near the land of Walter, to the mouth of the creek, pieces 
of float quartz may be picked up that contain a small 
amount of galena, but, so far as I have seen, they are not of 
a character to indicate the existence of workable deposits. 
The fragments are found. it is true, over a pretty well de­
fined belt, and it is possible that a distinct vein of quartz 
with galena may occur. I did not see any traces of it. Float 
quartz with a little galena is found at the mouth of Brush 
creek, on the land of Mr. Graham. Some little yellow cop­
per occurs with this galena. Though small in amount. this 
galena looks more promising than any that I saw in this re­
gion. ­

The usual Indian, or old hunter tradition, concerning the 
melting of lead for bullets out of ore obtained from some 
spot not now exactly located, may be found applying to nu­
merous portions of the plateau, and among others. the 
mouth of Brush creek is named. I could find no justifica­
tion for it unless it be the occurence of the float quartz 
above mentioned. 

The farm of Luster McAlexander, 2 miles south of the 
mouth of Brush' creek, was mentioned to me as yielding 
both gold and galena. This place is situated in the mica 
schist belt that lies just southeast of Laurel ridge. The ga­
lena was said to occur in a quartz vein, and the gold in al· 
luvial matter on the streams. On visiting the place I could 
find no galena, but saw an abundance of quartz, some of it 
in thick veins, appearing to be true fissure veins. Some of 
these look like auriferous veins, but they showed no visible 
gold. I have no reason to doubt that wash gold was found 
on this place, as my informant was reliable. One of these 
veins had been opened a long time ago for galena, an open 
pit being sunk upon it. The dump, however. shows no 
metalic minerals. I think the place deserves farther exami­
nation. 

Pyrrhotite Deposit of John Light. 
This deposit was sufficiently described in The Virgin-ias 

for October, 1882. I refer to it here mainly to correct a mis­
print concerning thede-posit situated nearer to Shawsville, and 
from which hand specimens were obtained and shown to me 
by Mr. Light. By a typographical error' I am made to say 
that these specimens were mixed with rock. The statement 
should be, not mixed with rock. I feel confident that excel­
ent pyrite may be obtained in this vicinity. The specimens 
from the locality above alluded to were pure, solid pyrite, 
decidedly the best that I saw in the plateau, and not inferior 
to the best of the Louisa county pyrite. This region certain­
ly deserves the attention of persons in search of pyrite for 
the manufacture of sulphuric acid 

Galena near Alleghany Springs. 
At several points to the northeast of Pilot knob. galena 

and zinc blende occur in the magnesian limestone of the 
Lower Silurian l and on the same horizon with that of Pilot 
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knob. I was shown handsbme pieces of the zinc ore which 
were obtained from a localtty whose exact position was not 
learned, on the upper waters of the South Fork of the Roa­
hoke. 

Some years ago I visited and examined an interesting de­
posit in this limestone, situated about 2t miles south of Alle­
ghany Springs, where limestone over a pretty definite band 
for the width of several feet, is impregnated with zinc blende 
and galena in amounts that appear to justify the working of 
the deposit. Much of the blende has a beautiful, light wax 
yellow color, and in this the amount of iron seems to be un­
usualJ y small. A very considerable amount of this and of 
galena is present. After leaving the spot, I was informed 
that I did not see the best deposit. There is no vein, . but 
the ore occurs in lumps and particles scattered through the 
solid limestone, or is found in the joints and crevices of the 
rock. This galena is said to contain 16 ounces of silver per 
ton This deposit seems well worthy of development. 

The Poor mountains near by are said to contain copper, 
and I was shown a piece of pure Chalcocite or copper glance, 
an inch in diameter, that the person possessing it said he 
picked up in these mountains. 

Quartz Veins on Black Run. 
Black run is a creek that empties into Little river between 

Laurel ridge and Jacksonville. On this creek, near Mr. 
Harman's farm, there are several quartz veins that deserve 
attention, and one that is quite promising for metaliferous 
contents. These veins occur in the fine grained mica schist. 
The most promising vein is exposed on the creek. It is a 
quartz vein 3 to 4 feet wide, and looks much like auriferous 
quartz. It shows a good deal of pyrrhotite and a little ga­
lena. A considerable amount of pearl spar occurs in the 
quartz. The presence of this pearl spar, I think, is a good 
indication. A very little molybdenite is found in this vein. 
It deserves a more thorough examination than I could give 
it. 

Mag1letite near Jacksonville: 
On the Wood Gap road, 2 miles S. E. of Jacksonville, a 

deposit of magnetic iron ore shows on the surface a thick­
ness of 2 feet. The ore is solid and free of rock. Some at­
tempt was made a number of years ago to develop it by an 
open cut. It was said, however, to p~nc~ out. at the depth 
of IS feet, and was abandoned. I thmk It desirable to make 
a more thorough examination of this deposit before giving it 
up, as it may well be that the ore w~s pinched out for a 
short distance only, as often happens In the case of the ma~­
netite found in these rocks. It is found on the land of Mr. 
A. Hogan. 

Williams' Mineral Veins. 
On Pine creek. 3 miles N. E. of Jacksonville, several dis­

tinct quartz veins occur.o.n the land of .Mr .. Powhatan Will­
iams. The most prOlntSmg of these IS situated near the 
mill. It has been opened by a cut about thirty feet deep. 
The vein is a true fissure vein, and shows a well defined selv· 
age parting between the vein stuff and wall rock. The 
quartz is very cellular an~ p.or~us, having a large amount of 
limonite in the pores. ThIS mdlcates that alar..:e amount of 
sulphurets has ~een removed by oxidation.. ~ good deal of 
pyrite is shown m the quartz. Some malachite In crystals and 
films occur, and some specks of galena may be seen. The 
vein dips about 80° to the E. N. E., and strikes· about 30° 
W. of N. It occurs in the mica schist belt before described 
as passing just southeast o~ J~ck~onville. We may call .th~ 
deposit for the sake of dlstmctlOn, th~ "Powhatan veIn. 
The vein stuff taken out was analyzed In the laboratory at 
the University of Virginia for gold and silver. The best 
looking specimens showed 4.3 ounces of silver per ton but 
no gold. 

I think that this vein deserves to be examined more thor­
oughly at this point. and that it should be traced in strike 
so that other portions of it maybe opened. Fissure veins 
as distinctly formed as this, are rare in these mica schists, 
and as many metalic minerals, such as gold, silver, galena, 
and yellow copper, exist at many points scattered in small 
amounts in this rock, a fissure vein will offer the best chance 
for finding them concentrated. 

About ~ mile to the northeast of this opening, and on the 
same farm, a band of cellular quartz occurs interstratified 
with hornblendic mica schist. It from this cause dips and 
strikes with the country rock. The dip is 60° to the E. S. 
E., and the strike 55° E. of N. At the time of my visit it 
was opened at but one place by a pit only a few feet deep. 
The quartz is quite cellular, and shows a large amount of 
limonite from decomposed sulphurets. It contains a compar­
atively large amount of pyrite, a little yellow copper and 
malachite, with a few specks of galena. We may, for dis­
tinction, call this the "Williams vein." The material taken out 
was examined for gold and silver at the University of Vir­
ginia. It showed no gold and 2.6 ounces of silver. This 
mineral band may be seen on its strike for some distance on 
the surface. I was informed that attention was called to it 
by the fact, that lumps of quartz picked up on the outcrop, 
when broken open showed sometimes particles of pure yel­
low copper as large as a hen's egg. This band may some­
where on the strike yield workable copper 

TOllcray Copper Aline. 
The Toncray copper mine is situated in Floyd county, 8 

miles S. S. E. of Jacksonville on the northwest side of the 
Blue Ridge, and close to that mountain range. The deposit 
is contained in mica schist. The mode of occurence and 
other points concerning this mine, were given in the number 
of TIle Virgillias for October, 1882. I will add here a few 
statements to the account there given. 

I could not examine the interior of the mass of sulphur­
ets, as the workings were not accessible. The vein was open­
ed in search of the black oxide of copper, a large amount of 
which was found. Two tunnels were made, but the lower 
one seems to have missed the deposit, not being carried far 
enough. I could judge of the character of the ore only 
from what' I saw on the dump, taken out of the upper 
tunnel. This ore has lain in the air for more than IS years. 
Most of it is a very solid pyrrhotite, quite free from rock. 
Scattered through the masses of pyrrhotite, occur particles 
of -the yellow sulphuret of copper. I should estimate that 
a large amount of the phyrrhotite would yield several per 
cent of the copper ore. This seemed to be pretty uniformly 
diffused in a good deal of the are. The percentage of cop­
per here, so far as I could see and judge from the dumps, is' 
larger than at any of the other so-called copper lodes in the 
plateau. The copper ore certainly seems to be more gener­
ally diffused through the mass of the sulphurets here than 
it is elsewhere. It is quite probable that fresh sulphurets 
frolll this deposit, would show a larger amount of copper 
than that seen by me. Dr. Stigleman, of Jacksonville, who 
saw this deposit when it was being worked for copper, has a 
high opinion of its value. He states that in the walls of the 
upper tunnel, where it was driven into the deposit, a band of 
yellow sulphuret of copper could be seen 6 to 8 inches wide. 

Shelor Furnace. 
This was a small charcoal furnace, erected near the Ton­

cray deposit to utilize the iron ore formed by the oxidation 
of the outcrop of the sulphurets. This furnace was erected 
about the begining of this century. The iro}1 made was cel­
ebrated for the strength of the castings formed from it It 
is said, however, that it would not "weld," and this charac­
ter was attributed to the presence of a considerable amount 
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of copper in the ore. I canrtot think that this was the cause, 
as the limonite did not show any signs of the presence of 
copper such as would be visible, if any notable amount of 
that metal were present. There is an immense amount of 
limonite still to be found here. Large quantities of this ore 
occur also at the Fisher mine This last Was described suf­
ficiently in my paper in The Vz'rgz'nz'as for October, 1882. 
This mine is distant about 2 miles southeast of Toncray. 
Huge masses of compact pure ore lie on the outcrop of the 
mingled magnetite and sulphurets found at' the Fisher de­
posit. On the outcrop, this ore seems to be excelent, and 
any desired amount can be found. As a distinct ledge of 
magnetite, from 2 to 3 feet thick. occurs with the sulphurets 
here, this ore on the outcrop, where it is free from the sul­
phurets, must add greatly to the value of the deposit. I 
consider that this deposit is worthy of the attention of iron 
men. If the railroad now being pushed by Mr. Sutherlin 
from Patrick county towards the Blue Ridge, is ever carried 
into the plateau, it would open up this region, and render 
available these large deposits of limonite 

At two other localities a few miles to the northeast of the 
Fisher mine, and apparently on the outcrop of the same 
mineral belt, large amounts of limonite were reported as ex­
isting here. These localities are the "Bear bed," and Rocky 
knob. Several furnaces could be supplied by these ores. 
The sulphurets might be utilized for making sulphuric acid, 
and the residue, even though poor in copper, might in many 
cases have the copper extracted with profit. 

Carroll County. 

The description of the rocks of Floyd, given above, ap· 
plies in the main to those of Carroll. The different bands, 
as they pass southwest into Carroll, as was before stated, 
appear to become more metamorphosed, and the crystaline 
particles to be larger and more distinctly developed. There 
is also more hornblende, and a larger proportion of true 
hornblende schist is found in this county. The' amount of 
sulphurets in Carroll is much greater than in Floyd, and they 
occur in more connected and well defined bands. There is 
also an immense amount of quartz in veins and massive 
pockets, much of which is highly charged with pyrite, and 
some of it presents all the outward characteristics of aurif­
erotlS quartz. Gold was reported as found at several local­
ities, but I did not have an opportunity to verify the truth of 
the statements. I think that this county would be an at­
tractive field for an explorer \\' ho could devote some time to 
careful search. The county in its minerals, outside of the 
large so-called copper lodes, is but little known. I know of 
no region that looks more promising for the possible dis­
covery of valuable metalic minerals, than some parts of this 
county. 

On leaving the Toncray, my route was across the Blue 
Ridge to the turnpike leading from Patrick C. H. to Hills­
ville, the county seat of Carroll. The pike was reached at 
the "Meadows of Dan" in the northwestern edge of Patrick 
county. Thence, this road was followed to Hillsville, or 
Carroll C. H. Examinations ,vere made around Hillsville, 
and were extended southwest as f:u as Chestnut creek near 
its entrance into New river. From Hillsville I returned bv 
the Carroll pike to Jacksonville, I will take up the descrip­
tion of the mineral deposits in the order in whieh they were 
seen along this route. 

Before begining this notice of the minerals, I will give in 
this place, the heights of several points in, or near the pla­
teau. These elevations cannot be taken as anything more 
than approximations, I think they give the relative eleva­
tions quite nearly, I will begin with the eastern foot of the 
Blue Ridge, where it was first struck on the road from Rocky 
Mount. 

Heights z'n the .Flo..yd Plateau above Tz'de. 
Eastern foot of the Blue Ridge at Mr. Saunders' . 1150 ft. 
Top of Dug Spur gap ..•...•.•. · 2385 " 
Floyd C. H., Dr. Stigleman's office. • • • · 2415 " 
Top of Laurel Ridge, Chr~stiansburg road. · 2595 " 
Brush creek at Major Guerrant's. . . . . . · 2235 " 
Top of Pilot mountain, Christiansburg road . • • 2535 '~ 
Elliott creek, on road to Mt. Auburn. • - 2035 " 
Top of Blue Ridge, near Fisher mine ... . - 3455 " 
Carroll Court House ........ . · 2575 " 
Elliott creek, at the point above mentioned, is the north­

western foot of Pilot mountain. 
(To be continued.) 

Coal and Coke Traffic of Ches. & Ohio Ry., Oct., I883_ 

General Manager C. W. Smith sends The Virgz'nias the 
data for the following statement of the total output and dis­
tribution of coal and coke received from mines on line of C. 
& O. Ry., (including fuel on Lexington division) during 
Oct., 1883, and October, 1882, in tons of 2,000 Ibs., compiled 
by fuel agent, C. M. Gibson: 

Kind. --- ­ 1883, 1882. Increase. Decrease. 

Cannel. ............... log 3,356 3,247 
Gas ................... 30,129 29,317 812 
Splint and block •.••• " 10,415 8,310 2,103 
New River, &c ....... 30,385 33,917 3,53? 
Coke .................. 9,023 8,463 560 

Totals ............ 80,061 83,363 3,477 6,779 

This shows a net decrease of 3,302 tons, or about 4 per 
cent, in Oct., 1883, over same month of 1882. The total 
movement for Sept., 1883, (See page 154) was 70,161 tons; 
so the October movenient of 1883, was very nearly 10,000 
tons more than that of Sept., or the handsome gain of 
over 14 per cent. 
. The distribution of the above was as follows; 

1883. 1882. 

I. To Ches. & Ohio Co. for its own use ••• ,........ 18,534 16,772 

2. To Huntington, for West via Ohio river.......... 8c6 

3. On Elizabethtown, Lexmgton & Big Sandy RR... 6,IIO 4,585 
4. On Che5. & Ohio Ry., excepting Richmond.... 17,853 15,03J 
5 To Rich!llond & Alleghany RR. at Clifton Forge. 1,4(07 777 
6. To Valley RR. ofB~ltimore & Ohio at St~unton. 25 
7. To Shen~ndoah Valley RR. at Waynesboro..... 75 3,148 

8. To Va. Midland Ry. lAt Charlotte~vil1e ....... 7,757 6,890 

f At Gordonsville ........ .. 


9. To Richmond,Fredericksb'g & Potomac RR June. 729 '645 
10. To Rich n'lnd for consumption including tug-s, &c 10,926 9,367 
1I. To James River wharves forshipment ......... :.. 10,598 

J2 To Newport News l Consump'n includ'g tugs &c, 639 139 
f For shipment.... •••• ••••• •• 16,029 14,580 

Totals... .... ... ... ..... 20,061 23,363 

Considering the depressed condition of manufactunng in­
dustries, the above 'distribution makes a very fair showing, 
since gains appear to most points. 

The following table presents the progressive traffic from 
January 1 to Oct. 31, inclusive, for 1883 and 1882: 

Kind. 1883. 18?2. Increase. Decrease. 

Cannel ............. .... 20,623 26,34 1 5,718 

Gas ..................... 303,289 281,049 22240 


Splint and block ......... 85,c85 106,565 20,480 

New River, &c .... ..... 331,390 300,231 31,159 

Coke .......... ......... 86,857 76,135 10,722 


Totals ............ 8.8,244 790 ,321 64,121 26198 


The net gains of the 10 months' traffic of 1883, over the 
same time of 1882, were 37,923 t')I1S, or nearly 5 per cent; 
this was shared in by gas and New River coals and coke. 
The splint and block coals of the Kanawha region are now, 
as a rule, sent westward by water. 
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The Smoking Nuisance.-In nothing is the decay of, 

good manners more apparent than in the conduct of tobacco 
smokers. With one consent, from the gamin to those who i,n 
other respects are gentlemen, all smokers, from what we see 
of them, everywhere, at this time, appear to have settled it 
in their befoged opinions that non-smokers have no rights, 
at any place, that they are obliged to respect. A few days 
ago we even saw a middle aged woman insist upon smoking 
in a ladies' car. 

In evidence of this general demoralization in right doing, 
we would call the attention to the following extracts from 
the journals of the day. 
"David Dudley Field contributes to a recent number of the 

Continent a stinging censure of the manners of persons who 
smoke in public places. The censure is thrown away. No 
thorough gentleman smokes in the presence of other people 
unless he be in company made up of smokers, and to 
appeal, however well, to the gentlemanliness of men who are 
less than gentlemen is a waste of eloquence. The only way 
of relief is a sturdy uprising of the ladies and gentlemen 
against the aggressions of under-bred people."-Syracuse 
Standard. 

Commenting on the above paragraph the Evening Post 
says: "Vet there are many men who are unconsciously de­
ficient in that regard for the rights and sensibilities of others, 
which is the vital characteristic of the true gentleman, and 
who will hold a lighted and smoking cigar in their hands. in 
crowded elevators, or in cars or stages, to the disgust not 
only of all non-smokers within short range, but of the more 
refined classes of smokers. The selfishness of smokers is 
becoming more common in its manifestations and leads to 
violations of private rights and public proprieties that would 
not have been commited a few years ago by American gen­
tlemen of culture and refinement." 

"Wanted-something with which decent people can protect 
themselves from the indecent people who use tobacco. If 
some person of kindness and genius will invent something 
which 'will do it, and which will sell for $1 up to $10, he can 
make a fortune out of it. For the time has arrived in the 
history of the world when the long-suffering victims of the 
ill-manners and depraved habits of tobacco users are going 
to draw the line and do something about it. Tobacco has 
always been bad enough, ever since the devil invented it. 
But at first those who used it had some little regard for the 
feelings and rights of those to whom it was offensive. Twen­
ty years ago no gentleman would smoke in the company 
even of other men, without asking if doing so would be un­
pleasant to those who did not smoke, too; and there were 
before that time a few men who used it who were so decent 
that they would go off alone to indulge in the vice, just as 
thev go with proper modesty to perform their toilets, and to 
other private practices best done in private. But those peo­
ple a~e all dead now, and have left no descendants behind 
them-at least none who smoke. For nobody that we know 
of has seen any smoker polite enough to do this for twenty 
years. \Ve are sorry they are all dead, we wish they might 
have lived always 

But the invention we want is something the size and shape 
of a cigar which can be lighted and set to going on the in­
stant, whenever it is needed as a defense against tobacco­
smokers. It should be loaded for the smokers who come up 
to you and blow their breath loaded with tobacco, catarrh, 
&c., directly in your face. and should be loaded with some­
thinO' that is just as offensive in odor to smokers as tobacco 
is t~' people who do not smo~e. It s~ould work with a 
spring. so that the smoke leavmg the foul odor could be 

, shot directly into the eyes, mouth and nose of ths tobacco­
smoker, just as he blows his breath and smoke in the face of 

his victim. We do not know what the odor should be; per­
haps it should be of several kinds, if several kinds that are 
offensive can be found, and as offensive as the tobacco odor 
is if possible. It would be impossible to find a meaner odor. 
Perhaps experiment would show that there are one or two 
odors that are just as offensive to the main body of smokers 
as tobacco smoke is to those people who do not smoke. If 
so one or two would be enough "-Iowa State Register. 

Oct., I883, Coal Production of West Virginia.-In 
the Wheeling Intelligencer of Nov. 23, we find the following 
results of a laudable effort on the part of that enterprising 
journal to secure reliable information concerning the monthly 
output ofcoalfrom W.Va. mines.-Wewish itsuccess,but are 
by no means hopeful. Our coal operators are about the clev­
erest set of men we know of, but they cannot be classed as 
co-operators. . 

In the latter part of the month of October we forwarded 
to those operators in West Virginia engaged in mining coal 
for shipment, a request for information concerning the work 
of their several mines for the month. They were asked to 
state the number of men employed during the month, price 
paid for mining. output, shipments, improvements made or 
in contemplation, what, if anything. had been done under the 
mine inspection :lct, and such other matters as might be of 
interest to the trade and the public. • 

It was hoped that the result of these inquiries might be 
made public soon after the close of the month. Some of the 
operators responded but omited to sign their names to the 
printed form. so that their responses are not 'available. Oth­
ers have not responded. The exhibit therefore is incomplete 
and falls far short of showing the magnitude of the month's 
operations of this growing West Virginia industry. The ef­
fort wiil be repeated this month, in the hope that the opera­
tors will co-operate to make this a permanent and valuable 
feature of the Intelligencer. 

The Iianawha Region. 
Carkin mine during the month of October had an output 

of 2.000 bushels; employed an average number of 46 men, 
and paid two cents per bushel for mining. There were no 
shipments. Nothing has been done under .Mine inspection 
act. 

Winifrede had an output of 231),465 bushels; shipecl 
37.3.271) bl~shels; worke~ 254 men, and is completing 25 
mmes. Mmes have been mspected and pronounced entirely 
~atisfilctory. , 

The Coal Valley Coal Co .. had an output of 2.308 tons; 
shiped 5,308 tons; employed 45 men, and paid 62 cents 
per ton. ' 
~nion Coal Co., Coal Valley, had an output of 2,350ton5; 

shlped the same amount; worked an average number of 
50 men; paid 62 cents per ton, and is completing its river 
tipple. The mines have been surveyed under the Mine in­
spection act. 

The Fayette Coal and Coke Co., Stone Cliff, had a daily' 
output during the month of 220 tonS-TOO tons coked 120 
shiped and used by the C. & 0 engines; worked 185 ~en ; 
and paid 50 cents per ton. Facilities for increasing ship­
ments are being- made. The prospecting and surveying of 
a very large tract of cpalland owned by T. V. McKell of 
Chillicothe, O.,is being pushed by Mr. N. M. Jenkin, wh~ re­
ports fifty openings over about twenty-five miles ofoutcrop on 
the Sewell vein showing an average of five feet nine inches 
in thickness. 

Ohio River Region. 
The Hartford City Coal and Salt Co., employed 165 men; 

had an output of 60,000 bushels of coal used in making salt; 
produced 50,0::>0 bushels ofsalt; 10,50:) salt barrels; 400,000 
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staves and heading; and used 35,000 feet of lumber. Noth­
ing has been done under the Mine inspection act. 

Fairmont Region B. & O. RR. 
The Consolidated Gas Coal Co., of Fairmont employed 

56 men, had an output of 3,CX>O tons, and paid 50 cents per 
ton. The company is sinking a slope at Barnesville 1,450 
feet from the shaft, to be used for ventilation ond other pur­
poses.

The Palatine mines had an output of 3,325 tons, worked 
42 men, shiped l,cx>o tons, and paid 36 cents per ton. A 
survey of the mine has been made. 

Elk-garden Region. 
The Elk-garden mines, in the Elk-Garden region, on the 

'line of the W.Va., C. & P.Ry., had an output of 30,116 tons, 
and shiped the same amount; worked 300 men, and paid 50 
cents per ton. New mine houses are being built. Mines 
have been surveved under Inspection act. New mines are 
to be opened and saw-mills built in the spring. 

Coal mining on the Great Kanawha river during 
the past two years has shown great and ~t~ady develop.ment. 
The forthcoming annual report of the Cluef of U.S. Engmeers 
will contain some very interesting facts and figures concern­
ing the coal shipments from t.he Kanawha valley, it.1 their· 
relation to the Government Improvements now gomg on 
along that river.. . 

During the year .endmg J un~ 30, 1881, the shIpments were; 
by rail, 6,631,660 bushels; by rIver, 9,628,696; total 16,260,356 
bushels. 

The following table shows, by mines, the shipments for 
the year ending May 31, 1883. It is from the forthcoming 
report above mentioned. 

, By Rail. By River. Total. 

Winifrede Coal Co, ......... . 199,868 1,325,791 1,5 2 5,659 
Robinson Coal Co., .•.•...••. 63 1 , 107 617,3°0 1,548,4°7 
f:rown Hill Splint Coal Co., ... 610,260 272,6°4 882,864 
Dana Brothers, ...•••..•....• 1,899.789 1,899.789 
Mt :vIoni" Coal Co, ...•••.... 700,000 700,000 
Eagle Coal & Coke Work'i .,. 1,497,810 1,497,810 
Coal Valley Coal Co., ...•.... 1,01 5,960 1,01 5,960 
The St Clair Co.. t ••••••••••• 190,000 190,000 
Bennington Colliery, .•.....•• 394,000 394,000 
Campbell Creek Coal Co., .,. 3,07°,463 3,°7°,463 
Kanawha MiningCo., ......•. 337,296 95 1 ,229 
Cedar Grove Coal Co , ....•.• 500,000 500,000 
Peabody Coal Co., ......... . 1,012,234 1,012,234 
Crescent Coal Mines, .••...•• 2,016,000 2.016,000 
M. T Davis & Co........... . 1,102,892 1,102,892 

Kanawha Cannel Coal Co, ..•• 50,000 608,000 658,000 
F. Faulkner,. . . •. • . . . .• . ... 775.202 8·355 783,557 
Cannelton Coal Co, .. : •...•. 1,068.048 1,060.046 
Henson & Talley, ...•....... 239,629 239,629 
Marmet Mining Co ...••••.... 1,601,188 1,601,188 
Pioneer Coal Co.,. ......•.••. 1,848,7 15 1,848,7 15 
Wyoming Manufacturing Co,. ~42,564 

762,227G. Straughan (Cooll Valley) .. , 
980,000 

Logan Coal and Salt Co., ...• 
C. Straughan (N. Caalburg) ... 

*400,000 
Carver l~roth('rs, ....••.....•• 1,313,340 1,313.340 
Other parties, ..•......•..... 261,418 436,341 

Total" .................... 13,200,225 15,37°.458 28,670,7 13 
*Estimated. 

Eleven of the mines, it will be noticed, do not ship by 
river. They are situated above the point to which the Ka­
nawha has been slack-watered. They will be reached, how­
ever, bv the pool to be made by dam No.2, located one 
mile below Cannelton. Work on the lock of this dam was 
commenced last June. Some of these eleven mines are al­
ready building tipples, so as to be ready to ship as soon as 
the dam is completed. In two years the number of opera­

tors has doubled and the amount at coal shiped nearly so. 
The mines given above are situated below the falls, and as 
there are almost as many more above the falls, the figures 
do not more than half show the coal business of the Great 
Kanawha Valley.- Wheeling Intelligencer. 

Kanawha coals in Chicago.-We see by the market 
reports of the Industrial W orId, the trade journal of Chicago, 
Illinois, of Nov. 29, that Winifrede bituminous coal, from 
the Winifrede mines on the Chesapeake & Ohio Ry. and 
the Great Kanawha river, West Virginia, are'quoted in the 
Chicago market at $4.50 per ton; 50 cents higher than 
Pittsburg and 25 cents higher than Youghiogheny coals, and 
75 cents higher than the best Indiana or Hocking valley, 
Ohio, coals. In the same report Kanawha cannel is quoted 
at $6. while Buckeye is but $4.50. 

These are good showings for our Kanawha coals in a great 
market, one that consumes a vast quantity of coal, which, 
now, they can only reach by way of Cincinnati and the ex­
pense of trans-shipment at that point. When the Ohio Cen­
tral is completed, or when the Chesapeake & Ohio or th'e 
Norfolk & Western obtain direct access to the northwest, 
there is every reason for believing that a good market will 
be found, not only in Chicago, but also in many of the other 
thriving cities of that region, for the high-grade coals of the 
Lower, the Middle, and the Upper measures of West Vir­
ginia,-coals that, by the most exacting tests of government 
officials and disinterested parties, have been placed at the 
head of the lists of semi-bituminous and bituminous coals of 
the United States for steam, coking, blast furnace and other 
purposes. 

Longdale' furnaces.-The Sentinel, of Covington, Alle­
ghany county, Va.. has the following account of one of the 
great iron making companies of that county. Weare 
pleased that some of our country papers have space for 
something besides politics,-we hope they will all find room 
for more local information concerning resources, develop­
ment, etc. : 

This furnace is situated in the eastern end of Alleghany 
cuunty, on Simpson creek, a brunch of Cowpasture river, 
seven miles from the Chesapeake & Ohio Ry. The furnace 
is owned and operated by a stock company of wealthy cap­
italists, with F. A. Comley, of Philadelphia, as president. 
Iron was first made at this point as far back as 1827. Here­
in lies a lesson containing a contrast of former and present 
systems of progress. The Longdale Iron Co. was incorpor­
ated in 1870. and in the same year the furnace was blown 
in, using charcoal as fuel. In April, 1874, coke was flrst used, 
from Sewell, W. Va. In May following the first coke pig 
iron made in Virginia with West Virginia coke, was made at 
Longdale. The output of the furnace the first year was 
1,200 tons, its present capacity is 2,500 tons per annum,­
another illustration of progress and development. The fur­
nace usually employs 4'00 men; an advantage to a communi­
ty that is far reaching in its results. The furnact> is sup­
plied with genuine brown hematite ore, obtained from the 
company's mines, 4 miles N. E. of the furnace. The pres­
ent prospect for the supply from these mines to continue is 
good. These facts, are given that our readers may have 
some idea of the immense benefits flowing from such indus­
tries, to a county and state. Alleghany can boast of making 
the first coke pig iron made in Virginia, she can boast of three 
large furnaces already in operation, with several more in 
contemplation; and, more than all, she can say, welcome, to 
all such enterprises. The material stored beneath her mass­
ive mountains is sufficient to supply them all. To our citi­
zens we would say, let there be a unity of action (not talk­
ing) in this matter ofhome development We no doubt lay 
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ourselves open to the charge of repeating a "twice-told-tale" 
to thus urge upon them the importance of our home inter­
ests, but we are interested and mean to convey some of our 
interest to every reader of the Sentinel. Following the 
account ot the Longdale furnace we hope to give an insight 
into the workings of the Low-Moor furnace, then a detailed 
account of the many mineral deposits of the county. 

Tin Ore in Nelson county, Va.-In the Hagerstown 
Md., Mail, of Dec. 6th, there is quite a lengthy article on 
Virginia tin ore, from which we make the following extracts. 
The Nelson county tin region adjoins that of Rockbridge 
county. 

"A few months since, after a visit by one of the proprie­
tors of the Mail to the Crab-tree Falls, near the line of the 
Shenandoah Valley RR., in Nelson county, Va., an account 
of which visit was published in our columns, in which the 
existence of Tin ore upon the property of Messrs. Ritten­
house and Garvin, the owners of the falls, was alluded, to. 
On thanksgivingday Mr Rittenhouse passed through Hagers- ; 
town on his return to Virginia, and permited us to make 
the following extracts from a letter which he had received 
from Mr. Edgar Whitehead, of Amherst C. H., Va., dated 
Nov. 19, 1883, in reference to the tin mining operations in 
his locality." 

"The news from the tin valley is very encouraging. We 
have now open several good cuts. Have made two more at 
No. I, at right angles to the first cut, view 20X30 feet, show­
ing good tin ore most of the way. It is like the so-called 
'stockworks' of Cornwall. 

We have found a well defined vein, 25 feet wide, of the 
best tin ore at No.2 (on the mountain) and have cut at two 
places between Nos. 1 and 2, showing continuity of vein. 
Mr. Robertson, of Lynchburg, has also cut it 1000 yards 
above us on Robert Grant's land; vein 12 inches wide and 
striped to view for 30 feet. There is no longer any doubt 
of the existence of tin in paying quantities in this basin .. 

Prof. Silliman writes that the tin ore shows 68 per cent. 
The samples you took for Prof. McCreath showed 31.62 per 
cent. (l included wall-rock, the best, medium and indiffer­
ent specimens.) Thi.s shows well in comparison to Corn­
wall. While I deprecate any undue excitement, yet I am, 
as no doubt you are, aware of the fact that a region that 
bids fair to put the $20,000,000 of import of tin plate (last 
year's) from one side of the National ledger to the other, 
has a value that ought to be appreciated by all." 

"In the United States tin has been found in Massachu­
setts, New Hampshire, New York, New Jersey, California, 
Missouri, Alabama and Virginia. The Virginia mines, rating 
tin at 10 cents per pound-average analysis 60 per cent from 
the start-have much more than paid the expense of devel­
oping them. In all the other states the tin has been so scat­
tering and the veins when found so thin, as to he unprofita­
ble. While tin ore is among the heaviest, tin itself is the 
lightest and most fusible of metals." 

"The tin area of Virginia probably extends over about 
11,000, acres, and the mispickel associated with it is very 
rich in silver and gold. What the future of Rockbridge, 
Amherst and Nelson counties may be no one can safely pre­
dict. The country is a mountainous one The average ele­
vation where minerals are found is 3.500 feet above sea lev­
el; Iron abounds in great quantities; copper is unusually 
abundant; the country very heavily timbered-an excelent 
climate and a generous soil; with these advantages, the 
country must soon shake off its primitive appearance... and 
rival the mineral sections of the great west." 

Moonstone of very good quality, resembling ,'the St. 
Gothard variety and not the Ceylonese, is found at Orange 
Court-house Va.- Willliams' Min. Resources of (J. S. 

New Analyses of Lick mountain iron Ores. -Dr. 
Henry Froehling, of Richmond, Va., has kindly furnished 
us the following analyses of samples of iron ore selected by 
himself from ore beds of the Lick Mountain tract, some 
14.000 acres, belonging to Mr. W m. A.Stuart, lying on Lick 
mountain southeast of Wytheville,Wythe CO.,Va. The sam­
ples were from the Upper and Lower H oilman banks, on the 
north side ofLick mountain, about 3 miles from Wytheville, 
and from the Jackson bank, on the south side of Lick moun­
tain, adjoining Cripple creek valley and about 10 miles from 
Wytheville. 

Dr.F. informs us that at the Upper Hoilman bankacutabout 
66' long, 4' wide, and from 3' to 7' deep has been made, ex­
posing the ore; that at the Lower Hoilman bank the ore has 
bee~ exposed by some' irregular cutings ; and that at the 
Jackson bank a trench has been cut, exposing the ore, about 
54' long, 3' to 5' wide, and from 4' to 6' deep. 

No.1 No.2 NO.3 NO.4 NO.5 No.6 NO.7 

Silica, .......................... 7.160 9.020 7.460 1.920 10.980 11.°40 1~.88o 

i\lumina, ....................... 3.965 5.121 2.592 1'775 1.495 2.036 2.404 

fron sesquioxide, ...............72.662 70.213 75.111 85.725 75.519 73.478 flg'396 

l\fanganese protosesquioxide.... 2.970 2.670 2.370 0.770 1.170 1,'70 3.2]0 
Lime, .......................... 0.:<90 0.230 0.160 0.170 0.210 0.260 .... .. 

Magnesia, ...................... 0.252 ...... 0.288 0.t80 o.lcB 0.180 ..... . 

Phosphoric acid, ................ 1.073 1.166 0.C97 0.e89 0.486 0.3f9 0.175 

Water, ....................-..... lo.06g 1I.5ao 9.805 9'99:> IO.agO 11.~56 11.568 

Metalic iron".. ; • : ...........:sO:U3-4.9.:149 52.57860.007 52.863 51.435 48.577 

Metalicrnanganese. .: ....... 2.139 1'~~3---.t..707 0.554 0.843 0.843 2.428 

Phosphorus, ..... I ...... • f....... 0.467 0'Sd8 0.042 0.c39 0.21:1 O.lflg 0.Oj6 


, No. I represents an average of the upper and No.2 of 
the lower end of the cut' at the Upper Hoilman bank.-No. 
3 represents an average of ~he ore exposed at the Lower 
Hoilman bank.-No. 4 'is'of ~oulders from a side cut at that 
bq.nk.~No. 5 repre~ents an average of the ore from the up­
pe, 'third, No.6 from the middle third, and NO.7 from the 
lower third of the Jackson bank. 

Weare not informed as to the geological horizon of these 
ores, but from the structure of Lick mountain-that being a 
No. IV crested range-we are inclined to the opinion that 
they are the ores of formation No. III, the Hudson River 
slates. : 

Dana Brothers colliery, on Campbell creek, on north 
side of Great Kanawha river, Kanawha county, W. Va., is 
reported, by the St. Albans Nonpareil of Dec. I, to have an 
output of 7,000-8,000 bushels a day of semi-cannel coal. 
Geo. H. Dana is the general superintendent.-This company 
has 42 railway cars, 100 bank cars and 15 mules in use. The 
bed of coal mined is from 4 to 6 feet thick, and has slate 
and stone roofing. The bank is well ventilated. Main entry 
is 4,000 feet long-has 18 entries. The works were opened 
about five years ago by the gentlemen now in charge. Mi­
ners get 2! cents per bushel, averaging 100 bushels per day. 
The miners at Dana Brothers colliery are particularly noted 
for their sobriety, gentlemanly demeanor and the marks of 
progressive spirit. The Campbell Creek RR. Co. ships the 
coal from the bank to the river; company runing 2 engines 
and 267 cars. 

The Robinson Coal Co., of Coalburg, W. Va., on Ches. 
& Ohio Ry. and Great Kanawha river, made the following 
distribution of the November, 1883, output of the first-class 
splint coal that it mines: 

Loaded on 297 C. & O. Ry. cars. . . . 103,528 bush. 
" in barges on Gt. Kanawha river. 93,923 " 
" for local trade. . . 5,515 " 

Total Nov. output " 
The mine was worked every day in the month; the actual 

mining- time was 23~ days; 192 hands on pay rolls Decem­
ber 1St. ' 
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The Flat-top Coal sectiorts.-dn page 175 of our last 
issue we published a report on the Bluestone-Flat-top Co's 
(since organized as the Flat-top Coal Co.) lands by Mr. 
Richard H. Sanders. We are in receipt of a letter from 
Capt. I. A. Welch, who accompanied Mr. Sanders in his ex­
aminations, supplying omissions and correcting some of the 
statements of Mr. Sanders in reference to the coal beds re­
ported on. We give these corrections below, simply re­
marking that no one is better informed concerning these coal 
beds than Capt. We1ch, and that we have implicit confidence 
in his measurements and statements. 

"On East fork of Simmons creek bed NO.3 is 9' 7" thick 
with 10" parting at the bottom and 3" at the top. At 140' 
above No 3 is a bed 4' 8" thick with no partings. At 180' 
above NO.3 is a coal bed, by road to Saddler's, 4' 3".-The 
two last mentioned beds are 5' thick on 'Flipping creek with­
out partings. 

On Crane creek, at the Burchett house, bed No. 3 is 6' 
thick with 7" of bony coal at the bottom; on Tolliver 
branch, just above, the same bed shows 5' of clear coal on a 
bony coal bottom. Above NO.3, there, at 160', is a 6' bed 
with p~rtings; at 180' is a bed with 3' of clean coal and I' 6" 
of slate; at 280' is a bed of 2' 6' of coal; and at 380' a bed 
with I' of coal, 10" of slate and 3' of coal,-this last being 
the highest workable bed in the Flat-top series. 

It will be seen that Nos. 4 and 5 are regular in stratifica­
tion and measurement throughout the property. On North 
fork of Elkhorn NO.3 is 5' 6" without partings, and on the 
South fork of Elkhorn, on this property, it is 8' thick, with­
out partings. 

By reference to the map of the lands of the Flat-top Co. 
it will be seen that these lands extend beyond Flat-top moun­
tain and include the head waters of Guyandot and Big Sandy 
rivers, and that Flat-top mountain traverses the property 
from Pocahontas to Camp creek, a distance of 36 miles. It 
carries the workable coal beds of the Crane Creek section, 
as published in The Virginias, for all the distance above 
named, in the main ridge of Flat-top mounfain and in the 
spurs and ridges that project from that mountain on 
either side.·-The Crane Creek coal section, that I opened up 
and measured, is correctly published on pages 92 and 93 of 
The Virgillias for 1882. The statements as tu thickness 
and character of coal beds. partings, etc, made in that re­
port, are correct and will bear the test of the most rigid ex­
amination and criticism." 

The Hotel Warwick.-The Old Dominion Land Com­
pany, an association of -New York capitalists, have recently 
built a fine hotel, the Warwick, at Newport News, Va., a 
place that offers many attractions to those who are seeking 
an agreeable Winter residence under a mild and equable 

. climate. Newport News is situated at the mouth of the 
.lames river, eight miles from Old Point Comfort. Newport 
News is the deep-water terminus of the Chesapeake & Ohio 
Railway. The Hotel Warwick offers accommodations for 
about three hundred guests, and may be reached from New 
York by the Old Dominion line of steamers, or by the Penn­
sylvania Railroad. via Baltimore. Washington, and Rich­
mond.- The Evangelist, New York. 

Quinnimont iron.-E. L. Harper & Co. of Cincinnati in 
announcing that they have been appointed sole sales agents 
for the iron made at Quinnimont furnace, W. Va., on line of 
Chesapeake & Ohio Ry., state :-"This iron, as is well known 
by the many familiar with its merits, is in the forefront of 
neutral coke irons, and is popular, not alone for its superior 
qualities in strength and softness, but because of its uniform­
ity of grading. It is preminently a reliable foundry iron." 

Flat-top Coal and Coke.-Our last report of the output 
of the mines and coke ovens of Southwest Virginia Improve­
ment Co., Pocahontas, Tazewell county, Va., was for Sept. 
(See page 162). Below is the output, in 2,000 pounds tons, 
for Oct. and Nov., furnished The Virginias by Supt. W. A. 
Lathrop. 

Oct. Nov. 

Coal shiped .. 10,547 11,036 
Coal coked .. 8.109 8,894 

Total output 18,656 19,930 

Oct. Nov. 

Coke shiped. . . . . . . . 4,685 5,336 
The progressive operations of this company, from' May I, 

to Dec. I, 1883 show: 
Coal shiped.. . . . . . . . . 65,188 tons. ' 
Coal coked. . . . . .... . 33A32 " 

Total output of coal 98,620 " 

Coke shiped . . . . . . . . . 19.878 tons 

These statements show steady gains in the output of coal 
and coke, at Pocahontas, such as are very- creditable to a 
new enterprise, the fi~st in a new region. 

Iron Market Report.-E. L. Harpe~ & Co. of Cincin­
nati, under date of Dec. 17. 1883, furnish The Virginias 
the following report: Though the· market has been weak, 
there has been an improved demand. and a general feeling 
obtains that the bottom has been reached. The elements 
and conditions warrant the indulgence of expectations of an 
early change for the better. 

The mills report a marked increase of inquiries for man­
ufactured iron, and prices are well maintained The fact 
that the Nail manufacturers have decided not to close down 
as they contemplated doing recently, gives tone to the trade. 
Buyers generally are holding off till after stock-taking, and 
the movements of crude iron the balance of the year will be 
comparatively light. If consumers enter the major part of 
the pig iron orders they indicate they will place in January I 

there will be an inadequate supply, and should requests ap­
proximate. what is promised something like a famine in 
foundry iron may be realized. The market closes with 
prices well sustained. 

Virginia strong neutral Coke, Foundry, No. I at $19.50@20.50 4 mos. 
Virginia strong neutral Coke, Foundry, NO.2 at $I8.so@ 19.504 mos • 
Virginia strong neutral Coke, Gray Forge,' at $I7.2S(£Y 17.75 4 mos • 
Cold short ......................... : •. at $I6.7S@ 17.25 4 mos. 
Southern Car Wheel, strictly cold blast at $27.oc@28.<x>c•• 

The Sumac Business of Petersburg, Va., which but a 
few years ago was in its infancy, has reached large propor­
tions and become a very important industry. The receipts 
of leaves this year will aggregate over 7,000,000 pounds. 
Three large factories are kept in constant operation, and 
their products find ready sale. The Virginia sumac is said 
to be the best in the market, and has latterly largely super­
seded the foreign article, Many hundreds of country peo­
ple make their living in the summer and early fall seasons by 
gathering the leaves, and for hundreds of miles around the 
country contributary to the Petersburg market.-Baltimore 
Sun. 

mailto:27.oc@28.<x>c
mailto:19.50@20.50
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