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ADVERTISEMENT.
[Mineral Resources of the United States, 1888.1

The publications of the United States Geological Survey are issued in accordance with the statute

approved March 3, 1879, which declares that—
"Thepublications of the Geological Survey shall consist of the annual report of operations, geological

and economic maps illustrating the resources and classification of the lands, and reports upon general

and economic geology and paleontology. The annual report of operations of the Geological Survey
shall accompany the annual report of the Secretary of the Interior. All special memoirs and reports

of said Survey shall he issued in uniform ijuarto series if deemed necessary by the Director, but other-

wise in ordinary octavos. Three thousand copies of each shall be published for scientific exchanges
and for sale at the price of publication

;
and all literary and cartographic materials received in exchange

shall be the property of the United States and form a part of the library of the organization : And the

money resulting from the sale of such publications shall be covered into the Treasury of the United
States."

On July 7, 1882, the foliowing.joint resolution, referring to all Government publications, was passed

by Congress:
" That whenever any document or report shall be ordered printed by Congress, there shall be printed,

in addition to the number in each case stated, the ' usual number' (1,900) of copies for binding anif

distribution among those entitled to receive them."

Except in those cases in which an extra number of any publication has been supplied to the Survey

by special resolution of Congress or has been ordered by the Secretary of the Interior, this office haJ

no copies for gratuitous distribution.

ANNUAL REPORTS.

I. First Annual Report of the United States Geological Survey, by Clarence King. 1880. 8°. 79 pp.

1 map.—A preliminary report describing plan of organization and publications.

II. Second Annual Report of the United States Geological Survey, 1880-'81, by J. "W. Powell. 1882.

8°. lv, 588 pp. 62 pi. 1 map.

III. Third Annual Report of the United States Geological Survey, 1881-82, by J. W. Powell. 1883.

8°. xviii, 564 pp. 67 pi. and maps.

IV. Fourth Annual Report of the United States Geological Survey, 1882-83, by J. W. Powell. 1884.

8°. xxxii, 473 pp. 85 pi. and maps.

V. Fifth Annual Report of the United States Geological Survey, 1883-84, by J. "W. Powell. 1885.

8°. xxxvi, 469 pp. 58 pi. and maps.

VI. Sixth Annual Report of the United States Geological Survey, 1884-'85, by J. W. Powell. 1885.

8°. xxix, 570 pp. 65 pi. and maps.

VII. Seventh Annual Report of the United States Geological Survey, 1885-'86, by J. W. Powell. 1888.

8°. xx, 656 pp. 71 pi. and maps.

VIII. Eighth Annual Reportof the United States Geological Survey, 1886-87, by J. W. Powell. 1889.

8°. 2 v. xix, 474, xii pp. 53 pi. and maps ; 1 p. 1. 475-1063 pp. 54-76 pi. and maps.

IX. Ninth Annual Report of the United States Geological Survey, 1887-'88, by J. W. Powell. 1889.

8°. xiii, 717 pp. 88 pi. and maps.

The Tenth Annual Report is in press.

MONOGRAPHS.

I. Lake Bonneville, by Grove Karl Gilbert. 1890. 4°. xx, 438 pp. 51 pi. 1 map.
II. Tertiary History of the Grand Canon District, with atlas, by Clarence E. Dutton, Capt. U. S. A.

1882. 4°. xiv, 264 pp. 42 pi. and atlas of 24 sheets folio. Price $10.12.

III. Geology of the Comstock Lode and the Washoe District, with atlas, by George F. Becker. 1882.

4°. xv, 422 pp. 7 pi. and atlas of 21 sheets folio. Price $11.00.

IV. Comstock Mining and Miners, by Eliot Lord. 1883. 4°. xiv, 451 pp. 3 pi. Price $1.50.

V. The Copper-Bearing Rocks of Lake Superior, by Roland Duer Irving. 1883. 4°. xvi, 464 pp.

15 1. 29 pi. and maps. Price $1.85.
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II ADVERTISEMENT.

VI. Contributions to the Knowledge of the Older Mesozoic Flora of Virginia, by William Morris

Fontaine. 1883. 4°. xi, 144 pp. 54 1. 54 pi. Price $1.05.

VII. Silver- Lead Deposits of Eureka, Nevada, by Joseph Story Curtis. 1881. 4°. xiii. 200 pp. 1G

pi. Price $1.20.

VIII. Paleontology of the Eureka District, by Charles Doolittle Walcott. 1884. 4°. xiii, 298 pp.

241. 24 pi. Price $1.10.

IX. Brachiopoda and Lamellibranohiata of the Raritan Clays and Greeiisand Marls of New Jersey,

by Robert P. Whitfield. 1885. 4°. xx, 338 pp. 35 pi. 1 map. Price $1.15.

X. Dinocerata. A Monograph of an Extinct Order of Gigantic Mammals, by Othuiel Charles Marsh.

1886. 4°. xviii, 243 pp. 5G 1. 5G pi. Price $2.70.

XI. Geological History of Lake Lahontan, a Quaternary Lake of Northwestern Nevada, by Israel

Cook Russell. 1885. 4°. xiv, 288 pp. 46 pi. and maps. Price $1.75.

XII. Geology and Mining Industry of Leadville, Colorado, with atlas, by Samuel Franklin Emmons.

1886. 4°. xxix, 770 pp. 45 pi. and atlas of 35 sheets folio. Price $8.40.

XIII. Geology of the Quicksilver Deposits of the Pacific Slope, with atlas, by George F. Becker.

1888. 4°. xix, 486 pp. 7 pi. and atlas of 14 sheets folio. Price $2.00.

XIV. Fossil Fishes and Fossil Plants of the Triassic Rocks of New Jersey and the Connecticut Val-

ley, by John S. Newberry. 1888. 4°. xiv, 152 pp. 26 pi. Price $1.00.

XV. The Potomac or Younger Mesozoic Flora, by "William Morris Fontaine. 1889. 4°. xiv, 377

pp. 180 pi. Text and plates bound separately. Price $2.50.

XVI. The Paleozoic Fishes of North America, by John Strong Newberry. 1889. 4°. 340 pp. 53 pi.

Price $1.00.

In preparation :

— Gasteropoda of the New Jersey Cretaceous and Eocene Marls, by R. P. Whitfield.

— The Penokee Iron-Bearing Series of Northern Wisconsin and Michigan, by Roland D. Irving and

C. R. Van Hise.

— Mollusca and Crustacea of the Miocene Formations of New Jersey, by R. P. Whitfield.

— Description of New Fossil Plants from the Dakota Group, by Leo Lesquereux.

— Geology of the Eureka Mining District, Nevada, with atlas, by Arnold Hague.

— Sauropoda, by O. C. Marsh. '

— Stegosauria, by O. C. Marsh.
— Brontotheridae, by O. C. Marsh.

— Report on the Denver Coal Basin, by S. F. Emmons.
— Report on Silver Cliff and Ten-Mile Mining Districts, Colorado, by S. F. Emmons.
— Flora of the Dakota Group, by J. S. Newberry.
— The Glacial Lake Agassiz, by Warren TJpham.

— Geology of the Potomac Formation in Virginia, by W. M. Fontaine.

BULLETINS.

1. On Hypersthene-Andesite and on Triclinic Pyroxene in Augitic Rocks, by Whitman Cross, with a

Geological Sketch of Buffalo Peaks, Colorado, by S.F.Emmons. 1883. 8°. 42 pp. 2 pi. Price 10 cents.

2. Gold and Silver Conversion Tables, giving the coining values of troy ounces of fine metal, etc., com-

puted by Albert Williams, jr. 1883. 8°. 8 pp. Price 5 cents.

3. On the Fossil Faunas of the Upper Devonian, along the meridian of 76° 30', from Tompkins County,

N. T., to Bradford County, Pa., by Henry S. Williams. 1884. 8°. 3G pp. Price 5 cents.

4. On Mesozoic Fossils, by Charles A. White. 1884. 8°. 36 pp. 9 pi. Price 5 cents.

5. A Dictionary of Altitudes in the United States, compiled by Henry Gannett. 1884. 8°. 325 pp.

Price 20 cents.

6. Elevations in the Dominion of Canada, by J. W. Spencer. 1884. 8°. 43 pp. Price 5 cents.

7. Mapoteca Geologica Americana. A Catalogue of Geological Maps of America (North and South),

1752-1881, in geographic and chronologic order, by Jules Marcou and John Belknap Marcou. 1884.

8°. 184 pp. Price 10 cents.

8. On Secondary Enlargements of Mineral Fragments in Certain Rocks, by R. D. Irving and C. R.

Van Hise. 1884. 8°. 5G pp. 6 pi. Price 10 cents.

9. AReport of work done in the Washington Laboratory during the fiscal year 1883-'84. F. W. Clarke,

chief chemist. T. M. Ohatard, assistant chemist. 1884. 8°. 40 pp. Price 5 cents.

10. On the Cambrian Faunas of North America. Preliminary studies, by Charles Doolittle Walcott.

1884. 8°. 74 pp. 10 pi. Price 5 cents.

11. On the Quaternary and Recent Mollusca of the ( treat Basin; with Descriptions of New Forms, by

R. Ellsworth Call. Introduced by a sketch of the Quaternary Lakes of the Great Basin, by G. K.

Gilbert. 1884. 8°. 66 pp. G pi. Price 5 cents.

12. A Cr.vstallographic Study of the Thinolite of Lake Lahontan, by Edward S. Dana. 1884. 8°.

34 pp. 3' pi. Price 5 cents.

13. Boundaries of the United States and of the several States and Territories, with a Historical

Sketch of the Territorial Changes, by Henry Gannett. 1885. 8°. 135 pp. Price 10 cents.

14. The Electrical and Magnetic Properties of the Iron-Carburets, by Caul Barus and Vincent

Stroahal. 1885. 8°. 238 pp. Price 15 cents.
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15. Oil the Mesozoic and Cenozoic Paleontology of California, by Charles A. White. 1885. 8°.

33 pp. Price 5 cents.

16. On the Higher Devonian Faunas of Ontario County, New York, by John M. Clarke. 1885. 8°.

86 pp. 3 pi. Price 5 cents.

17. On the Development of Crystallization in the Igneous Rocks of Washoe, Nevada, with Notes on
the Geology of the District, by Arnold Hague and Joseph P. Iddings. 1885. 8°. 44 pp. Price 5 cents.

18. On Marine Eocene, Fresh-water Miocene, and other Fossil Mollusca of "Western North America,
by Charles A. White. 18S5. 8°. 26 pp. 3 pi. Price 5 cents.

19. Notes on the Stratigraphy of California, by George F. Becker. 1885. 8°. 28 pp. Price 5 cents.

20. Contributions to the Mineralogy ot the Rocky Mountains, by Whitman Cross and W. F. Hille-

brand. 1885. 8°. 114 pp. 1 pi. Price 10 cents.

21. The Lignites of the Great Sioux Reservation. A Report on the Region/between the Grand and Mo-
reau Rivers, Dakota, by Bailey Willis. 1885. 8°. 16 pp. 5 pi. Price 5 cents.

22. On New Cretaceous Fossils from California, by Charles A. White. 1885. 8°. 25 pp. 5 pi. Price

5 cents.

23. Observations on the Junction between the Eastern Sandstone and the Keweenaw Series on
Keweenaw Point, Lake Superior, by R. D. Irving and T. C. Chamberlin. 1885. 8°. 124 pp. 17 pi.

Price 15 cents.

24. List of Marine Mollusca, comprising the Quaternary Fossils and recent forms from American
Localities between Cape Hatteras and Cape Roque, including the Bermudas, by William Healey Dall.

1885. 8°. 336 pp. Price 25 cents.

25. The Present Technical Condition of the Steel Industry of the United States, by Phineas Barnes.

1885. 8°. 85 pp. Price 10 cents.

26. Copper Smelting, by Henry M. Howe. 1885. 8°. 107 pp. Price 10 cents.

27. Report of work done in the Division of Chemistry and Physics, mainly during the fiscal year
1884-85. 1886. 8°. 80 pp. Price 10 cents.

28. The Gabbros and Associated Hornblende Rocks occurring in the Neighborhood of Baltimore, Md.,

by George Huntington Williams. 1886. 8°. 78 pp. 4 pi. Price 10 cents.

29. On the Fresh-water Invertebrates of the North American Jurassic, by Charles A. White. 1886.

8°. 41 pp. 4 pi. Price 5 cents.

30. Second Contribution to the Studies on the Cambrian Faunas of North America, by Charles Doo-

little Walcott. 1886. 8°. 369 pp. 33 pi. Price 25 cents.

31. Systematic Review of our Present Knowledge of Fossil Insects, including Myriapods and Arach-

nids, by Samuel Hubbard Scudder. 1886. 8°. 128 pp. Price 15 cents.

32. Lists and Analyses of the Mineral Springs of the United States ; a Preliminary Study, by Albert

C. Peale. 1886. 8°. 235 pp. Price 20 cents.

33. Notes on the Geology of Northern California, by J. S. Diller. 1886. 8°. 23 pp. Price 5 cents.

34. On the relation of the Laramie Molluscan Fauna to that of the succeeding Fresh-water Eocene
and other groups, by Charles A. White. 1886. 8°. 54 pp. 5 pi. Price 10 cents.

35. Physical Properties of the Iron-Carburets, by Carl Barus and Vincent Strouhal. 1886. 8°. 62

pp. Price 10 cents.

36. Subsidence of Fine Solid Particles in Liquids, by Carl Barus. 1886. 8°. 58 pp. Price 10 cents.

37. Types of the Laramie Flora, by Lester F. Ward. 1887. 8°. 354 pp. 57 pi. Price 25 cents.

38. Peridotite of Elliott County, Kentucky, by J. S. Diller. 1887. 8°. 31pp. 1 pi. Price 5 cents.

39. The Upper Beaches and Deltas of the Glacial Lake Agassiz, by Warren Uphain. 1887. 8°. 84

pp. 1 pi. Price 10 cents.

40. Changes in River Courses in Washington Territory due to Glaciation, by Bailey Willis. 1887. 8 D .

10 pp. 4 pi. Price 5 cents.

41. On the Fossil Faunas of the Upper Devonian—the Genesee Section, New York, by Henry S.

Williams. 1887. 8°. 121 pp. 4 pi. Price 15 cents.

42. Report of work done in the Division of Chemistry and Physics, mainly during the fiscal year
1885-86. F. W. Clarke, chief chemist. 1887. 8°. 152 pp. 1 pi. Price 15 cents.

43. Tertiary and Cretaceous Strata of the Tuscaloosa, Tombigbee, and Alabama Rivers, by Eugene
A. Smith and Lawrence C. Johnson. 1887. 8°. 189 pp. 21 pi. Price 15 cents.

44. Bibliography of North American Geology for 1886, by Nelson H. Darton. 1887. 8°. 35 pp.

Price 5 cents.

45. The Present Condition of Knowledge of the Geology of Texas, by Robert T. Hill. 1887. 8°. 94

pp. Price 10 cents.

46. Nature and Origin of Deposits of Phosphate of Lime, by R. A. F. Penrose, jr., with an Introduc-

tion by N. S. Shaler. 1888. 8°. 143 pp. Price 15 cents.

47. Analyses of Waters of the Tellowstone National Park, with an Account of the Methods of Anal-

qyia employed, by Frank Austin Gooch and James Edward Whitfield. 1888. 8°. 84 pp. Price 10

Cents.

48. On the Form and Position of the Sea Level, by Robert Simpson Woodward. 1888. 83 . 88 pp.
Price 10 cents.

49. Latitudes and Longitudes of Certain Points in Missouri, Kansas, and New Mexico, by Robert
Simpson Woodward. 1889. 8D . 133 pp. Price 15 cents.
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50. Formulas and Tables to facilitate the Construction and Use of Maps, by Robert Simpson Wood-

ward. 1889. 8°. 124 pp. Price 15 cents.

51. On Invertebrate Fossils from the Pacific Coast, by Charles Abiathar White. 1889. 8°. 102 pp.

14 pi. Price 15 cents.

52. Subaerial Decay of Rocks and Origin of the Red Color of Certain Formations, by Israel Cook

Russell. 1889. 8°. 65 pp. 5 pi. Price 10 cents.

53. The Geology of Nantucket, by Nathaniel Southgate Shaler. 1889. 8°. 55 pp. 10 pi. Price 10

cents.

54. On the Thermo-Electric Measurement of High Temperatures, by Carl Barus. 1889. 8°. 313 pp.

incl. 1 pi. 11 pi. Price 25 cents.

55. Report of work done in the Division of Chemistry and Physics, mainly during the fiscal year

1886-'87. Frank Wigglesworth Clarke, chief chemist. 1889. 8°. 96 pp. Price 10 cents.

56. Fossil Wood and Lignite of the Potomac Formation, by Frank Hall Knowlton. 1889. 8°. 72 pp.

7 pi. Price 10 cents.

57. A Geological Reconnaissance in Southwestern Kansas, by Robert Hay. 1890. 8°. 49 pp. 2 pi.

Price 5 cents.

58. The Glacial Boundary in Western Pennsylvania, Ohio, Kentucky, Indiana, and Illinois, by George

Frederick Wright, with an introduction by Thomas Chrowder Chamberlin. 1890. 8°. 112 pp. incl.

1 pi. 8 pi. Price 15 cents.

59. The Gabbros and Associated Rocks in Delaware, by Frederick D. Chester. 1890. 8°. 45 pp.

1 pi. Price 10 cents.

60. Report of work done in the Division of Chemistry and Physics, mainly during the fiscal year

1887-88. F. W. Clarke, chief chemist. 1890. 8°. 174 pp. Price 15 cents.

61. Contributions to the Mineralogy of the Pacific Coast, by William Harlow Melville and Waldemar

Lindgren. 1890. 8°. 40 pp. Price 5 cents.

64. A Report of work done in the Division of Chemistry and Physics, mainly during the fiscal year

1888-89. F. W. Clarke, chief chemist. 1890. 8°. 60 pp. Price 10 cents.

66. On a Group of Volcanic Rocks from the Tewan Mountains, New Mexico, and on the occurrence

of Primary Quartz in certain Basalts, by Joseph Paxsou Iddings. 1890. 8°. 34 pp. Trice 5 cents.

In press:

62. The Greenstone Schist Areas of the Menominee and Marquette Regions of Michigan, by George

H. Williams; with an Introduction by R. D. Irving.

63. A Bibliography of Paleozoic Crustacea from 1698 to 1889, including a list of North American

species and a systematic arrangement of genera, by A. W. Vogdes.

65. Comparative Stratigraphy of the Bituminous Coal Rocks of the Northern Half of the Appala-

chian Field, by I. C. White.

67. On the relations of the Traps of the Newark System in the New Jersey Region, by Nelson H.

Dart on.

In preparation:

— Natural Gas Districts in Indiana, by Arthur John Phinney.

— A Classed and Annotated Bibliography of Fossil Insects, by Samuel Hubbard Scndder.

— The Viscosity of Solids, by Carl Barus.

— Mesozoic Fossils in the Permian of Texas, by C. A. White.

— A Late Volcanic Eruption in Northern California and its Peculiar Lava, by J. S. Diller.

— Altitudes between Lake Superior and the Rocky Mountains, by Warren Upham.

STATISTICAL PAPERS.

Mineral Resources of the United States, 1882, by Albert Williams, jr. 1883. 8°. xvii, 813 pp. Price

50 cents.

Mineral Resources of the United States, 1883 and 1884, by Albert Williams, jr. 1885. 8°. xiv, 1016

pp. Price 60 cents.

Mineral Resources of the United States, 1885. Division of Mining Statistics and Technology. 1886.

8°. vii, 576 pp. Price 40 cents.

Mineral Resources of the United States, 1886, by David T. Day. 1887. 8°. viii, 813 pp. Price 50

cents.

Mineral Resources of the United States, 1887, by David T. Day. 1888. 8°. vii, 832 pp. Price 50

cents.

Mineral Resources of the United States, 1888, by David T. Day. 1890. 8°. vii, 653 pp. Price 50

cents.

The money received from the sale of these publications is deposited in the Treasury, and the Secre-

tary of that Department declines to receive bank checks, drafts, or postage stamps ; all remittances,

therefore, must be by POSTAL note or money ORDER, made payable to the Librarian of the U. S. Geo-

logical Survey, or in CURRENCY, for the exact amount. Correspondence relating to the publications of

the Survey should be addressed
To the Director of the

United States Geological Survey,

Washington, D. C.
Washington. D. C, August. 1890.





NOTICE.

This volume, " Mineral Resources of the United States, 1888," is the

sixth of a series which began in 1882. Its price is 50 cents. In order-

ing the different volumes of this series care should be taken to desig-

nate them as

:

1. Mineral Resources of the United States, 1882. Price 50 cents.

2. Mineral Resources of the United States, 1883-'S4. Price 60 cents.

3. Mineral Resources of the United States, 1885. Price 40 cents.

4. Mineral Resources of the United States, 1886. Price 50 cents.

5. Mineral Resources of the United States, 1887. Price 50 cents.

6. Mineral Resources of the United States, 1888. Price 50 cents.

Remittances should be made by postal note (not stamps), and should

be addressed to the Director United States Geological Survey, Wash-
ington, D. C.

Corrections, additions, or notice of important omissions, reports and
maps of mines and mining districts, pamphlets on metallurgical pro-

cesses, brief notes on new mineral localities, etc., will be highly appre-

ciated, and should be addressed to David T. Day, U. S. Geological Sur-

vey, Washington, D. C. Duplicate copies of such reports, etc., are

especially desired for extending the fine set of mining pamphlets in the

library of the Survey, and will be thankfully acknowledged if sent to

the
Director United States Geological Survey,

Washington, D. G.
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LETTER OF TRANSMITTAL.

United States Geological Survey,
Division of Mining Statistics and Technology,

Washington, D. C, March 29, 1890.

Sir: I have the honor to transmit herewith the sixth volume of the

series " Mineral Kesources of the United States." The present volume

contains a summary statement of the mineral substances produced in

the calendar year 1888, and chapters showing the features of the prin-

cipal mining industries during that period. A similar volume for the

calendar year 1889 will be prepared in cooperation with the Eleventh

Census.

During the progress of this work I have frequently sought your coun-

sel, which has always been cheerfully given, and I beg to tender you
my grateful acknowledgments for the uniform kindness and considera-

tion which you have shown me and for your untiring interest in the

work.

Very respectfully, your obedient servant,

David T. Day,
Geologist in Charge.

Hon. J. W. Powell,
Director JJ. S. Geological Survey.





INTRODUCTION.

This report is the sixth volume of the series " Mineral Eesources of

the United States." The object of the series is to record annually the

most important facts concerning the development of the minerals

found in the United States. In this report the method of treatment in

previous volumes has been continued. The report opens with a sum-

mary statement as to the condition of each mineral industry at the

close of the period under review—the calendar year 1888. There is no

attempt in this place to show the products of separate sections of the

country. The division is entirely according to the minerals themselves.

At the close of this summary is a table in which the values of the various

products are added so as to furnish an estimate of the relative impor-

tance of the mining industry as a whole. Following the summary each

important mineral industry is discussed in a separate chapter. The
statistical tables given in former reports have been extended to include

1888, but otherwise the material in each chapter is intended to show
the developments in 1888 and not in previous years. It is expected

that the reader will consult the corresponding chapters of the six re-

ports which constitute the series. For this purpose an index to the

six volumes is in preparation.

The methods used in collecting the information presented in the follow-

ing pages, and explanations of the units employed, etc., have been given

in connection with previous volumes.* As usual, the names of the con-

tributors of the several chapters are given in connection with the sub-

jects treated.

Delay in publication.—The date of publication of a volume includ-

ing so many diverse topics can never be predicted, but the compara-

tively late date at which this report appears was anticipated by publish-

ing the principal totals as soon as they were determined.

VII
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MINERAL RESOURCES OF THE UNITED STATES.

CALENDAR YEAR 1888.

David T. Day,

Chief of Division of Mining Statistics and Technology.

SUMMARY, 1888.

METALS.

Iron and steel.—The principal statistics for 1888 were: Domestic iron

ore consumed, about 12,060,000 long tons ; value at mines, $28,944,000.

This is an increase over 1887 in quantity of 760,000 tons, but a decrease

in value of $4,956,000. Imported iron ore consumed, 587,470 long tons;

total iron ore consumed in 1S88, about 12,650,000 long tons, or 150,000

tons more than in 1887. Pig iron made in 1888, 6,489,738 long tons;

value at furnace, $107,000,000. This is an increase over 1887 of 72,590

tons in quantity, but a decrease of $14,925,800 in value. Steel of all

kinds produced in 1888, 2,899,440 long tons ; value at works, $89,000,000.

This is a decrease from 1887 of 439,631 tons in quantity and of $14,811,000

in value. Total spot value of all iron and steel made in 1888, in the

first stage of manufacture, excluding all duplications, $145,000,000, a

decrease of $26,103,000 as compared with 1887. Limestone used as a

flux in the manufacture of pig iron in 1888, about 5,438,000 long tons;

value at quarry, about $2,719,000.

Gold and silver.—According to the Director of the Mint, the gold

product was 1,604,927 fine ounces, valued at $33,175,000. This is

about the same as in 1887, being an excess of only $75,000. The silver

product was 45,783,632 fine ounces, of the commercial value of about

$43,000,000 and of the coining value of $59,195,000. This is an in-

crease of 4,514,392 ounces over the product in 1887. In addition to the

product of our own mines some 10,000,000 ounces of silver were ex-

tracted in the United States from foreign ores and bullion.

Copper.—The total product, including the yield of imported ores, in-

creased to 231,270,622 pounds, or 115,635 short tons, during 1888, which

8677 min—-0 I
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is 46,600,098 pounds more than the product of 1887. During the first

quarter of 1889 the production was increasing at even a more rapid

rate. The prices received by American producers averaged 15£ cents

per pound for Lake copper, 14J for Arizona, and 14 for other districts;

making the total value $33,833,954. Montana led iu the production,

making 97,897,968 pounds. Consumption was somewhat reduced by

the high prices.

Lead.—The product increased to 180,555 short tons from 160,700 tons

in 1887. The increase was due principally to the heavier receipts of lead

in Mexican silver-lead ores from 15,000 tons in 1S87 to over 27,000 tons in

1888. The average price in New York was 4.41 cents per pound, making

the total value $15,921,951. The production of white lead, chiefly from

pig lead, was 84,000 short tons, valued at $10,680,000.

Zinc.—The erection of new works and the extension of old ones led to

a further notable increase in the production of zinc in 1888. The addi-

tions to capacity were fairly uniformly distributed in the West, East, and

South. Production in 1888, 55,903 short tons, with a total value of

$5,500,855 ; in 1887, 50,340 tons, worth $4,7S2,300. The production of

zinc white in 1888, directly from ores, was 20,000 short tons, worth

$1,600,000.

Quicksilver.—The product was 33,250 flasks (of 76£ pounds each)

from California, a decline in that State of 575 flasks from 1887, iu spite

of a very satisfactory price, which averaged $42.50 per flask, making

the total value $1,413,125. No new valuable deposits were discovered

in 1888, and without them it is not probable that the yield of quicksilver

will increase. In 1889 the decline was much more significant. The

entire product was only 26,278 flasks.

Niclcel.—The industry remains unchanged except for indications of

further developments at Lovelock's, Nevada, and Riddles, Oregon. The

product includes 190,637 pounds of metallic nickel, valued at $114,382

at 60 cents per pound, and 13,691 pouuds, worth $13,250, contained in

ores and nickel salts. Total value, $127,632. The corresponding value

in 1887 was $133,200.

Cobalt oxide.—The total product, including the contents of exported

ores and matte, was 8,491 pounds, worth $15,782. In 1887 the total

was 18,340 pounds, worth $18,774, the lower rate of value in that year

resulting from a larger proportion of exported nickel in matte and ore.

The price of cobalt oxide remained at $2 per pound.

Chromium.—The product of chrome iron ore declined from 3,000 tons

in 1887 to 1,500 tons in 1888. The average price in San Francisco re-

mained $15 per ton. Increased operations are probable in 1889.

Manganese.—The product of manganese and manganiferous iron ores

in the United States in 1888 was 231,330 tons, valued at $854,416. Of

this amount some 29,19S tons would be classed as manganese ores ;
the

remainder as manganiferous iron ores. Of the manganiferous iron ores

11,462 tons, averaging 11 per cent, of manganese, and 189,574 tons, aver-
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aging 4 per cent, of manganese, were from the Colby mine, Michigan.

In addition to the above, some 60,000 tons of argentiferous manganese
ores, valued at $10 a ton, chiefly for the silver contained in them, were

produced in the Rocky Mountain region.

Aluminum.—The past year was more promisiug than ever before for

the production of cheap aluminum. The production of metallic alumi-

num as an industry distinct from the production of alloys began toward

the close of the year, and 500 pounds had been made up to December

31; the product of 3,000 pounds since then indicates that the indus-

try may continue. The exact amount of alloys produced by the Cowles

process has not been furnished, but was not markedly different from the

product of 1887, when 18,000 pounds of aluminum contained in bronze

and ferro-aluminum were produced. The price for metallic aluminum
declined to $1.50 per pound for less favored brands. In 1889 it was
sold in ingots for $2 per pound.

Platinum.—Including the platinum and iridium separated from gold

by the assay offices and that saved in placer gold mining, the product

was about 500 ounces, valued at $2,000.

FUELS.

Coal.—The total product of all kinds of commercial coal in 1888

was 142,037,735 short tons (increase over 1887, 18,022,480 short tons),

valued at the mines at $204,222,790 (increase, $30,626,794). This may
be divided into Pennsylvania anthracite 43,922,897 short tons (increase,

4,416,642 short tons), or 39,216,872 long tons, including 38,145,718 long

tons shipped by the railroads and canals and reported by their statis-

tician, Mr. John H. Jones, and 1,071,155 long tons sold to the local

trade at the mines (increase, 3,943,431 long tons), valued at $85,649,649

(increase, $6,284,405) ; all other coals, including bituminous, brown
coal, lignite, small lots of anthracite produced in Colorado and Arkan-

sas, and 4,000 tons of graphitic coal mined in Rhode Island, amounting

in the aggregate to 98,114,838 short tons (increase, 13,605,838 short

tons), valued at $118,573,141 (increase, $24,342,389).

The colliery consumption at the individual mines varies from nothing

to 8 per cent, of the total output of the mines, being greatest at special

Pennsylvania anthracite mines and lowest at those bituminous mines

where the coat bed lies nearly horizontal, and where no steam power or

ventilating furnaces are used. The averages for the different States

vary from 2 to 6.4 per cent., the minimum average being in the Penn-
sylvania bituminous and the maximum average in the Pennsylvania
anthracite region.

The total output of the mines, including colliery consumption, was

:

Pennsylvania anthracite 41,624,611 long tons (increase over 1887,

4,045,864 long tons), or 46,619,564 short tons (increase, 4,531,367 short

tons); all other coals, 102,039,838 short tons (increase, 14,152,478 short

tons), making the total outputof all coals from mines in the United States,
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exclusive of slack coal thrown on the dumps, 148,650,402 short tons (in.

crease, 18,683,845 short tons), valued as follows: anthracite, $80,020,483

(increase, $4,468,302) ; bituminous, $122,408,141 (increase, $24,403,485)

;

total value, $211,518,624 (increase, $28,061,787). The above figures show

a notable increase in 1888 over 1887 in the aggregate output and value

of both anthracite and bituminous coal, although not so great an in-

crease as occurred in 1887 over 1886 in the value of the anthracite, or

in the total tonnage of the bituminous coal.

Coke.—The product of coke in the United States in 1888 was 8,540,030

short tons, valued at about $12,445,063. Pennsylvania produced by

far the largest amount, the Connellsville region alone producing 4,055,-

553 tons; West Virginia, 531,762 tons; Alabama, 508,511 tons; Tennes-

see, 385,603 tons, and Virginia, 140,100 tons.

Petroleum,—The product of petroleum in the United States in 1888

was 27,615,020 barrels (of 42 gallons each), valued at about $17,050,353.

Of this amount Pennsylvania produced 16,484,668 barrels ; Ohio,

10,010,868 barrels ; West Virginia, 110,448 barrels ; California, 704,610

barrels ; and other States 20,000 barrels.

Natural gas.—The amount of natural gas consumed is given in coal

displacement ; that is, the amount of coal displaced by the use of natural

gas. It is estimated that the amount of coal displaced by natural gas

in the United States in 1888 was 14,063,830 tons, valued at $22,620,875.

Of this amount 12,443,830 tons were displaced in Pennsylvania, 750,000

tons in Ohio, and 660,000 tons in Indiana.

STRUCTURAL MATERIALS.

Building stone.—Direct returns from producers of the various kinds

of building stone show that there was but a small gain in value over

the figures of 1887. The value of the stone produced in 188S was

$25,500,000, or $500,000 more than in the preceding year.

Brick and tile.—Value, $48,213,000. This figure represents only a

small gain over 1887. This is due rather to increase in the number of

manufacturing plants than to increased production at the older and

more important sources of supply ; in fact, many of the latter show a

falling off in production. Prices also were generally somewhat lower

than in 1887.

Lime.—The product is estimated at 40,087,000 barrels, with an av-

erage value of 50 cents per barrel, making a total of $24,543,500 as

the value of the year's product. These figures are not largely in ad-

vance of those for 1887, and the gains are not so much the results of

increased production in the leading lime regions as in localities of minor

importance.

Cement.—The amount of cement produced in 1888 was less than for

1887, being 6,253,205 barrels for 1888, valued at 72£ cents per barrel,

making $4,533,630 as the value of the year's product.
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ABRASIVE MATERIALS.

Buhrstones.—The product which is used for grinding cement, plaster,

paints, feed, etc., comes from New York, Pennsylvania, and North
Carolina, and is valued at $81,000.

Grindstones.—Ohio and Michigan furnish practically all the sand-

stone from which grindstones are made. The product in 1888 increased

slightly, 41,000 long tons, worth $281,800, being produced, against 40,000

long tons worth $240,000, in 1887. The price varied from $6.50 to $10
per ton at the quarries, before being finished into grindstones.

Corundum.—Production was limited to the old mines in North Caro-

lina and Georgia ; 589 short tons, valued at $91,620, were produced in

1888, against 600 tons in 1887.

Oilstones and whetstones.—The production of novaculite from Ar-
kansas increased slightly, making the total, including Labrador oil-

stone, etc., 1,500,000 pounds, valued at $18,000 in the rough state.

MISCELLANEOUS.

« Precious stones.—No systematic mining was carried on in search of

gems in 1888. But in mining for other substances, and in chance discov-

eries, gems worth $64,850 in the rough state, and gold-quartz worth

$75,000, were found.

Phosphate roclc.—The production declined to 448,567 long tons, but the

total value increased slightly to $2,018,552 on account of better prices.

The trade in manufactured fertilizers was very prosperous.

Marls.—The production in the Southern States, particularly in Vir-

ginia, North Carolina, Alabama, Mississippi, and Florida, is increasing,

while the production of New Jersey decreased from 1887. About 300,000

tons, valued at $150,000, were produced.

Salt.—The industry shows only slight changes : In 1888 the pro-

duction was 8,055,881 barrels of 280 pounds, valued at .$4,374,203.

In 1887 the product was 8,003,962 barrels, worth $4,093,846. Kansas
became a commercial source of salt in 1888, producing 155,000 barrels,

with a prospect of still greater increase in 1889.

Bromine.—The product was 307,386 pounds, worth $95,290, an in-

crease from 199,087 pounds in 1887, worth $61,717. The price re-

mained at 31 cents per pound.

Borax.—The production was restricted to 7,5S9,000 pounds, worth

$455,340, at 6 cents per pound for the average quality. In 1887 the

product was 11,000,000 pounds, worth 5 cents per pound.

Sulphur.—The sulphur refinery in Utah was partially burned. This

and litigation over the property prevented any production in 1888. The
supply came principally from Sicily, with small importations from Japan.

It was practically all made into sulphuric acid.

Pyrites.—Product, 54,331 long tons, valued at the mines at $167,658;

a slight increase in quantity over the previous year.
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Barytes.—The production from Missouri, Virginia, and New York in-

creased to 20,000 long tons, worth at the mines $110,000. In 1887 the

product was 15,000 long tons, worth $75,000.

Gypsum.—The domestic supply comes principally from Ohio and
Michigan, with smaller amounts from New York, Virginia, Kansas,

Colorado, California, Dakota, and Utah. The product in 1888 was
110,000 short tons of crude gypsum, valued at $550,000. A large por-

tion of the supply is imported from Nova Scotia, where'l 26,118 tons,

worth $121,579, were produced in 1888.

Ozokerite.—From the region of Soldier's Summit, Utah, about G5,000

pounds of crude mineral wax were produced, worth $3,000 in New York,

where the material was sold. An increase is probable in 1889.

Soapstone.—Product about 15,000 tons, worth $50,000 before ship-

ment.

Asphaltum.—The product of 1888 includes 700 tons of gilsonite mined
in Utah ; 3,100 tons of ordinary asphaltum, principally from California,

and 50,000 tons of bituminous rock quarried in California for pave-

ments in competition with asphaltum ; total value, $331,500.

Feldspar.—The consumption for potters' use declined to 8,700 long

tons, worth, in Trenton, N. J., $50,000. In 1887, 10,200 long tons were

produced, worth $5G,100.

Flint.—For potters' use the consumption was 16,250 long tons. In-

cluding that for sand-paper and for glass, the consumption was about

30,000 tons, worth, unground, $175,000.

Potters' clay.—The consumption included 18,000 long tons of kaoliu,

or china clay, 5,250 tons of ball clay, and 13,500 tons of fire clay, worth,

altogether, $300,000.

Mica.—Owing principally to the use of smaller sizes in stoves, the

production of sheet mica decreased from 70,500 pounds in 1887 to 48,000

in 1888, valued at $70,000. There is increased demand for mica

waste.

Mineral paints.—The production, including ocher, metallic paints,

and small amounts of umber and sienna, increased to 24,000 long tons,

valued at $380,000.

Graphite.—The production of pure graphite was limited to Ticonde-

roga, New York, and is reported as practically unchanged. The total

product of pure material was 400,000 pounds, worth $33,000. Small

amounts of less pure material for foundry facings, etc., were produced

in North Carolina, and at Cranston, R. I.

Fluorspar.—The production, limited to the neighborhood of Hosi-

clare, Illinois, and Evansville, Indiana, is reported at 6,000 short tons,

worth $30,000, an increase of 1,000 tons over 18S7.

infusorial earth.—The product came principally from Maryland, and
amounted to 1,500 short tons, worth, before shipment, $7,500.

Zircon.—During 1887 and 1888, 25 tons of zircon were mined, princi-

pally in Henderson county, North Carolina, and sold for $10,000 for the
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manufacture of incandescent gas-burners. About 4 tons of inonazite,

one ton of allauite, 000 pounds of samarskite, and $500 worth of yttrium

minerals were produced for the same use. About tons of monazite

and 5 tons of cerite were also imported.

Mineral waters.—Amount sold in 1888, 9,628,5GS gallons, valued at

$1,709,302. In 1887 the product was 8,259,009 gallons, worth $1,261,-

473.

Totals.—The total value of the minerals produced in 1888 was $584,-

550,G76. It is recognized that this is the sum of the values of sub-

stances taken in various stages of manufacture and hence not strictly

comparable with each other ; still it is the most valuable means for

comparing the total products of different years. The result is an in-

crease of over $40,000,000 beyond the value of the product of 1887.

In that year nearly every mineral industry showed an increase, and
hence an increased total was evident. But the fact that the iucrease

was so very large was due to rather exceptional conditions in a few im-

portant industries, and it could not reasonably be expected that a sim-

ilar combination of circumstances would result in even a larger total

value for 1888. Nevertheless the unprecedented stimulus given to the

production of copper by an artificial price increased the total value of

that product nearly $13,000,000, or nearly enough to offset the decline

in the total value of pig iron. The other important factors in the in-

crease were coal and the other fuels which followed the increased quan-

tity of metals. With the anticipated decline of copper to the normal

demand, a decline in the total value of the product in 1889 will not be

inconsistent with the natural development of our mineral resources.

Metallic products of the United States in 1888.
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Non-metallic mineral products of the United States in 1888 (spot values).

Bituminous coal long tons.

Pennsylvania ;iuthracite do. ..

Building stone

Lime barrels.

Natural gas

Petroleum barrels.

Cement do. .

.

Salt do...

Limestone for iron flux long tons.

Soutli Carolina phosphate rock do...

Mineral waters gallons sold

.

Zinc white short tons.

Gypsum do. .

.

Borax pounds.

Mineral paints long tons.

Asphaltmn short tons.

Manganese ore long tons.

Flint do ..

Pyrites do ..

New Jersey marls short tons

.

Crude barytes long tons

.

Bromine pou nils

.

Corundum short tons.

Gold-quartz, souvenirs, jewelry, etc

Mica pounds.

Precious stones

Feldspar long tons

.

Graphite pounds

.

Fluorspar short tons.

Slate ground as pigment long tons.

Chrome iron ore do...

Novaculite pounds.

Cobalt oxide do...

Rutile do .

.

Asbestus short tons.

Total

Quantity.

91. 106, 998

41, 624, 611

49, 087, 000

27,615,929

6, 253, 295

8, 055, 881

5, 438, 000

448, 567

9, 628, 568

20, 000

110,000

7, 589, 000

24, 000

53, 800

2!), 198

30, 000

54,331

300, 000

20, 000

307, 386

589

48, 000

8,700

400, 000

6, 000

2, 500

1,500

1,500,000

8,491

1,000

100

Value.

$122, 498, 141

89, 020, 483

25, 500, 000

24, 543, 500

22, 629, 875

17.950,353

4, 533, 639

4, 374, 203

2, 719, 000

2,018,552

1, 709, 302

1, 600, 000

550, 000

455, 340

380, 000

, 331,500

279, 571

175,000

167, 658

150, 000

110,000

95, 290

91,620

75, 000

70, 000

64, 850

50, 000

33, 000

30, 000

25, 000

22, 500

18, 000

15, 782

3, 000

3,000

^322, 293, 159

Resume' of the value* of the metallic and non-metallic mineral substances produced in the

United States in 1888.

Metals $256,257,517

Mineral substances named in the foregoing table 322, 293, 159

Estimated value of mineral products unspecified 6, 000, 000
»

.

Grand total $584,550,676
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Summary of the mineral products of the United

l

2
3

4

5

6

7

8
9
In

11

12

13

14

15
16

17

IB

19
20
21
22
23
24
25
26
27
2h
29
30
31

32
33
34
35
30
37
38
39
40
41
42
43
44
45
46
47

Products.

METALLIC.

Pig-iron, spot value long tons..
Silver, coining value troy ounces.

.

Gold, coining value do
Copper, value at New York City pounds.

.

Lead, value at New York City., short tons..
Zinc, value at New York City do
Quicksilver, value at San Francisco.. flasks..
Nickel, value at Philadelphia pounds.
A luniinum,value at Philadelphia, troy ounces
Antimony, value at San Francisco. short tons
Platinum, value (crude) at New York City,
troy ounces

Total value metallic products

NON-METALLIC (SPOT VALUES).

Bituminous coal long tons.
Pennsylvania anthracite do. ..

Bu ilding stone
Lime barrels

.

Petroleum do. ..

Natural gas
Cement barrels.
Salt do. ..

Limestone for iron flux long tons..
South Carolina phosphate rock do
Zinc white short tons .

.

Mineral waters gallons sold..
Borax pounds.

.

Gypsum short tons .

.

Manganese ore long tons..
Mineral paints do ...

New Jersey marls short tons .

.

Pyrites long I ons .

.

Flint do ...

Mica pounds..
Corundum short tons..
Sulphur do
Precious stones
Gold-quartz souvenirs, jewelry, etc
Crude barytes long tons..
Bromine pounds .

.

Feldspar loDg tons -

.

Chrome iron ore ..do ...

Graphite pounds

.

Fluorspar short tons.

.

Slate ground as a pigment long tons..
Cobalt oxide pounds..
Novaculite do ...

Asphaltum short tons..
Asbestus do
Rutile pounds .

.

Total value non-metallic mineral products
Total value, metallic products
Estimated value of mineral products un-

specified

1882.

Quantity.

4, 623, 323

36, 1!>7, 695
1, 572, 186

91,640,232
132,890

33, 765
52, 732

281. 616

Value.

$106, 336, 429
40, 8u0, 000

32, 500, 000

16, 038, 091

12, 624, 550

3, 046, 620

1, 487, 042
309, 777

60

200

60, 861, 190

31, 358, 264

31, 000, 000
30, 053, 500

3, 250, 000

6, 412, 373
:;, s5o, ooo

332, 077
10, 000

4, 236, 291

Grand total

3,500
7,000

1.080,000
12, 000

25, 000

100, 000
500
GOO

20, 000
250, 000

14, 000

2, 500
425, 000

4,000
2, 000

11, 653

3, 000
1,200

500

12, 000

600

219, 755, 109

1883.

Quantity.

4,595,510
35, 733, 622
1, 451, 249

117,151,795
143, 957

36, 872
46, 725
58, 800

1,000
60

200

76, 076, 487
70, 556, 094
21, 000, 000

21, 700, 000

23, 704, 698
215, 000

3, 672, 750

4, 340, 140

2, 310, 000

1, 992, 462
700, 000

338, 903

52, 500
105, 000
540, 000

72, 000
100, OOO

250, 000

80, 000
21,000
75, 000

75, 000
80, 000
75, 000
70, 000
50, 000
34, 000

20, 000

24, 000
32, 046

10, 500

36, 000
1,800

228, 410, 380
219, 755, 109

8, 000, 000

456, 165, 489

68, 531, 500

34, 336, 469

32, 000, 000

23, 400, 229

4, 190, 000

6, 192, 231

3, 814, 273

378, 3S0

12, 000

7, 529,423
G, 500, 000

8,000
7,000

972, 000

25, 000

25, 000

114, 000
550

1,000

27, 000
301, 100

14, 100
3,000

575, 000
4,000
2,000
1,096

3,000
1, 000

550

Value.

$91, 910. 200
46, 200, 000
30, 000, 000

18, 064. 807

12,322,719
3, 311, 106

1, 253, 632

52, 920
875

12, 000

600

203, 128, 859

82, 237, 800

77, 257, 055
20, 000, 000

19, 200, 000

25, 740, 252
475, 000

4, 293, 500
4,211,042
1, 907, 136
2, 270, 280

840, 000

1, 119, 603
585, 000

*
i 20,'666

84, 000

486, 000
137, 500
100, 000

285, 000

100, 000
27, 000
74, 050

115, 000
108, 000
72, 264
71,112
60, 000
46, 000
20, 000
24, 000
2,795

10, 500
30, 000
2,000

242,111,889
203, 128, 859

8, 000, 000

453, 240, 748
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IRON
THE IRON AND STEEE INDUSTRIES OF

STATES IN 1888 AND 1S89.
THE UNITED

By James M. Swank,

General Manager of the American Iron and Steel Association.

Production, importation, and consumption ofiron and steel in 1888.—The
remarkable prosperity which characterized the iron and steel industries

of this country in 1886 and 1887 was not continued in 1888; the year

was one of only moderate prosperity for these industries as a whole,

while in some branches there was all through the year an entire absence

of prosperity. The aggregate production and consumption of iron and
steel in 1888 was much less than in 1887, and prices were much lower.

In the following table is presented, in short tons, except in reference

to nails, the statistics of the production of leading articles of iron and
steei in the United States in the last three years.

Production of leading articles of iron and steel in the United States in the last three years.

Short tons, of 2,000 pounds. (Except nails.)

Pig iron, including spiegeleisen
Spiegeleisen
Bessemer steel ingots
Bessemer steel rails

Open-heart h steel ingots
Open-hearth steel rails

Crucible steel ingots
Rolled iron, exc pt rails

Rolled steel, except rails

Iron rails

Pig, scrap, and ore blooms
Kegs of iron-cut nails (100 ponnds> .

.

Kegs of steel-cut nails (100 pounds) .

Kegs of steel-wire nails (100 pounds)

1886.
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The rapid substitutiou in this country of steel for iron is forcibly

shown in the table. Iron rails have almost entirely given way to steel

rails; rolled steel for other purposes than rails is seen to be a serious

and growing competitor of rolled iron ; steel cut nails are rapidly tak-

ing the place of iron cut nails ; and steel wire nails are fast growing in

popularity as a rival of all cut nails.

Our imports of all iron and steel products, the weight of which is as-

certained at the custom houses, have been as follows in the last three

calendar years, in short tons : 1886, 1,230,393 tons ; 1887, 1,997,247 tons
j

1888, 1,024,524 tons. The leading articles imported in 1888 were as fol-

lows, in short tons : Pig iron, 220,905 tons ; steel rails, 70,578 tons ; steel

ingots, blooms, billets, bars, etc., 116,129 tons; tin-plates, 333,616, tons;

and iron and steel wire rods, 1 14,030 tons. The imports of pig iron in 18S8

include 80,198 short tons of spiegeleisen and ferro-mangauese, for use

in our Bessemer and open-hearth steel works. Tin-plates constituted

almost one-third of our total importations in 1888. Our imports of this

necessity of our American civilization are steadily increasing from year

to year.

It will be noticed that our aggregate imports of iron and steel de-

clined almost 50 per cent, in 1888 as compared with 1887. This great

shrinkage was due to the lower prices of iron and steel which prevailed

in this country in 1888 as compared with 1887, and to the higher prices

which prevailed in Europe, the condition of the European iron trade

having greatly improved in 1888. This improvement still continues, so

that, with continued low prices in our own country even for a few

months longer, our imports of iron and steel in 1889 are likety to be even

less than in 1888.

The foreign value of our imports of iron and steel, including machin-

ery, cutlery, fire-arms, and other manufactures, the weight of which is

not obtainable, was $42,308,256 in 1888, $56,420,607 in 1887, and $41,-

630,779 in 1886. The foreign value of our imports of tin-plates in 1888

was $19,752,180.

The consumption of iron and steel in any given year may be approxi-

mately ascertained by adding the quantity manufactured at home to

the quantity imported, our exports of iron and steel, except in the

form of machinery, being inconsiderable. As our production of all

leading articles, pig iron, rolled steel, and steel naiis excepted, was
much less in 1888 than in 1887, and as our imports of iron and steel

were very much less, it follows that our consumption of iron and steel

in 1888 was below that of 1887. This was true even of pig iron, as the

shrinkage in our imports of this article in 1888 was much greater than

the excess of our production in 1888 over 1887. The shrinkage in our

consumption of iron and steel in 1888 as compared with 1887 is most
noticeable, however, in the figures relating to steel rails. The follow-

ing table shows approximately, in long tons, our consumption of both

foreign and domestic Bessemer steel rails in these two years.
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Consumption of Bessemer steel rails in the United States in 1887 and 1888.

Production
Importation

Approximate consumption

1887.

Long tons.

2, 101, 904

137, 588

2, 239, 492

1888.

Lowf tons.

1, 386, 278
63,016

1, 449, 294

The consumption of iron ami steel lias been carefully calculated as

amounting to about 300 pounds per capita in 1887, and to about 285

pouuds per capita in 1888, the average population of the country in

1887 being placed at 60,000,000, and in 1888 at 62,000,000.

Production of iron and steel by States and Territories.—Twenty-three

States and one Territory made pig iron in 1888; eleven States made
Bessemer and nine States made open-hearth steel ; eleven States made
steel rails ; twenty-five States and one Territory produced rolled iron

and nineteen States produced rolled steel, and twelve States made cut

nails. In the following table is given the production of these leading

iron and steel products by States and Territories in 1888, in short tons.

Production of leading articles of iron and steel in 1888, by States and Territories.

States and Territories.
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Production of leading articles of iron and steel in 1888—Continued.

States and Territories.
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Prices of iron and steel in 1888 and 1889.—Students of industrial

statistics do not expect and do not want cotemporaueous tables of

prices of any given commodity at many places of production or consump-

tion in any country. What they desire are comparative tables of prices

from year to year at one or two leading1 markets. Such tables enable

them, in connection with other facts which can not be tabulated, to

trace the development of industries, the changes in cost of production,

the increasing use of machinery, the condition of tbe markets, and the

prosperity or lack of prosperity of consumers. "The record of our prices

is given for statistical and historical and not for commercial purposes.

With this explanation we present below a table of the average monthly

prices at two leading markets in the United States of nine leading

articles of iron and steel from January 1, 1888, to July 1, 1889, aver-

aged from weekly quotations. The prices are per ton of 2,240 pounds,

except for bar iron and nails, which are quoted by the pound and the/

keg, respectively.

Months.

1888.

January $21. 75
February 22. 00
March 21.50
April 21.50
May 21.75
June 21.00
July 21.25
August 21.00
September 23.25
October 23.75
November 24.00
December 24. 00

1889.

January 2X50
February

!

23.50
March..'

!

23.50

2.2

a

2-3

April
May.
June

23. 50
22. 75
22. 50

O O C8

b'3.,3
a > a

$21. 00
20. 75
20. 50
19.75
18. 50
18.00
18.00
18. 00
18.00
18.00
IK. 00
18.00

18.00
18. 00
18.00
17. 35
17.00
17. 25

st-a

p.—
©

a 2
is*

a

$16. 75
17.00
17.00
10.50
16. 00
15.75
15.75
15.75
16.00
16.00
16.00
16.00

15.50
15. 25
15.25
15. 00
14. 75
14.90

9-=>

'p< ~
© ©,oMb «

& .~^ Or.

u-~ s
a

$17.00
16.75
16.50
15.65
15. 50
15.25
14. 75
15.00
16.25
16.50
16.50
16.25

15.50
14.75
15.00
14. 25
14.00
14.00

q
o .

%%
P. 3^.p

u re

n

$18. 10

17. 80
17.35
17. 25
16. 55
16.65
17. 10

17.15
17. 95
18.00
17. 50

17.15

16.75
10. 35
16.50
16.25
16.00
16 00

a a

gg
o

m

$31. 50
31.50
31.50
31.50
31.00
30.00
30. 00
29.00
28.50
28.00
27. 50
28.00

27.50
27.50
27.50
27. 50
27.00
27.50

9 «
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generally which took place iu 1888 was a continuation of the decline

wThich commenced in the spring of 1887, and which was fully recorded

in the volume of Mineral Kesources covering the results of that year.

Production and importation of iron ore in 1888.—The production of iron

ore by the leading irou-ore districts of the country in the last three

years was as follows, in long tons, the figures in nearly every instance

denoting shipments from the mines.

Shipments of iron ore from leadiny districts.

Districts.

Lake Superior mines of Michigan and "Wisconsin
Vermilion Lake mines of Minnesota
Missouri mines
Ohio mines -

Cornwall mines, Pennsylvania
New Jersey mines
Chateau gay mines, near Lake Champlain, New York
Crown Point mines. Now York
Port Henry mines, New York
Other Lake Champlain mines, New York
Uudson River Ore and Iron Company, New York
Tilly Foster mines, New York
Forest of Dean mines, New Vork
Salisbury region, Connecticut
Craubcrry mines, North Carolina .

Tennessee Coal, Iron, and Eailroad Company's Iniuan mines
Alleghany County, Virginia
Preston County. West Virginia
Calhoun, Etowah, and Shelby Counties, Alabama

Total of the above districts

1886.
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for fettling purposes in rolling mills; these elements give the probable

total consumption of iron ore, from which is deducted the quantity

imported; the remainder fairly represents the home production. The

writer has estimated the total consumption of iron ore in the Uuited

States in 1888 at 12,050,000 long tons, against 12,500,000 tons in 1887, and

a little over 11,000,000 tons in 1886. Our imports of iron ore in 1888

amounted to 587,470 long tons ; this amount subtracted from the amount

consumed would leave 12,062,530 tons as the product of domestic mines

in 1888, against 11,300,000 in 18S7 and 10,000,000 in 1886.

Our imports of iron ore in 1888, as has been stated, amounted to

587,470 long tons, valued abroad at $1,313,589 against 1,194,301 tons in

1887, valued at $2,206,958. The great shrinkage in our imports of iron

ore in 1888 was due to two co-operating influences: the lower prices

prevailing for domestic ore and the increased ocean freight charges on

foreign ore.

Of the iron ore imported in 1888 the mines of the Juragua Iron Com-

pany, in Cuba, which are owned by Pennsylvania capitalists, supplied

198,040 long tons, or more than one-third of the total imports of the year.

Messrs. George H. and S. P. Ely, of Cleveland, Ohio, have recently

purchased extensive iron-ore mines near to the mines of the Juragua

Iron Company, which they will develop and the product of which they

will place upon the markets of the United States and Europe. The

ore of these mines is said to be like that of the Juragua Iron Company,

rich in iron and low in phosphorus and sulphur, a true Bessemer ore.

The domestic iron trade in 1889.—Since the beginning of the present

year the condition of the iron trade has not been favorable, although

the consumption of iron and steel products, steel rails excepted, is still

active and the volume of production is therefore large. Manufacturers

have less reason to complain of a decreased demand than of unsatisfac-

tory and unremunerative prices. The general range of prices of iron

and steel in this country is to day almost as low as has ever been ex-

perienced. Present prices would be ruinous to all manufacturers but

for the numerous economical improvements in the various processes of

manufacture which have been introduced in the last few years.

The outlook for an improvement in the iron trade of the country in

the immediate future was not favorable as late as the end of May, but

as these lines are written, late in June, there is a general feeling of hope-

fulness that this improvement can not be much longer deferred. Prices

of all forms of iron and steel are now so low that only manufacturers

who are supported by abundant capital can afford to continue produc-

tion, and a tendency to a decrease in production must of itself soon

have a favorable effect on prices. We had reached in May the lowest

cost of producing iron and steel that is possible under existing condi-

tions.

The decline in our imports of iron and steel which was so noticeable

in 1888 is being continued in 1889. During the first four months of the
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present year we imported 285,428 long tons, against 313,953 tons in the

corresponding period of 1888. The quantity of tin-plates imported in

the first four mouths of 1889 was, however, enormous, exceeding the

quantity imported in the first four months of 1888 by over 21,000 long

tons, and forming about two-fifths of our total importations of iron and
steel during the period mentioned. Our imports of iron ore in the first

four months of 1889 amounted to 232,036 long tons, against 215,059

tons in the first four months of 1888, showing a slight increase.

The increasing uses of Bessemer and other steel.—Originally our Bes-

semer steel industry, which supplies us with most of our steel, was es-

tablished solely for the manufacture of rails, but at most of our

Bessemer works steel is now made for conversion into many forms

other than rails—into plates and sheets ; into structural shapes for

ships, bridges, and buildings; into nails, wire, axles, springs, tools,

shafting, etc. Upon the other hand, our open-hearth steel works were
originally established to produce these miscellaneous products, and
have never made many rails. In recent years our Bessemer steel works
have been employed more and more each year in the production of mis-

cellaneous articles, mainly because of the uncertain and capricious

market for rails. Of the ability of this country to supply any domestic

demand for steel which may be created in the future, whether Besse-

mer, open-hearth, or crucible steel, there can be no doubt whatever in

view of the great production of 1887.

A fresh illustration of the readiness of our steel manufacturers to

meet the home demand for any steel product which may be required is

found in the promptness Avith which they have responded to the

wants of the Government for heavy and light armor plate and for

heavy and light guns for our new Navy. Without disparagement to

other establishments, it may be specially mentioned that the facili-

ties now possessed by the Midvale steel works at Philadelphia for the

manufacture of gun forgings, and by the Homestead steel works of

Carnegie, Phipps & Co., limited, at Pittsburgh, for the manufacture
of armor plate, are a great credit to the country ; while the prepara-

tions which have been made during the last three years by the Bethle-

hem Iron Company, whose works are located at Bethlehem, Pennsyl-

vania, to supply the Government with both heavy armor plate and
heavy guns are unsurpassed iu Europe for either magnitude or thor-

oughness. This company has already commenced the delivery of steel

forgings to the Government.

Another illustration of the readiness of our steel manufacturers to

promptly meet any new demand for steel is found iu the erection within

the last few years of a sufficient number of plants to supply all the steel

wire rods that the country needs for fence wire and other wire. In 1888

we produced 298,770 short tons of steel wire rods, most of which large

tonnage was drawu into fence wire. Our wire-rod industry would have
been impossible if we had not previously built up our Bessemer steel
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industry, which supplies the steel for conversion into rods and after-

wards into wire so cheaply, that the cost of fencing- a farm of 160 acres

with barbed wire four strands high is now only a little over 50 cents an

acre. The manufacture of wire rods in this country is now a widely

distributed industry, and it is still growing. Massachusetts, Penn-

sylvania, Ohio, and Illinois are prominently engaged in the manufact-

ure of wire rods, while other States have made a beginning in their

manufacture. In 1»88 a very complete wire-rod plant was commenced

at Joliet, Illinois, and new plants are now in course of erection at New
Castle and Alleutown, in Pennsylvania, aud at Anderson, in the natu-

ral gas district of Indiana.

The manufacture of Bessemer and open-hearth steel in this country is

to-day a powerful stimulant to the manufacture of domestic pig iron, as

the following details of our production of pig iron in the last two years

will show :

Proportion of Bessemer to non-Bessemer pig iron produced in 1887 and 1888.

Bessemer pig iron anil spiogeleisen ..

Car-wheel, foundry, and mill pig iron

Total

1887
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This country does not produce block tin, which is essential to the

manufacture of tin-plates, but we can easily import all the block tin

that we may need for tin-plates. We now import large quantities for

ot her purposes. Block tin is free of duty. It is not an unusual circum-

stance for a country which is largely engaged in the manufacture of

metals to import its raw materials in large part, if not wholly, from

other countries. Our magnificent Bessemer steel industry has always

been dependent upon foreign countries for its supply, in whole or in

part, of spiegeleisen and ferromauganese. When we commenced the

manufacture of Bessemer steel we were wholly dependent upon foreign

countries for our supply of spiegeleisen. The Bessemer steel industry

of our great industrial rival. Great Britain, is still more dependent upon

foreign countries for its supply of raw material than we are. One-half

of the iron ore which is used in the manufacture of Bessemer pig iron

and spiegeleisen in that country is imported from Spain, Elba, and other

countries. Upon this subject Sir Isaac Lowthian Bell, a very high En-

glish authority, made the following statement in reply to a toast at the

annual meeting of the Wolverhampton Chamber of Commerce, on Wed-
nesday, January 30, 1889

:

" When the so-called Black Country first began to make iron it was

necessary that the ores and the coal should be found in juxtaposition, but

now the more rapid communication possible between centers of the coun-

try had lessened this necessity, and we were in the presence of very

changed conditions of things. Of all the changes which had taken place,

the most important was the introduction of the Bessemerconverter. The
improvements in steam navigation enabled us to import large quantities

of foreign ores. But for these importations steel at the present time

would have been almost a luxury in England. As a result of this in-

terchange of products the price of steel had been reduced. It was now
possible to send to Bilbao, 1,000 miles away, and bring over ore for the

manufacture of steel rails, which could be produced at much less than

the price of iron rails made from Cleveland ironstone, which lay almost

at the gates of the Cleveland rolling mills. And the quality of the steel

rails was twice that of the iron rails."

In a letter which the writer recently addressed to the Hon. Will-

iam B. Allison the following statements were made: "Nearly all the

tin-plates of commerce are manufactured in Great Britain, and the

greater part of the tin-plates of that country are produced in South

Wales. Tin itself, with which iron and steel sheets are coated, is ob-

tained chiefly from Cornwall in England, from the Malayan peninsula,

and neighboring islands in the Straits of Malacca, and from Australia.

The supply of tin which Great Britain obtains from Cornwall is far

from sufficient to meet her wants, and she is consequently a large im-

porter of tin from the East Indies and Australia. Indeed a large part

of the Cornwall supply is annually exported to other countries in the

form of block tin, imported tin being regarded as superior to that of
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Cornwall for coating iron or steel sheets. An English authority states

that Cornish tin ' is not so fluid, not so soft, and will not cover so large

a surface of plate' as imported tin."

Illustrations of the propriety of sending to other countries for a sup-

ply of tin to enable us to engage iu the manufacture of tin-plates need

not be confined to industries which embrace the metals only. The great

cotton industry of Great Britain was wholly built up from supplies of

raw cotton drawn at first from India and afterwards from the United

States, Egypt, and other countries. Its chief supply has loug come
from the United States. Our own country is a large producer of woolen

goods and carpets, but it derives its supply of both the coarser and the

finer qualities of wool in part from Australia, South America, and other

countries. We are also largely engaged in the manufacture of silk

goods, but all the raw silk we consume is imported from Asiatic and

European countries. Dyes for all textile goods we import largely from

other countries. We are large importers of hides to be used in the

manufacture of leather and of various raw materials to be used in the

manufacture of chemicals and other manufactured products.

It is not, therefore, a valid or even a plausible objection to the prop-

osition to establish a tin-plate industry in this country that we do not

have among our native resources a supply of tin to be used in coating

iron and steel plates. It may be found, upon further investigation,

that we possess an ample supply of this raw material; it has already

been sufficiently demonstrated that we possess in the Black Hills of

Dakota at least a partial supply, which is in process of development.

But, if it should be necessary for us to import our whole supply of tiu

before we could establish a tin-plate industry on American soil, there

exists no commercial or metallurgical reason why we should not do

this. If Great Britain can make tin-plates with imported tin we can

certainly do the same. If our own country could successfully establish

a Bessemer steel industry by depending wholly upon foreign countries

for a supply of spiegeleisen surely we could meet with equal success iu

establishing a tin-plate industry, even if compelled to rely wholly on

foreign countries for a supply of tin to coat the iron or steel sheets we
know so well how to make.

The facilities which we possess for the manufacture of tin-plates cer-

tainly warrant the expectation, in the light of previous experience in the

introduction of new industries, that if the tin-plate industry should

be established in this country, the price of tin-plates would soon be

reduced instead of being increased. That their quality would be im-

proved if made at home there cannot be the slightest doubt.

Is Pennsylvania losing her leadership in the manufacture of iron and

steel?—This question is frequently asked, and it receives various answers.

Iu view of the rapid and gratifying development of the iron and steel

industries of our country in the West and South in recent years it may
properly receive attention in these pages.
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The two leading and controlling iron and steel products of this coun-

try are pig iron and Bessemer steel ; they form the foundation of nearly

all our finished iron and steel products. Fortunate is the State which
can economically make both pig iron and Bessemer steel, for it can then

economically make in great variety the finished iron and steel products

which are derived from them.

To show the growth and present position of the manufacture of both

these leading products in various sections of the country we give here-

with the statistics of their production by States and sections, the figures

relating to pig iron commencing with 1880 and those relating to Bessemer

steel commencing with 1874. It was in 1879 that our pig iron industry

took a fresh start after a long period of depression, and it was after 1874

that the statistics of our production of Bessemer steel by States were

first published, since which time this industry has had a rapid growth.

First a table is presented showing our production of pig iron in the last

eight years

:

Comparative production of pig iron in various sections.

NEW ENGLAND, NEW YORK, NEW JERSEY, AND PENNSYLVANIA.

Statea.
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tity of pig iron which this section annually produces is very small,

although it is of superior quality, being all made with charcoal, and

most of it from superior ores. Iu New York there has been positive

retrogression in the manufacture of pig iron in the last decade. In the

pig iron industry of New Jersey we find a fitful activity during this

period, but no progress, with a decided tendency to lower production.

Unitedly New England, New York, and New Jersey now produce much
less pig iron than formerly. Their failure to keep their pig iron indus-

try in line with that of other sections of the country is partly due to the

absence of mineral fuel within their territorial limits, partly to the

scarcity of desirable ores for the manufacture of Bessemer pig iron, and

partly to the great expense of mining many of the ores which they do

possess. Anthracite coal and bituminous coke are taken to New Jer-

sey and New York from Pennsylvania, Bessemer iron ore from Lake
Superior is taken to New York, and foreign ore is imported into both

New York and New Jersey. These are not favorable economical con-

ditions.

By reference to the table, it will be seen that Pennsylvania has in-

creased her production of pig iron from 2,083,121 short tons in 1888, to

3,589,186 tons in 1888; a gain of 1,506,005 tons, or 72 per cent. Her
jnoduetion in 1887 was even larger than 1888. The growth of the pig

iron industry of Pennsylvania was of a most aggressive character from

1880 to 1885,and it has since been phenomenal in its magnitude.

The six western States in our table have increased their production

of pig iron from 1,194,084 short tons in 1880, to 2,119,456 tons in 1888

;

a gain of 925,372 tons, or 77 per cent. This is a greater percentage of

increase than that of Pennsylvania, which was 72 per cent., but the in-

crease in quantity of pig iron produced was 580,693 tons less than the

increase of Pennsylvania. It will be noticed that almost the entire gain

in production in the western States in the last decade has been made
since 1885, and that it has been very great.

The nine southern States in the table have increased their production

of pig iron from 397,301 short tons in 1880 to 1,132,858 tons in 1888 ; a

gain of 735,557 tons, or 185 per cent. This percentage is nearly two and
a half times as large as that of the western States, and more than two
and a half times as large as that of Pennsylvania, but the increase in

the quantity of pig iron produced by the southern States from 1880 to

188S was 189,815 tons less than that of the western States, and 17,475

tons less than half the increase of Pennsylvania in the same period.

The comparisons above given, while indicating rapid progress in

recent years in the manufacture of pig iron in the West and South, do
not show that Pennsylvania is losing her leadership as a pig iron

producer. This conclusion is corroborated by the following state-

ment of Pennsylvania's percentage of the total production of pig iron

in the United States in the last nine years

:
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Pennsylvania's percentage of the total production of pit/ iron in the United States.

Years.
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This table shows that since 1877 Pennsylvania has annually pro-

duced more than one-half of the Bessemer steel that has been made in

the United States, and that the competition of no other State has seri-

ously weakened her position as the great leader in our Bessemer steel

industry, rapid and gratifying as has been the progress of Illinois

and of some other States. It will be noted, however, that Pennsyl-

vania made a larger percentage of the total production of Bessemer

steel in 1884 and 1885 than in any succeeding year. But this decline

in her percentage still leaves her leadership secure. Here again, as

in the production of pig iron, it is not the comparative percentage of

growth which is significant, but the quautity of Bessemer steel that

is annually produced.

The fallacy of measuring the growth of the industries of the coun-

try from year to year by percentages was fully exposed in a report sub-

mitted to the House of Representatives on June 16, 188G, by the minor-

ity of the Ways and Means Committee of that body, from which the

following is quoted:
u To illustrate, take, for example, the population of Ohio, which in

1800 was 45,365 ; in 1810, 230,760, an increase of 400 per cent. ; in 1820

it had reached 581,295, a remarkable and healthy increase you will say,

but apply the test of the majority of this committee, and we find that

the increase during this decade has been but 152 per cent. In 1830 this

State had reached a population of 937,903, numerically a most satis-

factory increase, but submit it to the percentage test, and it is found to

be but 61 per cent. In 1840 the population of Ohio had reached

1,519,467, an increase of 62 per cent. ; in 1850 it was 1,980,329, an in-

crease of 30 per cent. ; in 1860 it was 2,339,511, an increase of 18 per

cent. ; in 1870 it was 2,665,260, an increase of 13 per cent. ; and in 1880

it had reached 3,193,062, an increase of 16 per cent.

"Apply this method of reasoning to the population of the State of

Ohio, or to any of our western States, and we should find that, while

the percentage of increase had decreased from 409 per cent, in the de-

cade ending in 1810 to 16 per cent, in the decade ending in 1880, the

world at large would be marveling at the tremendous increase of pop-

ulation in this State from 45,365 in 1800 to 3,198,062 in 1S80. If the

doctrine of percentages is to be the test of growth and population, then

Ohio has been most unfortunate. Her percentage between 1800 and

1810, if continued, would have given her a population of over seventeen

billions.

"What is true in the case of population is equally true when applied

to agriculture. Thus between 1870 and 1880 we find the increase in

the production of corn in Ohio was about 66 per cent., while in Ne-

braska during the same period the increase was 1,279 per cent., and in

Kansas 521 per cent. If the increase during the next decade in the

State of Nebraska is to be figured by percentages, the product would

be ^01,866,000 bushels of corn, or more than one-half of the total corn
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product of tlie United States in 1884. What is true of the State of

Nebraska is equally tine of the United States. The percentage of

growth in population and in wealth is always greater in the earlier

periods of the history of a nation."

In the statistics of pig iron and Bessemer steel above presented, we
have referred only to those leading products in the manufacture of

which other sections of the country as well as Pennsylvania are promi-

nent. In the manufacture of open hearth steel and crucible steel she

makes annually a larger proportion of the country's total product

than she does of either pig iron or Bessemer steel.

Looking at the question before us from a statistical standpoint, and

without considering either the advantages or disadvantages of compet-

ing sections, we conclude that Pennsylvania is not losing her leader-

ship in the manufacture of iron and steel. She has steadily maintained

her position as the leading producer of pig iron and all kinds of steel,

and pre-eminence in the supply of these foundation products, joined to

her great advantage in the possession of a variety of excellent fuel, has

enabled her to keep far in advance of all competition in the manufacture

of finished iron and steel products. Southern competition in the man-

ufacture of pig iron and western competition in the manufacture of

Bessemer steel may narrow the markets for her finished products, but

a large part of the country will still supply her with willing customers

for these products, while the market within her own borders for all

forms of iron and steel can not be seriously invaded by domestic

competition from any section. The only competition in her own iron

market that now confronts her manufacturers is that of Southern pig

iron, but this competition can only take place in the eastern part of the

State, and even here the use of cheaper and better ores, both foreign

and domestic, is annually reducing the cost of production. Lower

freight rates and cheaper fuel will also be insisted upon by the pig iron

manufacturers of eastern Pennsylvania before they will permanently

blow out their furnaces.

This subject may be dismissed with the remark that we may all re-

joice at the wonderful progress that has been made in late years in de-

veloping the iron and steel industries of the West and the South. The
localization in any State or section of our Country of any great industry

is certainly not desirable. The strength and the perpetuity of all our

industries depend upon their distribution wherever the conditions of

production are favorable. The law of the survival of the fittest will

determine where these industries shall receive their highest develop,

ment; but our Country is so large and its resources are so ample, that no

State and no section can hereafter be truthfully referred to as the sole

producer of any leading manufactured product—iron and steel in their

crude and finished forms, stoves and hardware, iron and steel bridges,

heavy and light machiney, tools of all kinds, cotton and woolen goods,

silk goods, pottery and glassware, furniture, leather, agricultural im-
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plements, and many other products. Largely through the influence of

our railroads and the wide distribution of our manufacturing industries

we are rapidly becoming a homogeneous and a thoroughly united as

well as an industrially independent people. Our further progress as a

nation through these mighty influences can not be prevented.

Production of iron ore and coal by countries.—In the production of

iron ore and coal, " raw materials" of the manufacture of pig iron, the

United States is only surpassed by Great Britain. The following table

shows our production of these minerals in 1888 in comparison with their

production by other countries in that year or in the most recent years

for which official statistics or data for a careful estimate are available.

English tons of 2,240 pounds are used in giving the statistics of Great

Britain and the United States, and metric tons of 2,204 pounds are

used for all the continental countries of Europe.

World's annual product of iron ore. and coal.

Countries.
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World's annual product of pig iron and steel.

29

Countries.

Great Britain
United States
Germany and Luxemburg.
France
Belgium
Austria and Hungary
Russia
Sweden
Spain
Italy
Other countries

Total

Percentage of the United States.

PiK iron.

Years.

1888
1888
1888
1888
18^8
1888
1880
1887
1885
1887
1888

Tons.

7, 898, 634
C, -189, 738
4, 258. 471

1, 688, B76
826, 98t
761, COO
541,951
456 025
159, 225
12, 265

100,000

23, 194, 475

Steel.

Tears. Tons.

1888
1888
1888

1888
1888
1888
1886
1387
1887
1887
1888

27. 98

3, 405, 530
2, 899. 140

1, 785,354
525.0(0
223, 038
355, (138

240, 000
111,505
24, 500
73. 262
30, 000

9, 079, 979

29.95

It will be seen that in 1888 the United States produced 28 per cent,

of tbe world's product of pig iron, and 30 per cent, of its product

of all kinds of steel. In 1887 its percentage of pig iron was 29 per

cent., and of steel it was 35 per cent. The explanation of the reduced

percentage of the United States in J 888 is found in the increased activ-

ity in that year of the iron and steel industries of Great Britain and
Germany and the decreased activity as a whole of the iron and steel

industries of the United States. But taking even the percentages of the

United States for 1888 and comparing them with the relation of our iron

and steel industries to those of other countries and what a marvelous

growth do they record !

The world 1s progress in the manufacture of iron and steel during the last

decade.—The statistics of the production of iron and steel for 1888 which

have been given in the table above possess special interest in view of the

fact that they show that there are now three great iron and steel produc-

ing countries—Great Britain, the United States, and Germany, whereas
twenty-five years ago Great Britain was so far ahead of all other coun-

tries in the manufacture of these products that her manufacturers and
statesmen did not dream that she would ever have serious competitors in

the world's markets. The iron and steel consuming countries of the

world were supposed to be helplessly at her mercy—hopelessly de-

pendent upon her for Welsh rails for their railroads, Sheffield cutlery

and all English tools made of steel, the finer qualities of Scotch pig

iron for foundry purposes, Low Moor and other favorite brauds of plate

iron for boilers, Crown and other choice brands of bar iron from Staf-

fordshire, English-drawn wire, English hoops and cotton ties, and all

kinds of iron and steel machinery in the manufacture of which great

skill is required. At that time the Bessemer steel industry had not

been established in the United States, and we had but just commenced
to develop our rich stores of Lake Superior iron ores and to apply our

excellent Connellsville coke to their reduction. Germany lagged far

behind as a producer of pig iron and steel and all their products. Bis-
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marck had not tlieu adopted the protective policy, nor had the basic

process of manufacturing steel from highly phosphoric ores, with which

Germany is abundantly supplied, been invented. But Great Britain

was busy making steel by the Bessemer and other processes; she had

long known the virtues of Durham and other coke, and she had a variety

of iron ores in abuudance everywhere. She had great tleets to take

the products of her blast furnaces, rolling mills, and machine shops to

all parts of the world. Her supremacy in the manufacture of all iron

and steel products appeared to be not only unchallenged, but unassail-

able.

Since those days the United States and Germany have rapidly and

even phenomenally increased their production of pig iron and steel and

all articles made from them. The whole world, indeed, has greatly in-

creased its production of iron and steel in the last twenty-five years, a

result which is largely due to the extraordinary increase in that period

of railroad mileage in all civilized countries ; but the United States and

Germany have made more progress than any other countries, and very

much more than Great Britain.

The following table shows the world's product of pig iron and steel

in 1878, ten years ago, complete statistics for an earlier period being

inaccessible. Long tons are used for Great Britain and the United

States, and metric tons for all other countries.

World's product of pig iron and steel in 1878.

Countries.

Great Britain
United States
Germany and Luxemburj
France
Belgium
Austria and Hungary
Russia
Sweden
Spain
Italy.
Other countries.

Total

Pig iron.
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producing' countries in 1878 and 1888. Long and metric tons are used

as heretofore explained. The small pig iron product of Luxemburg is

included in that of Germany :

World's pig iron product, with the percentage of each country, for l87es and 1888.

Countries.

Great Britain
United States
Germany and Luxemburg
Fiance
Belgium
Austria and Hungary
Russia
Sweden
Spain
Italy

Other countries



32 MINERAL RESOURCES.

is destined to remain a powerful competitor with all iron and steel pro-

ducing countries. Although a large importer in late years of iron ores

of special qualities, she still mines large quantities of native ores, while

the exhaustion of her vast supplies of coal is only a remote possibility.

The foreign ores which she imports are easily obtained, chiefly from

mines in Spain. From the recent report of Mr. J. S. Jeans, the secre-

tary of the British Iron Trade Association, we compile the following

table, showing the products of coal, iron ore, and iron and steel in

Great Britain in 1S8S, with other valuable information, compared with

the two previous years.

Cool and iron statistics of Great Britain in 188(5, 1887, and 1888.

Products—Long tons.

Coal
Iron ore
Pig iron
Stocks of pii; iron, December 31

Puddled bar
Bessemer steel ingots
Open-heart!] steel ingots
Bessemer steel rails

Tonnage of ships launched
Exports of iron and stoel

Imports of iron ore

188C.

157,018,482
11,110,013

(i, 870, 065

2, 491, 506

1,610,701

1, 570, 520
C94, 150

730, 343
481, 233

3, 388, 494

2, 878, 469

1887.

162, 119, 812
13, 098, 041

7, 441, 927
2, 778, 684

1, 701, 312

2, 004, 403
981, 104

1,021,847
577, 327

4, 143, 02X

3, 765, 788

18S8.

169,

14,

935, 219
166, 000
898, 634
588, 708
031,473
012, 794
292, 742
979, 083

904,329
966, 984
562, 071

In the production of both Bessemer steel ingots and Bessemer steel

rails the United States has for many years been in advance of Great

Britain, and in 188G and 1887 we excelled the mother country in the

production of all kinds of steel. This latter honor we yielded to her,

however, in 1888, which was a year of great but temporary reaction for

our Bessemer steel industry.

It only remains to mention that the iron and steel industries of all

European iron and steel producing countries were very active in 1888,

and that this activity still continues.

June, 1889.



IRON IN THE ROCKY MOUNTAIN DIVISION.

By F. F. Chisolm.

Colorado.—The two furnaces of the Colorado Coal and Iron Com-
pany were not in blast continually during the year 1888, one only beiug

steadily worked. A great deal of interest has been shown in the State's

iron resources, and investigations have been made especially with a

view to making pig iron in Denver, but the results have not proved

very satisfactory. The iron ores of Castle creek and the Roaring Fork

of Grand river, lying in Pitkin and Garfield counties, remain undevel-

oped. The mines of the Colorado Coal and Iron Company, the only op-

erators, are still able to supply the furnaces when supplemented by
special iron ores from Leadville. The demand for steel rails fell off

with the cessation of railway building by Colorado companies. During

the year little was done by local railways in the way of extensions, and

the foreign roads entering the State brought their rails from east of the

Missouri river. The rapid growth of the cities and towns along the

Front range kept the demand for building material, such as nails, very
active.

During 1888 the Colorado Coal and Iron Company used 2,808 tons of

maugauese ores from Leadville and made some spiegel iron. From the

Company's mines at Calumet, near Salida, 5,659 tons of magnetic iron

ore were mined, and from the Hot Springs mine in Saguache county

19,954 tons of rich hematite were taken. The mines at these two points

are the only ones in the State operated for iron manufacturing. The
iron ores of Leadville are generally too low in iron to be available, and

are generally consumed by the silver-lead smelters, who pay for all sil-

ver contained, if the ore contains 40 per cent, of metallic iron. By the

smelters probably 20,000 tons of iron ores, containing a small percent-

age of silver, are used. No record is kept of this consumption.

Product of iron by the Colorado Coal and Iron Company in 1888.

Pig iron, including some spiegel
Iron castings
Cast-iron water-pipe
Steel rails

Steel nails (kegs of 100 pounds) .

Spikes (kegs of 150 pounds)
Merchant iron, mine rail, etc

Iron ore:
Calumet mine
Hot Springs mine
Leadville inanganiferous ore

Total

Short tnu:i.
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Montana.—Mr. O. C. Mortson, of Great Falls, has kindly furnished a

description of the iron ores of north-central Montana, These deposits

have not as yet been developed, but considerable attention was paid

to them during 1888, with a view to their development in the near

future. Several kinds of ore are found in various localities in the

lesion. Close to the suburbs of Great Falls, in the Sand Coulee region,

is a deposit oflimonite, of the subclass bog ore, which has been analyzed

by Professor Dodge, of the State University of Minnesota, with the

following results:

Analysis of bog iron ore near Great Falls, Montana.

Silica
Alumina
Peroxide of iron
Lime
Manganese
Sulphur
Phosphorus
Water ,

Magnesia
Metallic iron...

Per cent.

3.01
Trace.

79. 0(i

.56

.30

.09
None.
17.00
None.
55.00

Little development has yet been made on this deposit. The whole of

the Sand Coulee and Belt Creek coal field is underlaid about 40 to 00

feet below the coal, by a stratum of carbonate of iron. This stratum

varies from 3 to 6 feet in thickness and is very similar in character to

the' clay ironstones of Yorkshire and Staffordshire, England. The fol-

lowing analysis is given by Professor Dodge

:

Analysis of carbonate ore from the Sand Coulee district, Montana.

Silica

Peroxide of iron..
Carbonate of iron

.

Corhouate of lime
Phosphorus
Moisture
Sulphur
Metallic iron

Per
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is a very large contact vein of specular hematite, which is traced for a

number of miles. Between Willow and Running Wolf creeks it shows

on the surface from 24 to 38 feet in thickness of iron ore, which, in an-

alyses by Professor Dodge, gave :

Analysis of specular hematite from Willow creek, Montana.

Silica
Alumina
Peroxide of iron .

Lime
Manganese
Sulphur
Phosphorus
Water

Total ..

Metallic iron

Per cent. Per cent

2.37
Trace.

'JO. 40

Trace.

.04
0.31

None.
3. 08

95. 20
1. 02
.20
.40

.12

99. 12

03. 128

100. 52
GO. 0-1

A similar contact vein occurs on the northern slope of these mount-

ains, across about two miles of Belt park. The vein here has been located

in six places. On the western location the vein is 17 feet in thickness.

Prof. W. T. Weuzell, of San Francisco, California, after a thorough anal-

ysis gave the following composition:

Analysis of iron ore from Belt park, Montana.

Sesquioxiile of iron ...

Protoxide of iron
Peroxide ofmanganese
Silica

Alumina
Sulphur
Water

Total f

Per cent.

70
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Production statistics.—According to the Director of the Mint, whose

statistics are accepted as authoritative in this report, the product of gold

was 1,604,027 fine ounces, with the value of $33,175,000, in the calendar

year 1888. This is about the same as in 1887, being an excess of only

$75,000. The silver product, however, increased notably, being 45,783,-

G32 fine ounces in 1888, with the commercial value of about $43,000,-

000, or a coining value of $59,195,000. In 1887, the silver product was

41,2G9,240 ounces, with a coining value of $53,441,300. The totals

given above are the products from ores mined in the United States.

In addition, some 10,000,000 ounces of silver were extracted in the

United States from foreign ores and bullion, principally from Mexico.

In the following table the effort has been made to distribute the totals

to the States and Territories where produced, a task of increasing diffi-

culty, owing to the extended practice of shipping ores to distant smelters

for treatment and to the increase in number and importance of the

sampling works. In the tables the increased importance of Montana
and Colorado as producers of silver is especially apparent, the increase

in Montana having been largely due to the heavy stimulus to copper

production.

Approximate distribution in round numbers, by Stales and Territories, of the estimated total

product of precious metals in Ike United Slates during the calendar years 1881 to 1888,

inclusive.

States and Territo-
ries.

Alaska
Arizona
California
( lolorado
Dakota
Georgia
Idaho
Maine
Montana
Nevada
New Mesico ..

North Carolina.
Oregon
South Carolina.
Tennessee
Utah
Virginia
Washington ...

Wyoming

Total

Gold.

$15, 000

1, 0G0, 000
18,200,000
a, 300, ooo
4, 000, 000

125,000
1, 700, 000

2, 330, ooo
2, 250, 000

185, ooo
i 1 5, ooo

l, loo, ooo

35, 000

5, 000
145,000
in, 000

120,000
5, ooo

34, 700, 000

1881.

Silver.
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Approximate Uistribution in round numbers, by States and Territories, of the estimated

total product of precious metals in the United States, etc.— Continued.

States and Territories.

Alaska
Arizona
California
Colorado
Dakota
Georgia
Idaho
Montana
Nevada
New Mexico
North Carolina
Oregon
South Carolina.
Utah.
Virginia
Washington ...

Wyoming
Other

1883.

Gold.

$300, 000
950, 000

14, 120. 000

4, 100, 000

3, 200, 000

190, 000

1, 400, 000

1, 800, 000

2, 520, 000
280, 000
1G7, 0(10

660, 000

56, 500
140, 000

0, 000
80, 000
4,000

17, 500

Silver.

$5, 200, OHO

1, 400, 000
17, 370, 000

150, 000
1,000

2, 100. 000

6, 000, 000

5, 430, 000

2, 845, 000

3, 000
20, 000

500

5, 620, 000

Total.

500

Total 30,000,000 40,200,000

$300, 000

6, 150, 000
15, 580, (100

21,470,000

3, 350, 000
200, 000

3,500, imo

7, 800, OdO

7, 950, 000
3, 125, 000

170, 000
680, 000
57,000

5, 760. 000
6,000

60, 500
4,000

17, 500

76, 200, 000

1884.

Gold. Silver.

$200, 000
930, 000

13, 600, 000
4,250,000
3, 300, 000

137, 000
1,250,000
2, 17o, 000

3, 500, 000
300, 000

157, 000
660, 000

57, 000
120, 000
2,000

85, 000
6,000

76, 000

30, 800, 000

$4, 500, 000
3, 000, 000

16, 000, 000

150, 000

2, 720, 000

7, 000, 000

5, 600, 000

3, 000, 000

3, 500
20, 000

500

6, 800, 000

1,000

'5,066

48, 800, 000

Total.

$200, 000

5, 430, 000
16, 600, 000
20, 250, 000

3, 450, 000
137, 000

3, 970, 000

9, 170, 000

9, 100, 000
3, 300, 000

100, 500

680, 000
57, 500

6, 920, 000

2, 000
86, 000
6,000

81, 000

79, 600, 000

Alaska
Arizona
California
Colorado
Dakota
Georgia
Idaho
Montana
Nevada
New Mexico
North Carolina
Oregon
South Carolina
Utah
Washington
Texas, Alabama, Ten-
nessee, Virginia,Ver-
mont, Michigan, and
Wyoming

Total

1885.

$300, 000
880, 000

12, 700, 000

4, 200, 000
3,200,11110

136, 000

1, 800, OOO

3, 300, 000
3,100.000

800, 000
152, 000
800, 000

43. 000

ISO, 000

120, 000

90, 000

$2, 000

3, 800, 000

2, 500, 000

15, 800, 000

100, 000

3, 500, 000

10, 060, 000
0, 000, 000
j, 000, 000

3, 000

10, 000

6, 750, 000

70, 000

5,000

31,801,000 1 51,600,000

$302,

4, 680,

15, 200,

20, 000,

3, 300,

136,

5, 300,

13, 300,

9, 100,

3, 800,

155,

810,

43,

G, 930,

190,

000
000
000
000
000
000
000
000
000
000

000
000
000
000
000

1886.

95, 000

$446,

1, lio,

4, 725,

4, 450,

2, 700,

152,

1,800,

4, 425,

3, 090,

400,

175,

990,

37,

210,

147,

000
000

000
000
000
500
000
000
000
000
000
000
500
000
000

5,000

83,401,000 34,809,000

$2, 000
3, 400, 000
1,400,000

10, 000, 000
425, 000

1,000
3, 600, 000

12,400,000

5, 000, 000
2,300, 000

3, 000

5, 000
500

6, 500, 000
80, 000

205, 000

51, 321, 500

$448, 000

4, 510, 000
16, 125, 000

20, 450, 000

3, 125,000
153,500

5, 400, 000
16, 825, 000
8, 090, 000

2, 700, 000
178, 000

995, 000

38, 000

6, 716, 000

227, 000

210, 000

86, 190, 500

1887.

Alaska
Arizona
California
Colorado
Dakota
Georgia
Idaho
Michigan
Montana
Nevada
New Mexico
North Carolina .

Oregon
South Carolina..
Utah
Washington
Texas
Alabama, Tennessee,
Virginia, Vermont,
Michigan, and Wyo-
ming

Total

$675, 000
830, 000

13,400,000
4, 000, 000
2, 400, 000

110,000

1, 900, 000

35, 000
5. 230. 000

2, 500, 000
500, 000
225. COO
900, 000

50, 000
220, 000
150, 000

22, 000

33, 147, 000

$300
3, 800, O11O

1, 500, 000
15,000,000

40, 000
500

3,000,000
26, 000

15, 500, 000
4,900,000
2, 300, Olio

5,000
10, 000

500
7,000,000

100,000

250, 000

1,000

53, 433, 300

$675, 300

4,630,000
14, 900, 000

19, 000. (,00

2, 440, 000
110, 500

4,900,000
01, 000

20, 730, 000
7, 400, 000

2, 800. 000

230, 000
910, 000
50, 500

7, 220, 000
250, 000

250, 000

23, 000

86, 580, 300

1888.

$850. 000
871, 500

12, 750, 000
3, 758. 000
2, 600, 000

101, 000

2. 400, 000
42. 000

4,2(10,000
3.525,1100

602, 000

136, 000
825. 000
39, 000

290, 000

145, 000

30, 000

33, 167, 500

$3,

3, 000,

1,400,

19, 000,

100,

3, 000,

84,

17,000,

7. 000,

1,200,

3,

15,

7, 000,

100,

300,

000

000
000
000
000
500
000
000
000
000
000
500
000
200
000
000
000

500

$853, 000
3, 871, 500

14, 150, 000

22, 758, 000

2, 700, 000
104, 500

5,400, 000

120,000
21,200, 000
10,525,000
1, .so2, 000

130, 500
810,000

39, 200
7,200. 0011

245, 000

300, 000

30, 500

59,206,700 92,374,200
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The following table shows the production of gold and silver in the

United States since 1804, silver being valued at the coining rate in silver

dollars, equivalent to $1.2929 per troy ounce flue

:

Product of (/old and silver in the United States to December 31, 188S.

Periods.

Output of the Southern States from 1804 to the dis-

covery of gold in California in 1848 (based on
estim'at es of Prof. J. D. Whitney)

Product from 1848 to 1879, inclusive, by fiscal years ..

Fiscal yearending June 30, 1880 (census figures, cover-
ing a period one month earlier, assumed)

July 1, 1880, to December 31. 1880 (estimated on the
basis of half the product of the fiscal year 1881, as
reported by Hon. Horatio C. Burchard, Director of

the Mint) ...

Calendar years 1881 to 1884, inclusive (as reported by
Hon. Horatio C. Burchard, Director of the Mint) . .

.

Calendar years 1885, 1886, 1887, and 1888 (as reported
by Dr. James P. Kimball, Director of the Mint)

Total product of the United States to close of
1888

Gold.

$13, 243, 475
1,484,041,532

33, 379, G63

18, 250, 000

128, 000, 000

133,116,000

1, 810, 030, 670

Silver. Total.

$422, 722, 260

41, 110, 957

21, 050, 000

184, 800, 000

215, 23G, 300

884, 919, 517

$13,243,475
, 906, 703, 792

74, 490, 620

39, 300, 000

312, 800, 000

348, 352, 300

2, 694, 950, 187

The price of silver in London at the commencement of the calendar

year 1888 was 44£ pence. There was a steady decline until May 19,

when the price reached 41| pence, the lowest on record. It quickly

rose to 42 pence, and remained almost stationary for the succeeding

three months, June, July, and August, the price not varying more than

five-sixteenths from 42 pence. Early in September a rapid rise took

place, owing to a demand for Spanish coinage, coupled with specula-

tion, so that the price rose 2 pence in one week, from 42^ pence to 44T
3
^

pence. When the orders for Spanish coinage were filled, no improve-

ment in the rate ofexchange, which had been depressed, having occurred,

the price of silver fell rapidly to 43 pence, from which rate the variations

were only three-eighths pence up to December 1. At that date, owing
to a stringency in the London money market, there was a further fall

in the price, and on December 20 it reached 42T
5
g pence. Subsequently

it rose to 42f pence, at which rate it closed on December 31, 1888.

The average price in London of silver, British standard, .925 fine,

according to daily dispatches to the Bureau of the Mint, was 42.8G9

pence, equivalent at the par of* exchange to $0.93974 per fine ounce.

At this price the bullion value of the silver contained in the standard

silver dollar was $0.72083. At the highest rate for silver during the

year, 44-^ pence, the bullion value of the silver dollar was $0.75554,

and at the lowest rate, 41| pence, $0.70574. The following table ex-

hibits the highest, lowest, and average price of silver in London each

month during the calendar year, and the equivalent value of an ounce

of fine silver at the par of exchange, and also at the average monthly

rate of exchange

:
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Highest, lowest, and average price in London of silver bullion, &25~thovsandtha fine, and
value of a fine ounce, each month, during the calendar year 1888.

[Compiled from daily telegraphic cable dispatches to the Bureau of the Mint.]
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Imports and exports.—The following table, arranged by the Director

of the Mint, shows the movement of gold and silver during the last

calendar year:

Imports and exports of gold and silver during the calendar gear ended December 31, 1888.

Metals.
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Imports of gold and silver, 18(58 to 1885, inclusive.

Fiscal years ending June 30

—

1868
1809
1870.
1«71 .

1872
1873
1874.
1875
1876
1877 .

1878.
1879
1880.
1881 .

1882
1883
1884 .

1885.

Gold.

Dust, (a)

$258, 329
7,771

20, 842
15, 222
28, 802
85, 858
17, 6(12

17, 949
883, 690
697, 467
647, 551

Bullion.

$1,

1,

1,

1.

1,

•1,

1,

2,

1,

1,

19,

30,

8,

3,

4,

3,

909,

890,

097,

177,

101,

519,

319,

502,

167,

032,

955,

275,

453,

301,

758,

334,

997,

849,

503
004
904
387
617
899
310
767
102

997
005
749
755
452
502
708
571
237

Coin.

$6,

13,

11,

5.

7,

7.

18,

12,

6.

'-•4,

11.

4,

60,

69,

24,

14,

17,

17,

558, 602

240, 191

452, 414
704, 298
339, 572

092, Oil

0.S9, 155
I) is. 537
590, 092
131,925
305, 056
373,108
420,951
032, 340
971, 001
3P9, 441

833, 746
842, 459

Silver.

Bullion.

$151,238
54, L'07

161,932
69, 836

405, 631
476, 608
830, 639

1,294,763
1, 057, 377
4, 693, 005
6,971,849
2, 424, 675
1,981,425
2, 303, 472
2,121,833
2, 475, 968

2, 910, 451

4, 530, 384

Coin.

$5, 304, 835
5.022.548

14, 217, 406
11,591,875
4,647,034
12,318,911
8, 153, 087
5, 913, 474

6, 885, 795

9, 829, 660

9, 512, 704
12, 203, 871

10.294,489
8,240,700
5, 973, G03

8, 279, 274
11,684,494
12,020,243

a In 1868-1871 and 1883-1885 included under head of gold bullion.

Imports of gold and silver for the calendar yc'trs 188(> to 18S8.

Years.
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Exports of gold and silver for the calendar years 1886 to 1888.

Tears.



COPPER.
By C. Kirchhoff, Jr.

High prices, maintained during the whole of the year 1888 through

the operations of the French syndicate, created a pressure upon pro-

ducers throughout the United States, to which they responded by an

unprecedented increase in the output. On the part of consumers re-

sistance was passive, the financial resources of those engaged in cor-

nering the world's supply being so great that no opposition was made
either collectively or individually. At no time during the year did any

signs of weakness appear. No indications came to the surface of the

tremendous strain upon the financial resources of the speculators them-

selves or upon the banking institutions which backed them. What
supplies came upon the markets of the world through channels not

controlled by the clique were taken unflinchingly. Its own strength

proved an element of discomfiture to the syndicate, since it gave en-

couragement beyond the hope of temporary profit to many nascent

enterprises. It was argued with much force by those who were engaged
in floating new copper-mining ventures that the syndicate possessed

the power, and had shown its determination to exercise it, to hold the

price of the metal for years to come. It was urged that the period

most dangerous to its existence had passed, since the supply of old

material and scrap collected all over the world was showing indications

of exhaustion. Then consumers would be compelled to fall back upon

new copper, which could only be procured from the speculators at their

own price. It may be admitted that from a statistical point of view the

accumulation of supplies in the hands of the syndicate exaggerated the

dangers of the situation. In other words, the additions to stocks

through the double effect of an increase in the output, and of a decline

in the consumption, could not alone account for the accumulation of

metal in the hands of the syndicate. The "invisible supply," when it

began its operations, was converted into a "visible" supply through

them. That " invisible" supply was the stock of copper in the hands of

smelters and refiuers in process of treatment, the stock in the hands of

manufacturers as partly finished and as marketable goods, the stock of

manufactured articles in the hands of merchants, dealers, and consum-

ers. All along the line every one handling the metal or its alloys re-

duced his holdings to a minimum, holdings probably large in the

aggregate at the outstart, but never counted by statisticians. In ad-

dition to this, the metal scattered all over the world as old material and

43
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scrap became an important factor, enabling manufacturers to cut down
their purchases of new metal, thus crowding into stock copper which

would otherwise have gone into consumption. No data are available

to measure the quantity of metal which was thus converted from " in-

visible" to "visible" supply. It is probable that it played a more

important role in bringing about the final collapse of the syndicate than

the reduction in the consumption incident to a high price or the diver-

sion from copper to other metals as a material for finished goods. In

fact, the leader in the speculation himself has practically confessed that

it was the magnitude of this factor in the situation which was the chief

source of embarrassment, baffling as it did all calculations.

If this view is correct, it possesses considerable significance for the

future, since it will take years before the quantities of metal thus drawn

out by high prices can be again distributed in a normal degree. The

process of the creation of an " invisible " supply, average in quantity,

must necessarily be slow.

The statistics of production and the accumulation of stocks during

1888 bear out this interpretation of the situation. In 1886 the produc-

tion of the world was 214,502 long tons, while the stocks in England and

France, concerning which we alone possess reliable data, increased 5,120,

thus making the apparent consumption 219,022 long tons. In 1887, with

an output of 223,470 tons and a decline in stocks of 18,109 tons, the

apparent consumption was 241,639 tons. In 1888 the product rose to

259,778 tons, while stocks in England aud France rose from 42,301 tons

on January 1 to 104,105 tons on December 31. Now, it is conceded that

in 1888 consumption really did fall off considerably. It is evident, there-

fore, that large quantities of metal, constituting the " invisible" supply

before the rise, were diverted into the hands of those who were engaged

in the cornering operation.

However interesting and instructive from a historical point of view

the operations of the syndicate and its final collapse may be, the subject

of direct practical interest to those connected with the copper industry

from the time the ore is raised until the manufactured goods leave the

retailer's counter is the price at which the metal rests on a sound basis.

On the one side the leading interests in the metal are the mining com-

panies throughout the world, and the banking concerns controlling

nearly the whole stock of the metal. In past years the former have

shown their ability to supply the world's markets at a low price, and

since then many have extended plant and facilities, while some impor-

tant new concerns have sprung into existence. So far as they are con-

cerned, there must be a restriction of output, either voluntary at a mod-

erate price or enforced through an exceptionally low range of values.

The latter would be immediately established were any attempt seriously

made by those controlling the accumulated stock to market a part of

their holdings. Neither consumers nor speculators would consent to

carry a part of the load, unless the price were depressed to a point
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where the new purchasers felt reasonably sure of a good profit in the

near future. That price must be close to the cost of production of the
richest and best equipped mines in the world, or considerably less than
the metal has ever sold in the past. Now, virtually the owners of by
far the greater part of the accumulated supply are the Bank of France
and a number of French financial institutions and baukers, to whom
the copper was turned over as the principal asset of the Comptoir
d'Escompte, in consideration of loans, the Comptoir d'Escompte having
advanced heavily on copper warrants for the Societe des Metaux and M.
Secretan. The greater part of the stock was therefore in the strongest

hands when the collapse came, aud was not thrown on the market in-

discriminately. Still, even that great banking institution will not be
content to postpone realizing indefinitely, allowing interest and charges

to cause a steady increase iu cost. Instead of one source of supply,

current production, the market was forced after the collapse, and must
still deal with the added quantity, represented by the necessary reduc-

tion in the stock, until a safe limit is reached.

The report of the liquidators of the Comptoir d'Escompte is of inter-

est, since it shows how rapidly, once embarked in the speculation, its

advances continued to grow without adequate security, until at last

its entire assets were swallowed up. The first guaranty of contracts

entered into by the Societe des Metaux made by the Comptoir was in

December, 1887, in favor of the Anaconda mine. This was followed on

January 4 and March 13 by other contracts. In the meantime M. Secre-

tan had formed a syndicate of capitalists, at first sixteen in number, who
undertook to advance $13,580,000 for a period of one to three years.

Three members of the group, however, withdrew before February 1, 1888,

when the arrangements were completed. The capital of the syndicate

was, however, reduced to $10,718,500, and of that sum the Societe des

Metaux entered for $2,910,000, and M. Secretan personally for $2,328,000.

Neither that company nor M. Secretan furnished the called-for share of

the capital when a first call of 20 per cent, was made on the members of

the syndicate, and it was provided by the Comptoir d'Escompte. On
March 13, the director of the Comptoir, M.Denfert-Eochereau,for the first

time brought the matter before the board of directors, and obtained au-

thority to guarautee two new contracts with American mines. On March
27, the Comptoir guaranteed contracts with the Eio Tinto, Cape, Tharsis,

and Mason & Barry companies. A further call of 20 per cent, of the ad-

vances from the syndicate was made by the Comptoir, but at the same time

a further fresh sum of $15,132,000 was guaranteed under a contract with

the Rio Tinto Company. At the end of May the advances on tin had
reached $9,538,000, and the advances on copper $16,297,000, a total of

$25,831 ,000, of which $6,111,000 were unsecured. At the end of June the

Comptoir was in such straits that it was forced to obtain from the syndi-

cate permission to pledge warrauts it held for them, and which repre-

sented the value received for the advances to the syndicate. The war-



46 MINERAL RESOURCES.

rants were employed to obtain funds from the Bank of France and other

establishments. The syndicate which had engaged to advance tbe

$12,028,000 to tbe Societe des Metaux then demanded that tbe affairs in

tin should be disjoined from those in copper, in consequence of which M.

Secretan engaged to transfer land to a value of $582,000, and the Societe

des Metaux acknowledged its liability for a sum of $3,040,000. Then the

Comptoir agreed reluctantly to guarantee new contracts presented by

the Societe des Metaux. At the end of July the unsecured advances

had risen to $11,452,000; towarde theeud of August the total advances

were $24,805,000, of which $11,146,000 were unsecured. On the 4th of

September the Comptoir demanded from the Societe des Metaux the

payment of the sums due on credits applied to extinguish the loss on

tin, and the settlement of its regular accouut, but received no satisfac-

tion. In December the negotiations with the object of forming an

English company to take over the stock of copper had fallen through.

The Comptoir threatened in vain to refuse to make any further pay-

ments in behalf of the Soci6te des Metaux. M. Secretan replied that

such a step would bring about an immediate collapse. At the end of

the month the advances of the Comptoir amounted to $33,368,000, of

which $16,878,000 were unsecured. In January the Comptoir was
forced to borrow $3,974,000 in order to carry the Societe. A mouth alter

the Comptoir was compelled to part with warrants representing a secu-

rity of $7,382,000, in order to permit the Societe to raise a loan of

$5,000,000. In return for that concession M. Secretan engaged to sell

from March 1, 12,000 tons of copper monthly by public sales if unable

to find purchasers privately ; but that arrangement was superseded by
the formation of the Societe Auxiliaire des Metaux, which was to take

over 75,000 tons of copper, at the price of £70 per ton, and pay over the

value to the Comptoir d'Escompte. That contract was, however, only

partly carried out, and as the Comptoir had subscribed a part of the

capital of the new company, the effective reduction in the advances to

the Societe des Metaux was of insignificant amount. Early in March
the collapse came in a dramatic manner. On March 31 the position of

the company, according to the report of the liquidators, showed that

the advances to the Societ6 were $28,421,000, against which there re-

mained 67,827 tons of copper. The assets aggregated 299,880,007 francs

($57,887,000), including the 67,827 tons of copper, valued at 1,000 francs

a ton, or £40. Of these assets, 203,089,846 francs ($39,196,000) were
pledged to secure a loan of 140,000,000 francs from the Bank of France,

and loans of 37,107,250 francs by a number of French banks and banking-

institutions, made as the result of efforts by the Miuister of Finance to

allay the panic. The liabilities were 293,325,330 francs, including the

loans of 37,107,250 francs. There was, therefore, a balance of assets of

6,554,676 francs, providing the copper realize the estimated value. The
engagements with the mining companies, by which the Comptoir guaran-

teed the payment of future deliveries of 320,000 tons of copper, it was
believed might be canceled,
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At a meeting of the Banque de Paris et ties Pays Bas, which was one
of the banking institutions advancing to the Comptoir d'Esconrpte, it

was stated that the bank had advances on warrants representing

12,400 tons, made at the price of £48, the greater part of which dated
from the mouth of January.

The collapse of the Comptoir d'Escoinpte led to the default on May 16,

on all the contracts made between American mining companies and the

Societe, whose guarantor it was, except in the case oftwo groups of inter-

ests. In these, which include a leading Montaua company and some Ar-

izona mines, the contracts of the Societe were guaranteed by other bank-

ers, who in turn appear to have covered themselves thoroughly. In both

cases three years' product was bought outright, the basis of the trans-

action being gradually lower prices for successive years. The com-

panies in question are delivering and will continue to deliver their prod-

uct to the bankers under their contracts.

The history of the brief sway of the syndicate has established one
important fact, that the great copper deposits in the United States

which are at all accessible are thoroughly known, especially so far as

the territory west of the Mississippi is concerned. With the brilliant

coloring of surface copper ores, deposits of that metal naturally attract

attention readily ; in fact, the surface show is generally far more im-

pressive than the metal contents would warrant. During 1888 every

prospect was eagerly examined by American and European capitalists,

and with the exception of isolated cases nothing was found to warrant

the belief that important new sources of supply would be developed.

Since the collapse, with an era of low prices staring every adventure in

the face, the probabilities that new producers will enter the ranks are

very slight indeed. The trade will therefore deal only with the well-

established enterprises.

Under normal conditions the safe price would be that at which enough
copper could be produced at "an adequate profit to the mines through-

out the world to supply its requirements. There are few commodities
with which this price can be fixed with greater accuracy, because in

nearly every great producing district of the world, Chili alone excepted,

there are public companies whose published annual reports allow of a
close approximation to the cost of production. Under ordinary condi-

tions the normal price thus arrived at, approximately, if borne out by
a study of the history of the trade during the depression, would repre-

sent the figure below which purchases would be safe, providing con-

sumption came up to a fair average.

Turning first to the United States, it may be stated at the outset that

the home consumption, putting it at 130,000,000 pounds, can be fur-

nished without real hardship to the leading mines at 10i cents for lake

and 10 cents for other brands. At 10J cents the Calumet and Hecla,

Tamarack, Quiucy, Osceola, Atlantic, Central, and Franklin mines could

live, they representing a total product of about S0,000,000 pounds. At
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10 cents for other brands, in Montana the Anaconda, Boston and Mon-
tana, Parrott, and the mines working chiefly on argentiferous ore could,

run to full capacity and pay relatively small dividends. They would

represent an output of at least 90,000,000 pounds. Among the Arizona

mines, the Copper Queen, Holbrook and Cave, Detroit and Old Domin-
ion, could stand 10-cent copper and supply the markets with 20,000,000

pounds. Add that part of the product of Colorado which is derived

from argentiferous ores, and the copper coming from the lead smelters

and desilverizers, say 3,000,000 pounds, and a grand total is reached

of 193,000,000 pounds of copper, which could be marketed with present

facilities at 10 and 104- cents, respectively, without any loss whatever

to the weakest of the mines participating in the product, and with a

very good profit to the best equipped and richest of them. These are

not rough guesses, but are based, in the majority of cases, upon actual

cost of production. Placing the consumption of the country at

130,000,000 pounds, which is very liberal, we would have available for

export 63,000,000 pounds annually, which could be laid down in Liver-

pool at less than £50 for best tough cake, or, say, £45 for Chili bars.

In Europe we must look to the year 1886 to judge of the capacity of

the copper companies to meet low prices. In Spain and Portugal, in

that year, Rio Tinto dividends went down to 3 per cent, and Tharsis to

7£ per cent., while Mason & Barry distributed nothing. The average

price of Chili bars during that year was slightly over £40, so that at

£45 the three concerns could produce at a moderate profit at the rate

of about 50,000 tons per annum, not counting any of the other Spanish

mines.

In Germany the Mansfeld Company, with a product of about 13,000

tons, was hard pressed when the price fell to £40, but would certainly

continue at £45. Chili fell off rapidly at low prices, but might be ex-

pected to supply at least 25,000 tons. The Cape makes good dividends

at the lowest prices, aud could ship 7,500 tons. Australia is weak, and,

judging from the Wallaroo and Moouta reports, could not supply more
than 7,000 tons at £45. Japan has gone right along at a 10,000 ton

rate in bad times. Venezuela lost money in former years, but has im-

proved its practice after American models, aud might furnish 3,000 tous.

The Boleo mines in Mexico may be credited with 2,500 tons; Canada
with 2,000 tous, of which the bulk comes to this country in the form of

pyrites, and Newfoundland may be put down at 1,000 tons. Then there

are several sources of supply, partly local, like the Russian, which

would aggregate about 12,000 tons. Summarizing, we have;
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Probable output of copper with the price at £45 per ton.
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United Stales
Spain and Portugal
Mansfeld
Chili
Cape
Australia
Japan
Venezuela
Mexico.
Canada.
Newfoundland
All others

Total

1888.
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More than one-half of the stock iu England and France was in Chili

bars, the details being as follows :

Stocks of copper in England and France.

Brands.

Chilian
Do

American
Do

Sundries
Do
Do

Good merchanta-
ble copper.

Total

Where held.

Liverpool and Swansea
France
Liverpool
France
Liverpool a*nd Swansea

.

London
France
Liverpool and Swansea.

Mar. 1,
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It is estimated by good authority that the stock of copper throughout

the world on March 1, 1889, when the speculation collapsed, was not

less thau 175,000 long tons, the syndicate having held back consider-

able quantities at the mines to avoid the payments of freights and
charges, and having retained some copper at English smelting works
controlled by Spanish and Cape companies whose product they had
agreed to purchase. Although the history of the copper trade fur-

nishes a precedent for the carrying of a large stock for many years, in

the case of a great Anglo-Chilian estate, the quantity having been

upward of 40,000 tons, it is not probable that the banking institutions

which have taken over the assets of the Comptoir d'Escompte will be

content to carry the stock indefinitely. For at least two or three years

to come a considerable part of the world's consumption must be covered

by a reasonable proportion of the stock in excess of the quantity which

the industry can carry. The latter amount, judging from past experi-

ence, should not be placed higher than 75,000 tons, which, however,

could not be transferred to dealers, speculators, manufacturers, smelt-

ers, and consumers without tbe inducement of low prices. The balance,

100,000 tons, to be pushed into consumption would have to replace an

equal amount of new copper; in other words, it must be marketed at a

price low enough to cause suspension of work at a number of mines

having nearly the equivalent aggregate annual capacity, allowance

being made for the effect of a low price in stimulating consumption.

Efforts were made to secure the consent of the leading mines of the

world to a reduction of output. The negotiations failed utterly, .and

since then the market has been allowed to shape its own course, the

principal feature of interest developed being the very rapid and very

general increase in the consumption of the metal as contrasted with the

long period when every consumer was starving himself.

Taking into consideration the transfer of part of the stock of Chili

bars to France, the exports from Great Britain showed a decline from

69,453 long tons to 49,509 tons, a falling off of 20,000 tons in round

figures. The returns clearly prove how consumption in the world was
restricted as the result of high prices, since England supplies all coun-

tries outside of the leading continental nations and the United States.

The most striking decrease is in yellow metal, the copper contents of

which fell from 10,153 to 4,513 tons in the metal exported. India is

England's greatest customer, it taking 33,400 tons less of English cop-

per in 1888 than in 1887. The statistics showing the direct imports of

ingot into British India from Australia are not available. It is proba-

ble that the shipments from Australia were made to England.
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DOMESTIC PKODUCTION.

The growth in the production of copper in tbe United States, com-

piled up to 1888, inclusive, from the best data available, is shown in the

following table. It proves in a striking manner how preponderating

was, until the past few years, the influence of the Lake Superior dis-

trict; and again of one great mine in it, the Calumet and Hecla, for

more than a decade. In order to point out more clearly how the influ-

ence of the lake district has declined, a column has been added giving

its percentage of the total product from year to year. It should be

stated that the yield of copper from pyrites is not here included.

Product of copper in the United States from 1845 to 1888, inclusive.

Years.
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greatest copper-exporting countries of the world, when three great

districts struggled for the domestic trade, then the repetition of former

practices became impossible.

The following is, in detail, the output of the Lake Superior mines.

Tn the majority of cases it is the official product based on smelting

forks' returns; in a few instances it is an official estimate of the ingot

product based on the known output of mineral. The total is accurate,

therefore, within a few thousand pounds.

Product of Lake Superior copper mines, 18S2 to 1888.

1

Mines.
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Territorially distributed, the production of the United States in 1888

has been as follows as compared with previous years :

Total copper production in the United States, 1883 to 1888.

Sources.
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31,203 tons thereof being crushed in the Osceola mill at a cost of 55.15

cents, while at the Tamarack it was 53.00 cents. The third head was
started late in the fiscal year, the average duty of the stamps during

the last two months of the year being over 230 tons in twenty-four

hours.

The Quincy made its greatest product in 1888, yielding 7,141,570

pounds of mineral from 117,514 tons of stamp-rock treated aud 021,375

pounds of masses, from which 0,307,809 pounds of refined copper were

obtained. This sold for $1,014,315.38, or 15.93 cents per pound. The
running expenses, exclusive of building and construction account, were

$4G7,427.23. Including that account, the cost was $500,800.24, or 7.80

cents per pound. The management has charged in addition $07,117.37

for the Quincy and Torch Lake railroad and $75,000 for machinery

contracted for. This left the earnings of the year $380,250.00. Adding
a balance of $530,509.75, the dividends paid during the year aggregated

$300,000, leaving a balance of assets of $502,700.41, from which divi-

dends aggregating $200,000 were paid. The principal event during

1888 was the decision to build a stamp mill at Torch Lake, and the

Quincy and Torch Lake railroad to connect mill and mine. Two steam

stamp mills have been contracted for, with a capacity of crushing 250

tons of rock per twenty-four hours each, with 50 iron jigs, an 8,000,000

high-duty pumping engine, a 14 by 30 inch Corliss engine, aud .six by
"10 foot return tubular boilers.

The Franklin suffered from a further reduction in the percentage of

copper in the rock hoisted, declining as it did to 1 per cent., against 1.12

per cent, in 1887 and 1.21 per cent, in 1880. Although a greater

quantity was hoisted (181,451 tons in 1888 as compared with 173,874

tons in 1S87), the product of copper was smaller, though 143,347 tons

were stamped against 137,137 during the previous year. The cost was

slightly increased from $1.87 to $1.89 per ton of rock hoisted. The
treasurer's statement shows receipts aggregating $554,738.24, including

3,055,751 pounds of copper, sold at 15.0754 cents per pound, while the

expenditures were $40G,5S3.02, leaving a profit of $148,155.22, the divi-

dends declared during the year aggregating $120,000, with a surplus at

the end of the year of $289,332.34, out of which a dividend of $80,000

was declared. The superintendent reports that in the lower levels, in

the vicinity of shaft No. 5, a large amount of ground is opened which

will yield as much copper per fathom as any ground in any part of the

property during the last ten years. During the latter part of 1888

diamond-drill explorations, followed by driftiug from the lower levels,

have opened up very promising developments on a 20-foot amygdaloid

lying 47 feet east of the main lode.
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Cost has been reduced at the Atlantic mine in spite of an advance

in the wages paid to the workmen, as the following comparison shows:

Cost of copper at the Atlantic mine per ton of rock treated.

Items of cost.

Mining, selecting, breaking, and all surface expenses,
including taxes

Transportation to mill
Stamping ami separating
Freight, smelting, marketing, and New York expenses

Total working expenses
Total expenditures

Net profit
Yield of copper, percent

1885.

Cents.

78. C2
4.80

30. 30
25. 45

1880.

Cents.

80.88
8.48

20. 53
24.25
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the cost at mine was 9.78 cents, the other expenses added 1.83 cents,

making a total of 11.61 cents. Deducting this from the average price

(15.03 cents) the profit was 3.42 cents per pound. The total income dur-

ing 1888 was $621,050.31, while the costs were $470,873.42, showing a

mining profit of $142,076.S0. There was expended for mine plant

$22,007.80, the principal item being a new compound 16-drill compressor,

and $150,000 was paid out in dividends, reducing the balance of assets

from $235,516.15 to $204,685.15. Since 1S74 the Osceola has paid divi-

dends aggregating $1,172,500 on a capital stock of $1,250,000.

The production of the Central mine fell off principally on account of

a lesser quantity of masses attained, this mine being the leading and

practically the only representative of the once famous mass mines. Out
of a total production of "mineral" of 2,284,705 pounds, 1,260,150

pounds were " stamp " copper, 351,010 "barrel" copper, and 667,635

pounds masses, the ingot yield at 70.53 per cent, being 1,817,023 pounds

refined copper. The gross income was $274,202.68, the costs being

$106,605.55. Deducting a further small sum for purchase of property,

a profit of $74,017.60 was realized, of which $70,000 was paid out in

dividends.

The Kearsarge mine is one of the new properties added to the list of

Lake Superior producers during 1888, the first rock being sent in

August to the Osceola mill, where it is crushed for 50 cents a ton. From
24,250 tons stamped the yield has been 823,385 pounds, or 1.2 per cent.

The work is carried on in the eastern of two parallel amygdaloid lodes,

one shaft having been sunk to a depth of 700 feet, the best ground hav-

ing been developed thus far in the upper levels. The product, 820,185

pounds of refined copper, yielded $137,609.71, or 16.50 cents per pound,

the company not having any contract with the syndicate. The running

expenses were $83,134.03, or 10.02 cents, leaving a mining profit of

$54,465.68. There was, however, expended for mine plant $18,173.70.

Up to January 1 the total expenses, including $474,000 for real estate,

were $701,886.13, while the receipts were $706,126.23, including $650,000

on 50,000 shares, $13 paid in per share.

Work on the Allouez was resumed during 1888. It was found neces-

sary to thoroughly repair and renew the surface plant and underground

workings, at an aggregate cost of $86,104.30 for repairs and $22,755.85

for new machinery. The mine again became a producer in November,
yielding 314,108 pounds of copper, sold for $43,002.57, at a cost of

$45,782.04. The company levied an assessment of $79,674, and called

for additional funds early in 1889.

Montana.—Work was pushed with great vigor in the State during

1888, no additions being made to the ranks of the producers. The An-
aconda, the largest copper mine in the country, operates two separate

plants, the " upper " and the " lower " works. The former treats ores

from the Anaconda and Saint Lawrence mines only. The lower works
treat the free milling ores from the surface of the Chambers syndicate
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group of mines in two steam-stamp batteries, pans, and settlers. Early

in 1889 the GO-stamp mill was replaced by tbe steam stamps in question.

In addition tbereto tbe works are equipped for concentrating and smelt-

ing tbe copper ores from tbe Cbambers syndicate mines. Tbe matte

produced contains in tbe neigbborbood of 30 to 35 ounces of silver and

about $5 iu gold. Tbis is on tbe border line between pay and no pay

for tbe precious metal, and by tbe addition of a few ounces of silver to

tbe cbarge tbe wbole contents is realized upon. Tbe company wbeu
running tbis part of tbe plant is in tbe market for all classes of "dry "

silver ore, and is iu a position to smelt at a very low rate. Two blast-

furnaces bave been constructed to be used ultimately on lead ores, but

a sbort time during tbe close of 1888 they were employed in working

copper ore. In 1889 tbe smelter-building at tbe lower works was

destroyed by fire, but a contract was entered into for tbe building of

new works, of iron, to be completed in ninety days from May 1. Tbe
Brueckner roasting furnaces and tbe reverberatory smelting /urnaces iu

the building were not injured by tbe fire. It is estimated that when
running, both works together are capable of handling 5,000 tons of ore

per day.

Arizona.—No events of any consequence have affected the position

as producers of the leading, long established copper districts of the

Territory. Generally speaking, costs were higher, through the advance

in freights on coke and copper which followed the rise in the metal. Tbe
Copper Queen and tbe Holbrook and Cave in the Bisbee district, the

Arizona Copper Company, and the Detroit in the Clifton district ran to

full capacity, all ofthem having sold their product to the syndicate. The
Bisbee district is now accessible by rail through the completion of the

Arizona and Southeastern railroad.

At Globe the Old Dominion ran during 1888 with one furnace. Iu

March, 1889, a second was started, but the high river and bad roads

prevented the transportation of coke and copper, and for a while smelt-

ing was stopped entirely. Subsequently contracts for wood and timber

were canceled, so that a restriction of production has followed the col-

lapse of tbe syndicate. Tbe high price of coke, $48 per ton at the fur-

nace, and the heavy cost of transportation militate against the district.

To some extent the high grade of the ores compensates for these disad-

vantages. It is estimated that tbe cost of producing 98i per cent,

black copper is slightly below 5 cents a pound, and that 3 cents a pound
will cover the cost of laying down the refined metal sold at the sea-board.

A number of efforts were made, unsuccessfully, during 1888 to revive

tbe Buffalo and the Long Island groups of mines which were product-

ive in the early history of the district.

The most important accession to tbe list of active mines in Arizona

was the United Verde, leased by Mr. W. A. Clark, and largely inter-

ested in Butte, Montana. Copper production began in March, 1888,
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and was carried on during the summer at the rate of about G00,000

pounds per month, the quantity which its contract with the syndicate

limited it to. Work was, however, interfered with during the winter

months by tbe bad condition of the roads. At Copper Basin consider-

able work was done during 1888, but no copper was made. The ore is

highly siliceous so that it can not be smelted alone. In April, 1880,

two car loads of ore were received from a new mine in Mohave county,

the plan being to test the question whether it will pay to transport it to

Copper Basin. The future of the district would appear to depend upon
utilizing the auriferous pyrites known to exist in considerable quantity

within reasonable distance of the Copper Basin district, and by com-

bined treatment, work both classes of ore, the extraction of which singly

is impossible under local conditions. The Yuma Copper Company, of

Saint Louis, opened out mines in the Harcuvar mountains, and began

the construction of furnaces. An effort was also made to revive the

old Caledonia mine, south of Picacho.

New Mexico.—During 188S a number of efforts were made to revive

some of the copper mines of New Mexico, but only in one prominent

case, that of the San Pedro, was much accomplished. Some copper was
also smelted at the Flagler reduction works.

Utah.—The leading copper producer in Utah is the Comet mine near

Frisco, which is controlled by French capital. A smelting plant has

been built at Frisco for the treatment of its ore.

California.—Several mines were re-opened during 1888, among them
being the Union and the Napoleon atCopperopolis, in Calaveras county,

tbe Newton in Amador county, and the Buchanan in Fresno county.

From the Union about 4,000 tons of 1G per cent, ore were shipped

around Cape Ilorn. Some copper cement was also produced from old

dumps at Spenceville, Nevada county.

Wyoming.—Wyoming produced some copper during 1888, a mine
and plant which had been idle some time having been started again

nnder a lease by the Mathesous, of Loudon.
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IMPORTS.

The imports of fine copper contained in ores, and of regulus and

black copper, and of ingot copper, old copper, plates not rolled, rolled

plates, sheathing metal, and manufactures not otherwise specified, and

of brass, are given in the following tables

:

Fine copper contained in ores, and regains and Mack copper imported and entered for
consumption in the United States, 1867 to 1888, inclusive.

Calendar years ending Decem-
ber 31,' from 1880 to 1888

;

previous years end June 30.

1867
1808 .

1869 .

1870 .

187)

1872
1873
1874
1875
1876 .

1877 .

1878
1879
1880
1881 .

1882 .

18*3 .

1884
1885
1880 .

1887 .

1888

Fine copper contained
in ores.

Quantity.

Pounds.

3. 496, 994
24, 96(1, 604

1, 936, 875
411, 315
584, 878
702, 086
606, 266

1, 337, 104

538, 972
76, 637
87, 039
51,959

1, 105, 283
1,077,217
1, 473, 109
1,115,386
2, 204, 070

3, 665, 739
4, 530, 400
3,880, 192

4, 850, 812

Value.

$936, 271
197, 203
448, 487
134, 736

42, 453
69, 017
80, 132

70, 633
161, 903

08, 922
9,756
11,785
6,199

173, 712
124, 477
147, 410
113.349
219,957
343. 793

341, 558
194, 785
381, 477

Regulus and black
copper, (a)

Quantity.

Pounds.

499
4,247

1, 444, 239
28, 880
12, 518
8,584
1,874

2,201,394
402, 640
224, 052

2, 036
285, 322

1, 960

27, 650
4,971

Value.

$00
1,083

279, 631

5,397
2,076
1.613

260

337, 163

51,633
30, 013

204

20, 807
98

1, 306
324

Total
value.

$936, 271
197, 203
448, 487
134, 736
42, 513
70, 100

359, 763
76, 030

163,979
70, 535
10,016
11,785
6, 199

510, 875
170, 110

177,429
113,349
220, 101

304, 000
341,056
190, 151

381, 801

a Not enumerated until 1871.

Copper imported and entered for consumption in the United States, 1867 to 1888, inclusive.

Calendar
years end-

in»; Decern"
ber 31,

from 1880
to 1888;
previous
years end
June 30.
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Copper imported and entered for consumption in the United States, 1807 to 1888—Con-
tinued.

Calendar years
eliding Dei ember
31, iron) 1886 to
1888; previous

years end June 30.
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EXPORTS.

Iu a very brief time the United States, with its exuberant production,

has become one of tbe largest contributors to the supply of the world.

The following tables show the quantities of copper, copper ore (includ-

ing matte) and manufactured copper exported for a series of fiscal

years.

Value of copper, brass, and manufactured copper exported from the United Stales, 17'J1 to

1863, inclusive.

Fiscal years ending September
30 until 1842, and June 30

since.
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Copper and copper ore of domestic production exported from the United States, 1864 to 1888

inclusive.

|Cwts. are long hundred-weights of 112 pounds.

1

Calendar years
ending Decem-
ber 31, from
18.S6 to 1888;

previous years
end June 30.
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The following table gives the exports of copper ore, matte, ingot,

sheets, and manufactures for the calendar years 1886, 1887, and 1888:

Exports of copper ore, matte, ingot, sheets, and manufactures of copper for the calendar
years 188G, 1887, and 1888.

Articles.
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Charles Harrison & Co., Now York.

Haydenville Manufacturing Company, Haydon-

villo, Massachusetts.

Hardwicke & Ware, Buffalo, New York.

Hendricks Brothers, Now York.

Hinckley Locomotive Wurks, Boston, Massachu-

setts.

Hoffman & Billings Manufacturing Company,
Milwaukee, Wisconsin.

Holland & Thompson Manufacturing Company,

Saint Paul, Minnesota.

Fred. H. llolton & Co., Boston, Massachusetts.

C.G. Hussey & Co., Pittsburgh, Pennsylvania.

Jarecki Manufacturing Company, Eric, Pennsyl-

vania.

W. Kirkup & Son, Cincinnati, Ohio.

Kinsley & Mahlor Company, Peoria, Illinois.

Lano& Bodley Company, Cincinnati, Ohio.

Landers, Frary & Clark, New Britain, Connecti-

cut.

Lehnor, Johnson, Neyer & Co., Chicago, Illinois.

R. Leitcb & Son, Washington, District of Colum-

bia.

Ludlow Valve Manufacturing Company, Troy,

New Yoik.

F. Lunkenheimer, Cincinnati, Ohio.

Mayor, Lane & Co., New York.

Manhattan Brass Company, Now York.

Mansfield & Co., Pittsburgh, Pennsylvania.

George R. Meueely & Son, Troy, New York.

McCambridge & Co., Philadelphia, Pennsylvania.

A. Y. McDonald, Dubuque, Iowa.

John H. McGowcu Company, Cincinnati, Ohio.

T. It. McMauu & Brother, Now York.

McNah & Harlin Manufacturing Company, Troy,

New York.

Henry McShane & Company, Baltimore, Mary-

land.

E. Miller & Co., Meriden, Connecticut.

J. L. Mott Iron Works, New York.

T. M. Nagle, Erie, Pennsylvania.

N. O. Nelson Manufacturing Company, Saint

Louis, Missouri.

Nelson & Finkel, Now York.

New Bedford Copper Company, Now Bodford,

Connecticut.

New Haven Copper Company, Seymour, Connec-

ticut.

Osborne & Cheesomau Company, Birmingham,

Connecticut.

Pock Brothers & Co., New Haven, Connecticut.

The Phosphor Bronze Smelting Company, limited,

Philadelphia, Pennsylvania.

Portsmouth Machine Company, Portsmouth, New
Hampshire.

Post & Co., Ciucinnati, Ohio.

Tho William Powell Company, Cincinnati, Oliio.

Providence Steam and Gas Pipe Company, Provi-

donce, Rhode Island.

Revere Copper Company, Bos Ion, Massachusetts.

Randolph & Clowes, Waterbury, Connecticut.

The J. A. Roebling's Sons Company, Trenton,

New Jersey.

The Rome Iron Works, Eomo, New York.

M. Burnley & Co., La Porte, Indiana.

Bundle, Sponco & Co., Milwaukee, Wisconsin.

Russell & Co., Massillon, Ohio.

Scovill Manufacturing Company, Waterbury,

Connecticut.

Seymour Manufacturing Company, Seymour, Con-

necticut.

Shaw, Kendell & Co., Toledo, Ohio.

T. Somerville & Sons, Washington, District of

Columbia.

Springfield Brass Company, Springfield, Ohio.

E. Stohbins Manufacturing Company, Springfield,

Massachusetts.

Stewart & Mattson Manufacturing Company,

Philadelphia, Pennsj h ania.

Swamscot Machine Company, South Newmarket,

New Hampshire.

Tamarack and Osceola Manufacturing Company,

Boston, Massachusetts.

Taunton Copper Manufacturing Company, Taun-

ton, Massachusetts.

Thomas & Wentworth Manufacturing Company,
Milwaukee, Wisconsin.

Union Foundry and Machine Company, Pitts-

burgh, Pennsylvania.

Wallace & Sons, Waterbury, Connecticut.

Walworth. Manufacturing Company, Boston Mas-

sachusetts.

Washburn & Moen Manufacturing Company,

Worcester, Massachusetts.

Waterbury Brass Company, Waterbury, Connec-

ticut.

Westiughouso Company, Schenectady, Now
York.

Wilson & Snyder Manufacturing Company, Pitts-

burgh, Pennsylvania.

L. Wolff Manufacturing Company, Chicago, Illi-

nois.

R. D. Wood & Co., Philadelphia, Pennsylvania.

Henry R. Worthington, New York.

Yale & Towne Manufacturing Company, Stam-

ford, Connecticut.

The total quantity of new copper melted by these concerns was

80,696,981 pounds in 1888, against 83,148,058 pounds in 1887. They

include, however, a few important works which practically began opera-

tions in 1888, like the Tamarack and Osceola Manufacturing Company
and the Beaver Falls mills of Carnegie, Phipps & Co., formerly the

Hartman Steel Company. These and a few others together did much
toward filling the gap caused by the decline in consumption at other

works. The figures given would indicate a falling off in consumption

of about 3 per cent. It cannot be claimed that this percentage repre-

3677 min 5
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seiits more than an approximation to the true decline, because the nuui-

ber of returns is not large enough. It docs, however, indicate that the

consumption of copper did not fall off so heavily as is generally supposed

and as the experience of some consumers themselves would appear to

indicate. One reason, already alluded to, is the fact that new works

participated in the trade, so that the business of some of the older firms

was cut into—an effect which would naturally be ascribed by them rather

to the decline in the consumption as the result of high prices of the raw

material than to successful competition on the part of newcomers. The

only deduction which can fairly be drawn from the data collected is

that the decline iu the consumption was by no means so great as is

generally believed. It is probable, however, that if their aggregate

were known the purchases of consumers would show a larger falling off]

In other words, the stocks of raw material, partly manufactured goods,

scrap and finished articles in the hands of manufacturers, and the stock

in the possession of branch establishments, jobbers, and the retail trade,

were probably much smaller at the close of 18S8 than they were at the

opening of the year. Sellers of the metal, therefore, too, would be likely

to considerably overrate the decline in the consumption, judging from

the facts in their possession concerning the quantity of metal marketed.

In reality the most important effect of high prices on the consump-

tion of copper during 1888 was to check the rapid increase which had

developed in previous years as the combined result of a period of low

values and the rapid development of the demand for copper wire for

electrical purposes. With the exception of eleven of the firms enumer-

ated in the list given, the returns for consumption in 1886 are avail-

able. They show that the consumption rose from 74,283,362 pounds in

1886 to 81,193,939 pounds in 1887, and declined again to 77,715,229

pounds in 1888. From 18S6 to 1887 consumption had increased by 9.3

per cent. This development was stopped by the high prices, and in-

stead a notable decline followed.

THE COPPER MARKETS.

The following table summarizes the highest and lowest prices obtained

for Lake copper monthly in the New York market from 1860 to 1888,

both inclusive:
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Highest and lowest prices of Lake Superior ingot copper, by months, from 1860 to 1888.

[Cents per pound.]

Years.

1860...
18til...

1862...
1863...
1864...
1865...
1866...
1867 .

.

1868...
1869...
1870...
1871...
1872...
1873...
1874...
1875...
1876...
1877...
1878...
1879...
1880...
1881...
1882 ..

1883...
18S4...
1885...
1886...
1887...
1888...

January.

.a
M
m

24
20
28
35

414
50A
42"

294
23*
26|
22

22|
28*
35
25
23*
234
19*

17|
16
25m
203
184
15

Hi
HI-
12

17A

hi

23*
19
27
31

39
46
38
27

21*
231

21J

27*
32^
241

21 A

23
19
174
15*

lo|
2i)\

18
1*5
io§

Hi
Hi

15AJ

February.

.a

3

24
19*
28
37
42
46
38
271
24
27
214
22|
28|
35
25
221
225
204
17*
154
24.',

19l
20
175
15

"4
HI
114

o

23|
19
25
35

«1
44
35*
27*
22*
26"

205

21

J

28J
34
244
213
22A
19A
174
154
24
194
19

17!
14|
10*

US
10*

16t- 16

March. April.

-a
to

5

23|
191
25
37
424
44*
35*

27J
24
263
20|
22
30?.

35"

243
213
224
19*
174
151
24
191m
171
15
H4
11*

104

o
hi

23

19J
23
31
414
34
29*
24"

23.1

24
19
214
281
34*
24"

21*
22
19

16|
151

22J
19
185
174
H5
101

11*
10*

.3
bD

s

23*

191
23
31
44
35
30

24*
244
24
191
211
44
34*
25
213
22|
194
17

1G
22*
19
185
16
15

Hi
11*

10J

16A

is

o
hi

23
19
21*
30"

424
34
28*
23*

23J
23J
19J
21i
30*
334
241
21*
22"

19*
165
151
24
181
175
151
144
IOt1

*

Hi
10
16

May.

-a
wo

5

231

193

21*
30*
44
34
31

24J
24i

24i
19*

21

1

42
33*
25"

234
224

19J
161
164
21

185

18i
16

141
114
114
10

16j

o
1-1

224
194
201
30
43
30
29
24
24
231
19
213
36
32
24 A

22J
21

19
164
16
18

184
18
155
144

91
10
9J;;

i6r
3
B

Juno.

.a
be

H

22*
19"

23
30*
49"

30*
33"

24*
24
231
20§
21

A

343
31*
24|
23
21

19?,m
164
18A

184
1«4

155
144

11*
104
104
16AJ

o
hi

211
18

20J
30
44

284
31
24
234
22
19
211

33

295
244
23

194
19

164
164
175
163

18
15
14
11

10
10
16,",

Tears.

1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888

July.

211
18
24*
32
55
304
33*
26
244
224
20*
22j
34
29
24.4

23
20
194

164
164
185
164
184
154
144
114
104
101

16i"D

o
1-1

21*

17*
22*
29
49
28
31
24

234
215
20g
21|
33
26|
20

22f
19*
19
16
16

184
16
184
15
135
105
10
104
16A;

August. September.

.a
bt

S

21A
19"

24*
31
52.1

32
31

264
244
234
213
23
35
27*
21
23|
19A
19
16
16|
194
16|
184
15
14

114

104
101
17

o
hi

21

A

171
24
29
50
30*
30"

251
24
215
204
22§
32*
27
19
23
181
175
16
16
19
16§
184
15
135
11

10

103
16?

.a

s

204
27

324
524
321
31*
274
24
23
214
235
354
27
214
235
21

184
164
17
185
184
I84
154
134

114
114
11

17 t
7
a

O
hi

214
19

244
31

474
31*
301
264
231
22

20f
225
33
25*
21"

234
181
175
16

164
181
161
18

15*
13

10*3
104
log

16t

October.

.a
bJO

S

22

204
325
34*
48"

33
31

261
24
221
21J
235
341
25*
224
234
214
18
16
21A
185
183
184
1-54

134
114
HI

17g

o

o
hi

21*
20
27

324
47
32*
30|
221
23
22

214
234
314
24
214
23
20*
171
154
18
181
18
18
154
125
10*
114
lOA
17&

November.

te

21A
22*

325
38*
49"

45A

30|
23
24
22*
23|
244
324
24
231
234
20*

173
155
213
18|
19
184
15
13
114
12

14*$
172

«

o
hi

204
204
30A
34|
47
33
26*
223
22*
22"

21}
234
301
21

224
23
20
17g
15*
21

181
184
18
14}
12*
10J

11i
11*4
174

December.

a
be

a

204
27

31*
381
50
45*
29"

23

24J
22
22|
27
32*
25
234
231
20
171
16

214
194
203
18
15
124
114
124
171
172

y
„

o
hi

191
22A
30*
38A
48*
394
264
214
231
21A
224
24*

304
23
234
233
19|
174
155
21

185
194
175
145
11

11

A

ill

14*8

17i'„
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The prices recorded during the greater part of 1888 in the above

table are those obtained in the market for small lots, and largely on

speculative dealings. Consumers have been supplied by the syndicate

directly at 1G£ cents during the greater part of the year. The price

realized by the mining companies was considerably below the latter

figure, since they received, with the exception of a few producers, one-

half of the excess realized by the syndicate above 13^ cents.

The best data to compute an average of the prices of the year are

obtained from the reports of a number of the Lake companies. The fol-

lowing table, not including the Calumet and Hecla sales, is compiled

from these reports:

Prices realized for Lake Superior copper in 1883, 1885, 1886, 1887, and 1888.

[Cents per pound.
I

Mines.

Allouez..
Franklin
Atlantic .

CtMitral .

.

Huron . .

.

Osceola ..

Quincy - -

1S83.

Sales

Pounds.
1,751,377
::, lis, 436

2, 385, 5K5

1, 125,910
047, 787

4, 250, 401)

Average
price.

15. 13

jr.. (io

15. 08
15.08
15. 6!)

14.96

1885.

Sales.

Pounds.
(a)l,050,546

3,291,806
(b)2, 729, 588

(6)1,609,899
2, 729, 5*8

1, 639, 169

Average
price

11.03
11.04

11.08
11.02
10.92
10.75

Mines.

Allouez
Franklin
Atlantic
Central
Huron
Osceola ...

.

Quincy

1886.

Sales

Pounds.

2, 943, 794
(6)3, 488, 790

2, 033, 922

2, 059, 206

3, 560, 786

Average
juice.

10. 71

10. 92
10.67
10. 99
10.51

1887.

Salis.

Pounds.
(o)85, 640

3, 475, 664
3,641,865
1, 923, 279

3, 583, 723

Average
price.

10.38
11.84
12.34
12. 12

11.86

1888.

Sales.

Pounds.
314, 198

3, 655, 751

3, 974, 972
1, 817, 023

4, 134, 320

6, 367, 809

Average
price.

13.71
15.07
14.78
14.80

15. 03
15.93

a First live months. b Not including coppor on hand sold. c Early part of 1887.

The differences in the prices realized in 1888 are due probably to the

fact that the companies sold more or less eagerly for forward delivery

early in the year before they entered upon their contracts with the syndi-

cate.

A very good illustration of the fluctuations of copper prices from year

to year is furnished by the following sales and averages of the Osceola

Consolidated Mining Company

:
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Sales of copper and average prices by the Osceola Mining Company, 1874 to 1888.

Tears.

1874
1875
1876
1877
1878
1879
1880

1881

Sales.
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In December the syndicate effected a sale to American consumers of

about 20,000,000 pounds Lake and other brands at 16i cents and 16

cents, respectively, for delivery during December, January, and Feb-

ruary.

On March 1, the syndicate agents in London ceased supporting the

spot copper market, the price dropping at once. This was followed on

the fifth by the suicide of the managing director of the Comptoir d'Es-

compte, M. Denfert-Rochereau, creating a run on that institution and
precipitating a panic on the Paris Bourse. On the same day negotia-

tions pending between the representatives of the syndicate and the

financial interests and the leading American mining companies culmi-

nated at a meeting in New York in an agreement in which all partici-

pated. The mines agreed to suspend deliveries to the syndicate for the

two months following and to restrict production to the extent of 20 per

cent, afterward. So far as the American companies were concerned, the

contracts existing were merely in abeyance, the greater part of the cred-

its securing them being still available in spite of the collapse of the

Comptoir d'Escompte. They had sold to the majority of the leading

consumers for delivery up to the end of May.

Subsequently a further sale was effected to consumers for March,

April, and May delivery on the basis of 164 cents for Lake, one impor-

tant consumer declining to purchase, however. Since October, 1S88, a

series of propositions and counter propositions had been made between

the syndicate and the American mining companies, looking toward an

extension of existing contracts over a longer period, coupled with better

terms to the mines. Finally, in the first half of March a meeting was
held between the American interests and the French speculators, at

which the former agreed to suspend deliveries of copper under their

contracts for two mouths, till May 15, representatives going abroad to

confer with the principals in Europe and the leading mines in other

parts of the world. While the American representatives were on the

high seas the collapse came in Paris. Up to the date of their depart-

ure the bankers who had issued the credits in favor of the American

mines had accepted and paid for all copper delivered.

Since the American mines were under agreement to suspend de-

liveries, their contracts could not terminate by default until May 15,

so that technically they were bound up to that date in spite of the fact

that the Soci6t<§ des Metaux and the Comptoir d'Escompte had failed.

This led to a complete deadlock, there being practically no copper in

the market and little available for re-importation duty free in the

original packages. With consumers the American mining companies

reached an understanding. They agreed to pay them in the form of a

rebate the differences between the price at which deliveries were being

made under existing contracts, 164 cents for Lake, and the price fixed

upon for the subsequent sale under contracts as soon as they were free

agents. In the meantime the representatives of the American mines in

Europe carried on negotiations With the bankers, who controlled the
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stock of syndicate copper as collateral for advances made, and with

the leading mines in other parts of the world, who like them had en-

tered into contracts for the delivery of their copper. Some of the in-

terests appear to have followed a vacillating course, the negotiations

dragging until the early part of May without leading to any result.

Their exact development is not known to the public, but it is believed

that the proposition favored by the American mines was that the price

being fixed at £45 for good merchantable bars, the bankers undertaking

to market the stock gradually over a period of five years, transferring

the supplies on the American market to Europe, the mines in the United

States agreeing to restrict their product by 20 percent., while the other

mines demanded that they restrict their exports by 20 per cent.

The American representatives arrived at New York without having

closed their negotiations. A series of negotiations and conferences fol-

lowed, which, so far as the international situation was concerned, did

not lead to any result. Upon the expiration of the time suspending

deliveries, all those mining companies who had contracts guarantied by

the Comptoir d' Escompte went through the formality of tendering cop-

per. So far as the domestic market was concerned, the Lake companies

agreed upon fixing the price to consumers at 12 cents, which involved

the payment of a rebate of 4£ cents on copper delivered in April and

May. No effort was made, however, to secure contracts for delivery

over any extended period to consumers, the price of 12 cents being far

above the parity of European quotations. Manufacturers could not be

expected to take more than their immediate requirements so long as

the possibility existed that the stock in the hands of European bankers

might be pressed upon the market in competition with the supplies of

the mining companies themselves. The failure of negotiations pending

would lead to an immediate attempt to sell copper from stock in the

American market relatively far higher than any other.

In England the history of the trade was more eventful, the "back-

wardation" on futures increasing steadily during April, May, June, and

July. During August it became evident that the Chili bar market had

been oversold. The syndicate declined to sell, except at advanced

rates, so that the value of cash warrants was run up from £S0 Is. lOd.

to £92, the month closing with sellers of cast at £89 and buyers of

three months at £79. The scarcity of Chili warrants became more

acute in September, the syndicate raising the selling price from £90 on

the 1st to £95 on the 4th, £100 on the 7th, £105 on the 8th, £107 10s. on

the 10th, £112 10s. on the 11th, and to £115 on the 13th, at which fig-

ure it was nominally maintained during the rest of month, although

the syndicate canceled contracts on the payment of £20 per ton. This

squeezing of the bears caused a rise in the open market, considerable

quantities being sold. Since the prices paid represent the climax dur-

ing the existence of the syndicate, they may be quoted as follows, on

the authority of James Lewis & Son, of Liverpool : £91 on the 1st,

£95 on the 4th, £99 17s. Gd. and £99 on the 7th, £102 on the 8th, £105
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on the 11th, £95 on the 12th, £101 on the 13th, £90 2s. Gd. on the

17th, £95 and £97 on the 19th, £99 5s. on the 25th, £104 and £103 on
the 26th, and £101 10s. on the 1st of October, the price of the syndi-

cate to the consumers being £78. Early in October the price of war-

rants declined rapidly from £101 10s. to £82, the sellers being importers

and dealers. This led to the announcement by the syndicate on the

15th that it would sell cash bars u without restriction" at £78 10s. This

change of policy was chiefly due to the fact that what profit the. syndi-

cate might secure as sellers of warrants they were losing as buyers of

furnace material and bars which they were receiving under contracts

based on the current price of Chili bars.

An important revolution in the copper trade in England was effected

during 1888 by the introduction and general acceptance of a form of

contract available for speculative purposes, which includes English,

American, Australian, Chilian, German, and Japanese ingot, cake, and
bars. The first effort to deliver these miscellaneous grades was made
in July, when it was not allowed. Subsequently, however, as the re-

sult of the September corner, the contracts based on G. M. C. (abbre-

viation for good merchantable copper) became good delivery. This

led to the syndicate having to pay for and hold some 10,000 tons of

English copper which would otherwise have been retained by smelters.

The now form of contract has nearly susperseded that for Chili bars as

a speculative medium, having considerably increased the quantity of

copper available for the purpose and greatly facilitated the sale of cop-

per from other countries than Chili, as well as the sale of the product

of English smelters.

On January 24, the syndicate declined to buy forward deliveries, and
at the close of February its agents in London refused to continue to

purchase good merchantable copper for immediate delivery. Until that

time they took all cash warrants offered to them at £77 10s. Their re-

fusal to continue caused a rapid decline to £51 on the eleventh, forward
deliveries selling at £47 15s. for two months prompt and £46 for all the

year. A more confident feeling sprung up on the report that the Math-
esons, of London, had arranged to give the syndicate financial assist-

ance and take charge of the sale of its copper. At first it was stated

that the selling price was to be £62 for good merchantable copper, £67
for best selected, and 12s. 4ci for matte, but subsequently it was an-

nounced that the syndicate price wasreduced to £57 for good merchant-
able copper and £62 for best selected. The negotiations with the firm

fell through, however, and there was a sharp drop to £50 on the thir-

teenth. Five days later the Loudon agents of the syndicate failed and
prices dropped to £40 on the fourteenth, and holding steady between
£42 10s. and C39 5s., 1,100 tons of good merchantable copper having
been sold at auction on behalf of the creditors of the collapsed firm at

an average of about £42.

The average prices for Chili bars, ores, and precipitates in England
are given in the following table for a series of years:
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Average values of copper in England.

73

Years.

1880
1881
1882
1883
1884
1885
1880
1887
1888

Chi
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The copper production of the world, 1881 to 1888, inclusive—Continued.

RECAPITULATION.

Countries.

Europe
North America
South America
Africa
Asia
Australia

Total

1888.

Long
tons.

88, 568
108, 120

37, 090
7,550
11,000
7,450

1887.

259, 778

Long
tons.

78, 402
85, 398
33, 570

7,400
11, 000
7,700

228, 470

1886.
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The following figures, from the Board of Trade returns for the past

nine years, show in detail the form in which the copper is brought into

Great Britain, and in what form it is exported

:

Imports of copper into Great Britain from 1881 to 1888 inclusive.

Character.
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castle and Cardiff, reliable returns of which can not be obtained, but

which is estimated to vary from 8,000 to 10,000 tons fine per annum

:

Imports of copper product into Liverpool, Swansea, and London.

Countries.

Chili
United States ,

Spain and Portugal .

Spain (precipitate) ..

Spain (pyrites)
Australia
Cape of Good Hope .

New Quebrada
Japan
Italy
Norway
Canada
Newfoundland
Mexico ,

Pern
River Plate
Other countries

Total tons fine

1882.

Long
tons.

30, 112
745
404

8,757
15, 073
9,847
5, 298
3, 1G4

1, 380
440
347

1, 302
372
821
200
925

79, 979

1883.

Long
tons.

27, 504
9,410
2,788

11, 249
15, 017
9,694
5,670
3,960

1,091
296
448

1, 185
489
420
319
940

90, 492

1884.

Long
tons.

31,298
17. 309
2, 359

10, 009
14, 077
9, 085
6,042
3, 675
1, 064
1, 310
289
206
224
291
408
131
284

98, 721

1885.

Long
tons.

28, 985

24, 037
4,655
9, 1S6

16, 333
8,951
5, 405
4,074
3, 010
835
27

723
374
229
233
325

107, 382

1886.

Long
tons.

27, 191

13, 483
5,721

10, 038
13,905
10,006
7,073
3, 055
3, 572
889

. 8
891
243
68
179

1, 049

1887.

97,461

Jjong
tons.

20, 008
16, 534
5, 178

13, 042
14, 940
6,047
8,271
2, 261

200
1,055

94
359
01
13

167
1,074

89, 304

1888.
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The exports of copper from Great Britain in different forms were as

follows

:

Exports of copperfrom (heat Britain from 1880 to 1888, inclusive.

< !haracter.



LEAD.
By C. Kirchhoff, Jr.

A very heavy increase in the production of lead took place in the

year 1888, the amount of the metal made from domestic and foreign

ores being far in excess of that of any previous year, and placing the

United States far in advance of any couutry in the world as a producer

of the metal. The greater part of the increase in the quantity pro-

duced at our smelting works was, however, the result of heavy importa-

tions of Mexican ores. It may be questioned whether it is just to in-

clude the tonnage thus added in the strictly American product. It is

not usual to do so, for instance, in the case of copper production in

England or in this country from imported ores or furnace material. On
the other hand, statisticians usually count the total pig iron product,

however large a proportion of it is derived from ores drawn from sources

beyond the producing country. The question possesses a direct prac-

tical interest in the case of lead, because any events which might cut

off partly or wholly the supply of foreign ores would have a notable

effect upon prices, and would lead to stimulating activity in domestic

mines. Assuming that the lead contents of Mexican ores smelted in

the United States in 1887 were equal to 15,000 tons, which is the figure

generally accepted, the American mines in that year yielded 145,000

tons of metal. Deducting 28,636 tons, the quantity returned by the

Bureau of Statistics as the lead contents of Mexican ores during the

calendar year 1888, from the product of 180,555 tons, a balance of about

152,000 tons remains as the quantity of the metal produced from

American ores.

As bearing on the consumption of lead, it is of interest to state that

the total product of the white lead manufacturers of the United States,

estimating two firms, was 89,000 tons in 1888. Estimating the lead

contents of the pigment at 75 per cent, this would represent a con-

sumption of 66,750 tons of lead by corroders.

78
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Production of lead in the United States, from 1825 to 1888, both inclusive.

Years.

1825 ...

1830....
1831....
1832....
1833...
1834....
1835.-.-
1836....
1837....
1838....
1839....
1840....
1841....
1842...
1843....
1844 ...

1845...
1846....
1847....
1848 ....

1819....
1850 ...

1851....
1852....
1853....
1854...
1855....
1856....
1857....
1858 ...

Total
produc-
tion.

Short
tons.

1,500
8,000
7, 500

10, 000

11, 000

12, 000

13,000
15, 000
13, 500

15, 000

17, 5U0
17, 000

20, 500

24, 000

25, 000

26,000
30, 000

28, 000

28, 000
25, 000

23, 500
22, 000
18,500
15,700
16, 800

16, 500
15, 800

16, 000

15, 800

15, 300

Desil-
verized
lead.

Non- ar-

gentifer-

ous lead.

Perceut-
age of

desilver-

ized
lead.

Short
tons.

Short
tons. Percent

Tears.
Total
produc-

tion.

1859
1860
186)

1862
1863
1864
1865.

1866
1867
1868
1869
1870
1871
1872
1873
i874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885.
1886
1887
1888

Short
tons.

16, 400
15, 600

14, 100

14, 200

14, 800

15, 300
14, 700

16, 100

15, 200
16, 400
17, 500

17, 830
20, 000
25, 880

42, 540
52, 080
59, 640

64, 070
81, 900
91, 060

92, 780

97, 825
117 085
132, 890
143, 957
139, 897
129, 412
135, 629
160, 700

180, 555

Desil-

verized
lead.
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into the United States is the Sierra Mojada, Coahnila, concerning which

Mr. C. O. Shields, of Denver, furnishes the following data : The largest

and wealthiest company in the camp is the Compania Minera " La Cou-

staucia," owning "La Esmeralda," " Buena Vista," "Las Playas," and
" San Francisco," and having a part interest in the " Guarda-Raya Sal-

vador," and the "Guarda-Baya Perrefia." The same company has lately

acquired the "Providencia" and " El Volcan" mines of the Compania
Minera " Poder de Dios." A fourth group contains the San Jose mines

leased and worked by the Mexican Ore Company, an American organ-

ization, intimately connected with one of the leading refining and de-

silverizing concerns of the country. Early in 1881) the shipments of this

company averaged about 4,500 tons per month. The officers of the

company, however, obtained a lease for a term of eight years, dating

from April 15, 1889, of all the property owned by the Perrefia company,

including those in which it has a joint interest with La Constaucia

Company, in which large bodies of ore are exposed. Hoisting engines

were being put in, and preparations for work on a more expensive scale

followed them. It is estimated that this will lead to an increase in the

shipments of 2,000 tons a month and may reach 2,500 tons. The ship-

ments of the Mexican Ore Company from the district are therefore ex-

pected to reach from 0,500 to 7,000 tons a mouth by the middle of 1889.

Next in importance is the Compania Minera "La Perrefia," controlling

the " San Salvador," " Socavon," " Perrefia," and others. In addition

thereto the Saint Louis and Zacatecas Ore Company ships about 500

tons a mouth, averaging 20 ounces of silver and 45 per cent, of lead.

As all the mines of the camp are nearly of the same grade, a good

idea of the character of the ore shipped from the Sierra Mojada will be

obtained from the following average assay of seventy lots, aggregating

about 18,000 tons of ore, shipped by the Mexican Ore Company from

the mines of "La Constaucia" alone during the period from December
18, 1888, to April 22, 1889 : Silver, 25.52 ouuees per ton ; lead, 38.97

per cent. The ore is carbonate, with an excess of bases, and is there-

fore a very desirable smelting ore, which will admit of carrying con-

siderable quantities of dry silver ores.

The cost of mining is estimated at $1, American money. The freight

to Escalon is $8.44 for 2,035 pounds advoirdupois. Offers to carry the

ore to El Paso, Texas, from Escalon have been made at $4.50 and $5,

while the rate to Denver is $11.50. The cost of delivery at El Paso
would therefore be from $13.79 to $14.29 per ton, less a small rebate

paid on freights to some shippers. Based on 4 cents as the price of

lead in New York and 90 per cent, per ounce for silver, the El Paso
smelters pay 2 cents per pound on the lead ; after deducting 8 per cent,

of lead to cover loss, they pay 90 per cent, of the value of the silver,

and deduct $10 for smelting charges. Ore containing 25.52 ounces of

silver and 38.97 per cent, of lead would therefore yield $10.75, leaving

a profit of about $3 per ton to the miniug company.



LEAD. 81

So far as the smelters are concerned, the following data will throw

light on the subject : Assuming the yield of an ore to be 33£ per cent.,

carrying 25.5 ounces of silver, and the cost of smelting to be $6.50

per ton of ore, the freight per ton of bullion to the refinery is $13, the

reduction of the refiner for silver is $3, and the reduction for lead $17;

making the total charges $33 per ton of bullion to obtain New York
prices for lead and silver. These would therefore amount to $11 per

ton of ore.

The possibilities of delivering Mexican lead in New York are al-

luded to as follows by Mr. C. C. Fitzgerald, of El Paso, Texas.

It is estimated that lead smelted in Mexico would cost delivered on

cars $20 per net ton. The average freight, starting at a point 600

miles north of the City of Mexico, to El Paso would be $12. The
freight from El Paso via New Orleans has recently been reduced

to $15.50. Adding $30 duty, the cost of the lead would be $77.50, or

3.87£ cents a pound. If it carried any notable quantity of silver a bal-

ance would remain, placing the cost of refining and desilverizing and

the cost of marketing to the charge of the silver, which would be

available to pay for mining and an adequate profit to the Mexican

mines and smelter. For shipments to England the figures would be :

Cost of lead, free on board cars in Mexico, $20 per ton ; freight to Liv-

erpool, $18, and charges $1; a total of $12. With the English market

at $50 per ton for the lead, the balance would be in favor of shipments

to England, providing the American lead market were under 4 cents at

New York.

Partial statement of the quantities and values of silver ores imported into eaeh customs dis-

trict of the United States, during the calendar year 1889, ivith the qnantitits and values

of lead, copper, silver, and gold contained in these ores as far as ascertained.

Customs districts.
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Partial statement of the quantities and values of silver ores imported into each customs dis-

trict of the United States, during the calendar year 1889, etc.—Continued.

Customs districts.
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Years.
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The following table shows the daily price of lead during 1888, as

compiled by Mr. E. A. Caswell:

Price of common pig lead in New York City.

[Tear's average for 1888, 4.41.]
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inaining entirely in the control of the speculative element. In May,
and up to the middle of June, the bears succeeded in driving down the

price until it touched 3.G5 cents. Purchases were then chiefly made
to cover future contracts entered into months previously, and the mar-

ket reacted, holding in the vicinity of 4 cents during the balance of the

month and the greater part of July. During that month the leader on
the bull side of the speculation continued to make heavy purchases both
of spot and future supplies, and the idea began to gain ground that

the corner aimed at had some chances of success. Under heavy buy-

ing the market advauced almost uninterruptedly during August, clos-

ing near 5 cents, while it had opened at 4.15 and 4.17J cents. The first

half of September began quietly, but was followed by very active specu-

lative trading, chiefly for October delivery, at a shade under 5 cents.

The second half of the month passed more quietly, but with a steady

increase in prices ; business with consumers, however, being practi-

cally at a stand-still. October opened with a weaker speculative mar-

ket, and offerings became more plentiful. While values were artifici-

ally held up by the leading speculator at the Metal Exchange, lead was
being offered to consumers at lower and lower prices, until on the 18th

4.10 cents was accepted, the nominal quotations on the previous day
having been 4.75. On that day Mr. Corwith, the leader in the specula-

tion, failed. Numerous sales were made at the Metal Exchange, "under

the rule," to settle the contracts which had been defaulted upon. It

was found that all of the lead actually delivered to him had been

pledged to baukers and dealers, the advances made being about at the

rate of 4 cents a pound. This fact, and the appearance of consumers

as buyers, gave the metal some support, and caused the crisis to be less

acute than might have been expected, the market fluctuating during

the balance of the year between 3.65 and 3.77£ cents.

THE LEAD PRODUCING REGIONS OF TOE UNITED STATES.

While considerable interest attaches to data bearing on the terri-

torial distribution of the lead product of the United States, it is pos-

sible only to indicate it in a general way. It would obviously lead to er-

roneous conclusions to accept as the product of a State or Territory the

aggregate quantity cast by its smelters. Ores are shipped from one

State or Territory to another, and distant refiners have become more and

more purchasers of ores. It would be practically impossible to assign

their receipts to the different districts where they originated, because

often they come to the smelters and refiners from sampling works. As
an alternative, efforts might be made to secure direct returns from the

mines. Such an inquiry would involve labor quite out of proportion to

the results obtainable, especially since the danger of failing to secure

scattering returns would be great. Nor would a minute knowledge of

the source of the metal be of much greater service than the broad facts

obtainable without so minute an inquiry.
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w

Utah.—According to the statement of Messrs. Wells, Fargo & Co.

the production of the smelters of Utah was as follows

:

Wells, Fargo Sr Co.'s statement of the lead product of Utah for 1885, 1880, 1887, avd 1888.

Works.
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Since 1877 the production of lead in the State has been as follows

:

Production of lead in Nevada since 1877.

Years.
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the lead supply of Colorado, the ore shipped by the Aspen Mining

aud Smelting Company, the Enterprise, and the Aspen containing about

8,000 tons of lead.

Idaho.—Considering the fact that it was made early in 1888, the esti-

mate by Mr. Burbidge, of the Coeur d'Alene Sampling Works, that the

Cocur d'Alene district would produce between 25,000 and 20,000 tous of

lead was well borne out by the record of the year. Mr. Burbidge has

collected data on which he bases the following report of the actual ship-

ments of the year 1888:

Shipments of Idaho lead ores in 1888.
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During: the latter half of 1888 three new concentrating works were

started, two of them closing- down, however, when the price of lead de-

clined. A fourth plant began operations in April, 1889, at the Hunter

mine, at Mullan, soon after the completion of a branch railroad to that

point. In addition to these, three other concentrating plants were under

construction in the spring of 1889, which are expected to be in opera-

tion in the summer of 1889, and will probably increase the daily output

by about 75 to 80 tons of 55 per cent, concentrates. Mr. Burbidge

estimates that the lead product of the district will reach 33,000 tons,

providing the price of the metal is maintained at a figure which will

justify active work throughput the year.

New Mexico.—No developments of general interest took place during

1888. The Graphic mine was closed down for a considerable period, no

satisfactory leases being obtainable because the affairs of the property

were much involved. The Kelley mine, while it is shipping some ore,

has fallen off in production. Some 'dead work was being done in the

spring of 1889, which stopped the work of the lessees. A small con-

centrator at the mine is treating some low-grade ores, but thus far it has

worked only in a very desultory manner.

Montana.—It is estimated that Montana smelters produced 13,125

short tons of base bullion ; but it should be stated that a large propor-

tion of this quantity is from ore derived from Idaho, the Coeur d'Alene

district in particular. Aside from the operations at Glendale, the

smelting business is carried on by two large works, the Montana Smelt-

ing Company, at Great Falls, and the Helena & Livingston Smelting

and Eeductiou Company, at Helena. It is reported that the former

will soon add five furnaces in addition to the five already built, and that

the latter contemplates an increase of its plant at an early date.

During 1888 the Hecla Consolidated Mining Company, at Glendale,

produced 3,442 tons of lead, 208,605 pounds of copper, 716,859.88

ounces of silver, and 1,210.71 ounces of gold from 17,545 tons smelted.

The average assay was 44.8 ounces of silver and 26.7 per cent, of lead,

the ore carrying 29.7 per cent, of silica. For fluxing 4,765 tons of iron

ore 4,348 tons of limestone and 7,065 tons of slag were used, the fuel

consumption being 477,788 bushels of charcoal and 3,209 tons of coke,

making the fuel cost per ton of charge mixture $3.36 in 1888, as com-

pared with $4.06 in 1887. The gross income was $833,603.51, which

after the payment of costs and expenses, aggregating $626,196.33,

left net earnings of $207,407.18, out of which $180,000 was paid in divi-

dends.

Missouri and Kansas.—The enlargement of capacity during 1887 by

the Saint Joseph Lead Company and the development during the same

year of the Doe Eun Company came into full play during 1888 and

chiefly contributed to the increase in the output. Since then no

developments general in their character have been made likely to lead

to a material increase in the output of this section of the country.
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Lead imported and entered for consumption in Ike United States, 18G7 to 1888, inclusive.

ICalendar years ending December 31 from 1880 to 1888
;
previous years end June 30.]

Tears.
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Lead and manufactures of lead, of domestic production, exported, etc.—Continued.

Fiscal years ending
September 30 until
1842, fiscal years
ending June 30 nntil
1885, and calendar
years ending De-
cember 31 since.



ZINC.
By C. Kirchhoff, Jr.

The erection of new works and the extension of the operations of older

concerns led to a further notable increase in the production of spelter

in the United States. The additions to capacity were fairly uniformly

distributed in the West, East, and South, and a further growth is likely

during 1889, additional facilities for production having been provided

during 1888.

PRODUCTION.

Official returns from every producer of spelter in the United States

in 1888, with the exception of one small concern in Colorado, show the

following total, as compared with previous years

:

Production of spelter in the United States.

Years.
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Missouri, the new branch works of Robert Lanyon & Co., of Pittsburgh,

Kansas, at Nevada, Missouri, were in operation during the greater part

of the year. The plant consists of six Belgian furnaces of one hundred and

twelve retorts each, the capacity being about 2,800 tons per annum. Early

in 1889 the Joplin mines passed into the hands of the Heckscher interest,

identified with the Lehigh Zinc and Iron Company, at Bethlehem, Penn-

sylvania,which has acquired considerable mining property in the district

aud will probably enlarge the works. In Kansas, the Scammonville

Zinc Works, with two furnaces, started in March, and ran spasmodic-

ally until September, when work was stopped. The work of the Girard

Zinc Company, at Girard, did not start in 1888, the plant not having

been completed. It consists of one block, and has a capacity of 800 tons

annually.

In the East, the Lehigh Zinc and Iron Company, at Bethlehem, Penn-

sylvania, is the leading producer, followed by the Passaic Zinc Company.

The Friedensville Ziuc Company erected new works at the famous mines

of that name during 1888, and began work at the close of the year, manu-

facturing the Bergenport spelter, so long and so favorably known in this

country and abroad. In the South, the Bertha Zinc Company, at Pu-

laski, Virginia, has increased its production, remaining by far the largest'

producer.

Zinc imported and entered for consumption in the United States, 1867 to 1888, inclusive.

Calendar years
ouding December
31 from 1886 to

1888; previous
years end June 30.

1867
1868
1869
1870
1871

1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882...
1883
1884
1885
1886
1887
1888

Blocks or pigs.

Quantity.

Pounds.
5, 752, 611
9, 327, 968

13, 211, 575
9, 221, 121

11, 159, 040
11, 802, 247
6, 839, 897

3, 593, 570

2, 034, 252
947, 322

1, 266, 894
1, 270, 184

1, 419, 791

8, 092, 620
2, 859, 216

18, 408, 391
17,067,211
5, 869, 738
3, 515, 840

4, 300. 830
8, 387, 647

3, 825, 947

Value.

$256,
417,

590,

415,

508,

522,

331,

203,

101,

56,

63,

57,

53,

371,

125,

736,

655,

208,

113,

136,

276,

146,

Sheets.

Quantity.

366
273
332
497
355
524
399
479
766
082
250
753
294
920
457
964
503

j

852
268
138
j 22
156

Value.

Port n<h.

5, 142, 417
3, 557, 448

8, 306, 723
9, 542, 687

7, 646, 821

10, 704, 944
11,122,143
6, 016, 835
7, 320, 713
4,611,360
1, 341, 333
1, 255, 620
1,111,225
4, 069, 310

2, 727, 324
4, 413, 042

3, 309, 239
952, 253

1, 839, 860
1, 092, 400

926, 150

295, 287

$311, 767
203, 883
478, 646
509, 860
409, 243
593, 885
715,706
424, 504
444, 539
298, 308
81,815
69, 381

53, 050
210, 230
129. 158
207, 032
141, 823
36, 120

64, 781
40. 320
32, 526
12, 558

Value of
manufact-
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Imports of zinc oxide in 1885, 1886, 1887, and 1888.

Calendar years ending December 31 from 1886 to

1888; previous year ends June 30.



ZINC.

Prices of common western spelter in New York City, etc.—Continued.

95

Tears.
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In detail, the output of the works in the different districts was as

follows

:

Production of zinc by principal foreign producers.

Rhenish Provinces and Belgium
Vieille Montagne
Stolberg
Austro-Belge
Rhein-Nassau
L. de Laminne
Nouvelle Montagne ,

Mark.-Westf.-Bergw.-Ver. ..

G. Dumont & Freres
Gladbach ,

Escombrera Bleyberg
Eschger Chesquiere & Co..,
Grillo
Societe Prayon
Societe de Boom

Silesia:
Schlesische Actien-Gesellschaft
G. von Giesche's Erben
Herzog von Cjest
Graf H. Henckel von Donnersmarck
Grafin Schaffgotsch
Graf G. Henckel von Donnersmarck
Graf Lazy Henckel (included in H. Henckel

v. Donnersmarck)
H. Roth
Wiinsch
Vereinigte Kiinigs &. Lauraliiitte

Baron v. Horschitz'sche Erben
The State

Great Britain:
Vivian & Sons
English Crown Spelter Company (Limited)...
Dillwyu &Co
Swansea Vale Spelter Company
Villiers Spelter Company
Pascoe, Grenfell & Sons
Nenthead & Tynedale Company
John Lysaght (Limited)
H. Kenyon & Co

1888.

Long tons.

51, 670
14, 036
9,140
7,586
6,597
5, 032
5,537
8, 759
4,818
4,930
4,137
5,299
3,906
1,798

133, 245

22, 917
17, 594
15, 456
11,193
6, 402
4,114

1, 555
1, 906

1, 166
935
137

83, 375

6,510
4,980
3,904
2,150
1,993
1,330
1,516
3,750
500

26, 633

1887.

Long tons.

51,517
14, 070
9, 280
7,588
6, 745

4, 975
5, 553
8, 368
4,890
4, 925
4, 079

5, 100

3,905

130, 995

22, 680

17, 600

15, 835

11,565
6,430
1, 565

1,670
1, 885
1,065
910
170

81, 375

4,840
4,007
2,843
1,798
1,810
1,124
1,317
1,600

500

19, 839

18S6.

Long tons.

50, 790
14, 065
9,130
7, 730
6, 550
4,995
4, 950
8,000
4,985
5,315
3,710
5, 075
3,725

129, 020

22, 730
17, 505
15, 610
9, 355
6,505
1,670

2,450
1,675
1,860
1,185
915
170

81, 630

7, 379
3, 248
3,015
2, 060
1,880

727
1,193
1. 218

500

21, 230

The product of Spain and France is that of the Societe Asturienne.



QUICKSILVER.
The year 1888 developed only slight changes in the production of

Quicksilver in California, which is the only State where notable depos-

its of quicksilver have been found. The average price in San Fran-

cisco was $42.50 per flask, which was remunerative, and yet the pro-

duction, 33,250 flasks, showed a slight decline from the previous year—

a

fact which is important in its bearing on the future of quicksilver min-

ing in this country. Prospecting was active, but no considerable ore

bodies were discovered, and history of the year indicates that without

new ore bodies it is not likely that the yield of quicksilver will in-

crease.

In the tables which follow, the statistics of production are given of

all the quicksilver mines since the beginning of the industry in this

country. In 1888 the table shows a rapid increase in product of the

Napa Consolidated and Bradford mines. Tbe latter was located in

1882 and began producing in 1887 ; it is situated 4£ miles south from

the village of Middletown, on the stage road leading from that place

to Calistoga. The vein here, which has a north and south trend, and

inclines to the east at an angle of 45 degrees, lies between sandstones

on the hanging wall and serpentine on the foot wall. Tbe mine has

been opened by a shaft sunk to a depth of 250 feet, and which, at a

depth of GO feet, leaves the vein and passes into the foot wall. This shaft,

which is timbered throughout, is fitted with a single-reel 6 by 8 inch spur-

geared reversing engine. A No. 4 Dow steam pump, run four hours

per day, suffices to handle the water. At present work is confined to

the IGO-foot level, above which the vein is being stoped, no definite

limit having yet been found to the ore shoot. The ore extracted con-

sists of cinnabar mixed with jasper and country rock.

The coarse ore is treated in a Kuox & Osboru furnace, of 20 tons daily

capacity ; the fines in a 30-ton Livermore furnace. Iron condensers are

used, the draft being aided by an exhaust fan. The reduction works

are connected with the shaft by a tramway 800 feet long. Thirty-five

men are employed here ; white men are paid $2.50 per day and Chinese

$1.25.

The mines in Oregon, referred to in the report for 1887, were only

worked to a slight extent, 32 flasks being the product. The mine at

Marysvale, Utah, was not worked at all so far as known.

There is no doubt that the product of 1889 will be smaller than in

1888, probably 25,650 flasks, with 13,100 flasks from New Almaden.

97
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Production of quicksilver (flasks) in California by months, from 1883 to 1888.

Months.
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Production of quicksilver (flasks) in California by months, from 1883 to 1888.—Cont'd.

Months.

1887.

January
February
March
April
May
June
July
August
September ...

October
November ...

December

Total . .

.

1888.

January
February
March
April
May
June
July
August
September . .

.

October
November ...

December ...

Total . .

.

e3

a

Flks.

1, 9U4

1, 700

1, 584

1,671
2, 040

1, 700

1,507
1,517
1,535
1,405
1, 225
2.152

20, 000

2,650
1, 730

1, 40(1

1,579
1,610
1,500
1,100
1, 109
1,178
1,269
1,400
1,475

18, 000

.2

Flks.
162
149
110

157
126
127
175
160
297
171

. 113
143

1,890

118
82
90

110
125
120
120
110
60
185
90

110

1,320

a
o

Flks.

76
43
48
29
27
93
57
61
42
64
71

62

673

36
30
60

126

o
B

3

Fits.

is:,

40
95

- :05
50

170
125
90
120
140
214
156

1,490

292
156
150
138
155
189
167
215
195
180
176
151

2,164

a
3.,

3

a
o

Flks.

V—
o

FlU.
56
86
105
90
152
126
194
108
123
132
127
147

si

a

Flks.
450
240
125
200
100
200
200
200
400
300
165
300

c3

—
a

Flks.
181
150
275
212
215
220
205
275
160
304
247
250

1,446 2,880 2,694

61
64
43
95
69
26
34
29
42
47
28
87

625

246
105
95

143
226
94
50

959

235
223
288
324
320
345
248
347
370
440
475
450

4,065

O

Flks.

51

74
91
80
82
56
72
26
66
82
9

84
79
108
153

80
110
94
93
58
88
82
122

M

Flks.

201
220
195
228
295
232

689 1,371

3
.2

B

Flks.
12

179
243
270
292
357
454
463
527
357
294
220
192

140
31
40
104
40
78
25
49
74
34

627

84
51
37
28
95

118
83
117
88
96
103
92

1,151 |3, 84g 992

o
H

Flks.

3,077
2, 4(»S

2, 456
2, 586
2,830
2, 822

2,820
2,881
2, 923
2, 859
2,613
3,485

33, 760

3,949
2, 733
2,481
2,862
3, 037

2, 956
2, 359
2,547
2,348
2, 635
2,604
2,739

33, 250
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FlasTis

80,000.70,000.60,000.50,000
40,000.30,000.20,000.10,000.
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Prices.—While the range in the extremes of prices in 1888 was

slightly less than in 1887 the general average of prices obtained was a

little higher. The principal feature in the market was the course of

the Messrs. Rothschild in maintaining a higher price than that of other

holders for several months. When the year opened the London price of

all holders was £L0 per flask, but during January the Rothschild's price

dropped to £8 10*., with outside holders at £8 15.9. In February the

Rothschilds advanced the price to £9 while the outsiders sold at from

£8 15s. to £8 5s. The market then fluctuated from this figure to £7,

but the quotations from outside holders being always lower by several

shillings. In October the Rothschilds fixed their price at £9 10s., and

held it there until February 5, 1889, when, without warning, they

dropped to £8, outsiders falling to £7 12.?. 6d. The next day the Roth-

schilds depressed their price again to £7 10,9., and the same day advanced

to £8, causing very active speculative movements; but the changes were

too willful to show any direct relation to the condition of the produc-

tion at the time. Californian quicksilver was quoted in New York at

prices slightly lower than the foreign prices plus the duty, as is shown
in the table which follows.

Monthla quotations of quicksilver at San Francisco from 1884 to 1888, per flask.

Months.

January
February
March..
A)iril

May
June
•July

August
September
October
November
December

Extreme range

Average

1884.

High-
est.

$26. 25
29.00
29. 00

29. 00
29. 00
29. 00
29. 00
HO. 00

31.00
30. 50
34. 00
35. 00

Low-
est.

$26. 00
20. 00

28.00
28.00
29 00
29. 00
28. 75
28. 75
30.00
29.00
29.00
32.00

35.00 26.00

$29. 34

1885.

High-
est.

$33.00
32.50
32. 50
31. 00
29. 00

30. 00
ISO. 00
29. 75
30. 50
30. 50
30.00
32.00

Low-
est.

$32. 50
32. 50
31.00
30. 00
28. 50
29. 00

29. 75
29. 50
29. 50
30. 00
29.75
30.00

33. 00 28. 50

$30. 53

1886.

High-
est.

$32. 50
32. 50

33. 00
33. 00
34.00
36. oo

37. 00

37. 00

37. 00
39. 00

38. 75
38. 75

Low-
est.

$32. 00

32. 50
32 50
33. 00
33. 00
34. 00
36. 00
36.75
36. 50
38. 75
38. 50
38.50

39. 00 32. 00

$35. 35

•1887.

High-
est.

$38. 75
38.75
38.50
40. 00
38. 00
39. 00

38. 00
37.00
38. 00
39. 00
40. 00
48.00

Low-
est.

$38. 50

38.50
37.00
37. 50
37.50
38. 00
37. 50
36. 50

36. 50

37.00
37.00
45.00

48. 00 36. 50

$42^5

1888.

High-
est.

$47. 00
43. 00
41.00
4'.). 00
37. 00
40. 00
40. 00
41.00
43. 50
45. 00
45. 00
45. 00

47.00

Low-
est.

$42 00
40. OH

40. 00
37. 00
36. 00
36. 00
38. 00
39.00
41 00

43. 00
43. 00
42.00

36.00

$42. 50
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The following table shows the range in price of quicksilver in the

San Francisco and Londou markets for the past thirty-nine years:

Highest and lowest prices of quicksilver during the past thirty-nine years.

Tears.
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faces, and it is claimed that they are more durable because the coating
is thicker. The use of quicksilver in barometers, thermometers, pres-

sure gauges, and similar instruments is constantly increasing. A care-

ful estimate by Queen & Co. gives 2,500 pounds as the amount annually
used for such instruments.

Movement of quicksilver from San Francisco in
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Quicksilver imported and entered for consumption in the United States, 1867 to 1888, in-

clusive.

Calendar years ending
l teceniber 31, from

I8rt6 to 1888; previous
years ending June 30.
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The production for other regions to the end of 1887 is given below:

Production of the Ahnaden mine (Spain) and the Idria mine (Austria) from 1850 to close

of 1887.

Tears.
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Imports of quicksilver into and exports from England daring the year 1888.

Countries.

Russia, Norway, Swetleu, and Denmark
Germany
Holland and Belgian!
Channel Islands
France
Austria, Italy, and Roumania
Spain and Portugal
Turkey
Egypt, Morocco, and Gold Coast.
Cape of Good Hope and Natal ..

Madras, Bombay, and Bengal
China
Japan
New South Wales, Victoria, Queensland, and South Australia .

New Zealand
Canada
United States, North America
Mexico
West, Indies
Central America
Colombia, British Guiana, and Venezuela
Brazil, Argentine Republic, Uruguay, and Holivia
Peru and Chili

Total imports
Total exports

Flasks.



NICKEL.
Production.—Only slight changes in the totals were apparent in 1888.

The total product, including the nickel in small shipments of ores, was

207,328 pounds, worth $128,382. In 1887 the product was 203,328

pounds, worth $127,632. The decline in the total value in 1888 was •

due to the less satisfactory condition of the market, the price in first

hands at Philadelphia being 00 cents per pound. The imports for

the year 1888 were somewhat decreased, but, like the preceding year,

largely above the amounts in 1886 or any previous year.

Production of nickel in the United States in 1886, 1887, and 1888.
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Value of exports of nickel and nickel ore of domestic production from the United Slates.

Calendar years ending December 31 from 1886 to 1888;
previous years end J nun 30.
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there is no body of magnetic pyrite in the Black Hills which does not

carry nickel. The average of his assays is 1.5 per cent., though samples

carrying 8 per cent. havre been found. This report is interesting in view

of the developments expected from the nickel bearing pyrrhotite at

Sudbury, Canada.

Outlook.—Tbe developments in recent years ofgarnierite in New Cal-

edonia and the discovery of nickel-bearing pyrrhotite at Sudbury,

Canada, promising large development, place the nickel industry in much
the same relation to the demand as the present condition of copper or

tin. Further, the uses are more limited
;
the newest finds, though ap-

parently of large extent, do not seem able to deliver the metal in the

general markets for much less than the present price. The opening of

a single one of these uew sources means the extinction of a correspond-

ing element in the present supply. In this country, particularly, the

problem of present interest is the selection of the best suited deposit

for the needs of this.market, there being little doubt that any one of

several has sufficient nickel for the entire demand. The known deposits

in this country include : (1) two deposits of silicate of nickel in North

Carolina and one in Oregon, similar to deposits now worked in New
Caledonia

; (2) arsenides and derived arseniates of nickel and cobalt at

Mine la Motte, Missouri, and in Nevada, and the pyrrhotite of the Gap
mine in Pennsylvania (which has been the main source of our supply)

and (o) a possible supply of similar character in the Black Hills of

Dakota. The long experience in working pyrrhotite will lead to preju-

dice in favor of similar ores, if other conditions are equal. A careful

description of the Gap mine and its workings will be found in volume

C C. C. of the Second Geological Survey of Pennsylvania, in the geolog-

ical sketch of Lancaster county, by Dr. Persifor Frazer, jr.

In this connection the recent developments of nickel iferous pyrrho-

tite at Sudbury, Canada, should also be considered. The following de-

tailed description of the deposit and the practice in developing it has

been written by Dr. E. D. Peters, manager of the Canada Copper Com-
pany.

NICKEL ORES AT SUDBURY, CANADA.

Mode of occurrence.—The geology, for hundreds of miles in every direc-

tion, belongs to the iluronian and Laurentiau systems, and comprises

the very oldest rocks 'known to man. Greenstone, diorite, graywacke,

gneiss, and crystalline schists form a large part of the rocks, and as the

vein matter does not differ essentially from much of the surrounding

country rock, it is plain from the very beginning that the smelting of

the ores is greatly favored by the basic character of nearly all these

rocks. Instead of having to contend with the solid quartz and acid sil-

icates of many geological horizons, we meet chiefly hornblende and very

fusible feldspars, to which is added the iron from the ore itself, thus

forming a slightly basic mixture, which is rendered all the more favor-

able by being polybasie; for the lime, soda, potash, magnesia, etc., of
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the rock minerals assist greatly in forming a fusible slag, while one
pound of iron already combined with silica and other bases in the .shape

of feldspar or hornblende, is better than two pounds of the same sub-

stance, if added extraneously in the ordinary shape of hematite, or other

iron oxides. The same remark applies to the lime, and this brief notice

opens up a very important and interesting metallurgical question, which,

so far as the writer is aware, has never yet been treated upon by
writers or satisfactorily explained.

The only openings of any depth in this immediate vicinity are the

three mines belonging to the above company, and named, respectively,

the "Copper Cliff," "Evans," and "Stobie." These three mines differ

somewhat among themselves in quality, richness, proportion of nickel

to copper, and other minor details, but are near enough alike to be de-

scribed as one, so far as their grosser features are coucerued.

The ore which first attracted attention to these mines was a very

pure chalcopyrite, occurring in masses of considerable size and close to

the surface and generally in conjunction with such an immense capping
of gossan as to indicate the presence of large bodies of mineral below.

On sinking a few feet, the line of active decomposition is passed and
the unaltered ore is found in a more or less massive condition. The
great body of the mineral is a mouosulphideof iron, usually called mag-
netic pyrites, or pyrrhotite, and bearing so remarkable a resemblance

to the pyrrhotite found in such quantities at Ely, Vermont, that no one

has as yet been able to distinguish between them. And yet, strange

as it may appear, the Sudbury pyrrhotite is highly nickeliferous, while

the Ely mineral barely shows a trace of that valuable metal. It is a

very interesting fact that in this pyrrhotite, nickel may replace iron to

the extent of one-half or more, so that over 30 per cent, of nickel shall

be present, and yet the chemically altered mineral shows no signs of its

changed composition. But it is seldom that nickel is present in such

quantities as just noted. The ordinary pyrrhotite of this district carries

seldom less than 2J or more than 8 or 9 per cent, of nickel, and as a rule

the coarsely crystalline pyrrhotite is the richest in nickel. The chalco-

pyrite does not mix intimately with the nickel ore, so as to form a homo-
geneous mass, assaying pretty regularly in copper, iron, and nickel.

On the contrary, the chalcopyrite occurs by itself in pockets, or threads,

or bunches, or veinlets, but frequently intermixed with or inclosed by
massive pyrrhotite. It is seldom so finely intermixed, however, that it

is not easy, on breaking the specimen, to select chalcopyrite that will

assay over 30 per cent, in copper, and to separate pyrrhotite that will

only show a trace of the same metal. But it should be noted that such a

separation would not be possible in practice, for careful examination

and trial have shown that the two ores are too completely intermixed to

make hand sorting at all practicable ; while any system of concentra-

tion depending upon gravity is out of the question, owing to the almost

identical weights of the iron and copper minerals. It is not yet known
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whether the only remaining obvious method of separation by magnetism
is feasible or not, though my former experiments on utilizing the feeble

magnetic qualities of pyrrhotite were not at all satisfactory. Still the

replacement of so considerable a portion of the iron by the highly mag-

netic nickel lends a certain air of plausibility to the scheme. Although

the copper mineral seldom occurs free from the pyrrhotite, and it must
be recollected that all our pyrrhotite is nickeliferous, yet the pyr-

rhotite is sometimes found in quite massive deposits containing many
hundreds or even thousands of tons ofthe same, comparatively free from

copper. In one of the company's mines such a stope has furnished

nearly 2,000 tons of quite massive pyrrhotite rich in nickel and contain-

ing not more than 1 percent, of copper. This stope is now exhausted,

but it is curious to note that just before the end boundaries of the great

pocket were reached the massive pyrrhotite changed without warning

into a 3-foot vein of almost pure chalcopyrite that furnished some 15

or 20 tons of beautiful ore.

These mines have hardly yet been developed sufficiently to speak

with any certainty as to their precise character, and in any case this is

always a vexed and uncertain question. They are certainly not fissure

veins, and that is about as far as one would care to speak with any posi-

tiveuess. They seem to occur at intervals in a belt of diorite that trav-

erses this district for a longdistance, and many of the prospectors believe

that all the mineral that has been discovered is situated on this same
belt—an hypothesis which they prove by the exceedingly simple and in-

genious process of marking down the different discovery locations on the

map and then connecting them all by a single line, which they assert

represents the ledge* of diorite. The truth of this assertion cannot be

denied. It can only be said that the course of this diorite ledge would
already puzzle the most experienced mining surveyor, and as it becomes
more and more complicated with each new discovery, it will soon be

seen to be ridiculous. But it is quite certain that diorite seems to be a

very important country rock for these deposits and also forms a con-

siderable portion of what gangue is found in the ore bodies. These
bodies are about as irregular as nature could well make them, having

every possible size, shape, and direction, and though at times a certain

sloping surface is obtained that seems to have a uniform pitch for some
distance, and from the amount of water it furnishes is occasionally

looked upon as a wall, yet it seems very doubtful if there are any reg-

ular walls in the miner's sense of the term. The ore deposits seem al-

most entirely unconnected, and it is not uncommon in a single blast to

go from absolutely barren rock into first-class smelting ore, though as a

rule the vicinity of an ore body is usually marked by the occurrence of

specks of iron and copper pyrites in the country rock.

These pockets are frequently very extensive, being some hundreds
of feet in length and 100 or more in breadth by 50 or more in depth.

lu fact, the writer does -oot know that any one of tbeirt has been eu-
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tirely worked out, aud it is only known that they come to an end by not

finding them in the levels below. As there is no wall to follow, and
scarcely any connection between the ore bodies, and no means by which

one can tell whether the levels are being run in the right direction or

whether they may be diverging entirely from the ore bodies beyond,

it is evident that mining is somewhat difficult and uncertain. But
this uncertainty is more than recompensed for by the extent and inassi ve-

ness of the bodies when they are found and by carefully mapping
out the apparent course of bodies already known, and following the

little stringers that tail out in all directions from them, we have so

far opened up new bodies faster thau we have worked out old ones,

and as this has been accomplished by less than 15 per cent, of develop-

ment work to 85 per cent, of stoping, no mining man should complain

of the ratio of dead work to ore breaking. But the above remarks refer

more particularly to the Copper Cliff mine, which usually carries its

copper most concentrated, and, being central, has had more work done

on it thau the other mines. The Evans and Stobie mines are either of

a different and more continuous nature or else their ore bodies are so

enormous as to give one the impression of a continuous veiu or dike of

quite massive pyrrhotite, interspersed with bands, beds, nodules, veiulets

or grains of chalcopyrite. These veins have both been opened for a

couple of hundred feet or more and show about as massive a formation

of cupriferous pyrrhotite as is often found. In certain places it is so

entirely free from gangue that in many tons only a few small pieces of

rock would be found. In others it is not so massive, and bowlders of

diorite seem to be inclosed in the vein. Again, sharp fragments of dio-

rite are completely intergrown with the pyrrhotite and chalcopyrite,

the sharp edges of the easily fusible diorite showing that it was hardly

possible for heat to have put them into that shape.

A few small crystals of millerite, sulphide of nickel, were found at the

depth of about 150 feet in the Copper Cliff mine, but so far that is the

only ocular evidence of the presence of nickel in any of these mines.

A minute proportion of cobalt, about one-fiftieth as much as the

nickel present, also occurs in the pyrrhotite, and the chemist of the

company, Mr. Francis L. Sperry, also assures us that platinum occurs

in quite appreciable quantities, so that the matte from these ores con-

tains some ounces per ton of that rare metal. Gold and silver occur

in strong traces, while arsenic, antimony, tellurium, bismuth, or other

harmful elements are entirely absent. The consequence is that the

copper made from several thousand tous of this ore ranked with the

best Arizona brands.

Treatment of the ore.—After a rough hand-sorting, which is all that

most of this ore requires to fit it for smelting, the ore is put through a

15 by 9 Blake breaker, set to about If inches. A revolving screen sizes

it into u coarse," ''ragging," and "fines," the three sizes essential for

heap roasting, aud the ore is loaded onto railroad cars that run on an

3077 min 8
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elevated trestle over the roast ground, so that it is dumped on elevated

platforms near the heaps and wheeled onto the latter very cheaply.

The only wood obtainable is dead pine, the whole timber of this and

the surrounding country having been destroyed by fire some twenty-

five years since.

The pine is procured very cheaply, though it is but a poor fuel for

roasting; only about a cord is needed for 20 tons or more of ore.

Hard wood, though it would probably carry no heavier burden of ore,

would last so much longer that it would give a better roast, the piue

wood being too light and going out like so many shavings after yield-

ing a short, fierce heat. The piles usually contain COO to 800 tons of

ore and have to be carefully covered with ragging and fines, the latter

being applied almost continuously for the first forty-eight hours to pre-

vent too quick a heat and the consequent matting of this fusible pyrrho-

tite. Such a heap burns aboutfifty days, and although it shows on open-

iuga thick outside layer of ore that seems only scorched, while the inside,

though looking better, yet shows none of that swelling and Assuring

of each lump that indicates a good roast with ordinary yellow pyrites.

Subsequent smelting of this very unsatisfactory-looking material shows

that, however it may look, the sulphur has been removed, it being almost

invariably necessary to add from 10 to 25 per cent, of raw fines during

the smelting to prevent the matte from being too rich. Assays of large

samples of these roast heaps have varied from 2h to 8 per cent, sulphur,

the average being about G per cent. A sunken railroad alongside the

heaps conveys the roasted ore to the side hill on which the smelter is

located, and is high enough so that the cars of ore are dumped directly

into the bins back of the furnace.

The smelting plant consists of a Il^rreshoff water-jacket furnace, built

of rolled steel plates, with only a 2-inch water space, and with not a

single brick of any description below the charging door, except a few

cheap brick used temporarily on the bottom of the furnaces and around

the inside of the cast-iron forehearth or ''well" to keep the slag from

cracking the cold iron. The water jacket extends from the bottom to

the charging door, and the well is also jacketed so that no brick are

needed, thus effecting a saving in material and repair that only the

practical smelter can thoroughly appreciate. The furnace is a rectangle,

with rounded corners and slightly convex sides and ends to strengthen

it. It is about GJ by 3i feet inside at the tuyeres and flares slightly to

the top. It has thirteen 2^-inch tuyeres, and is supplied by a No. G

Baker blower, run at about ninety revolutions, the normal pressure at the

furnace being about 9 ounces. The great advantage of this style of fur-

nace and the reason that we have succeeded here in America in remov-

ing what Vivian characterizes as "the sole objection to blast-furnaces,"

and what has hitherto prevented them from being superior in every

way to the Swansea reverberatory on suitable ores, is that we over-

come the hitherto great bugbear to cupola smelting, i. e., the deposition

of "sows" or "salamanders" of metallic iron in the crucible, that not
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only soon choked up the furnace but also tied up large quantities of cop-

per and other valuable metals in a form from which it was very expen-

sive to separate them. The way we have conquered this is by smelting

so rapidly and with such a powerful blast that the iron has no time to

be reduced and all goes into the slag, where it is wanted. To make it

certain that no such deposition shall take place American smelters

have added a forehearth or well, into which all the material that is melt-

ed in the furnace flows as fast as it becomes molten. This well is on
wheels and is water-jacketed, so that it lasts for months and is quickly

and easily replaced. In it the matte sinks quietly out of the slag and
is tapped out into a slag pot in lots of 500 pounds every few minutes

without stopping the blast or interfering in any way with the regular

running of the furnace. The slag flows constantly over a water-jack-

eted lip, which is at such a height that the communicating passage

between well and furnace is 8 or 10 inches " under water" all the time,

and the blast is thus completely trapped and can never blow through.

As any ordinary brick or clay tap hole is certain to cut out shortly

and become so large and shapeless that it cannot be plugged against

a powerful stream of matte, the well tap hole is a separate water-jack-

eted bronze casting, being formed of an alloy thai withstands the con-

stant shrinking and swelling of the metal due to the immense changes

of temperature that it experiences during the tapping operation. This

iacketed tap hole is only 1;| inches in diameter, and thus can be easily

and certainly plugged with a small ball of clay as soon as the desired

amount of matte is drawn off.

Coke is used as a fuel, and under ordinarily favorable conditions 125

tons of ore per day are smelted, the record having risen to 154 tons in

twenty-four hours and frequently exceeding 110 tons without special

effort. No flux is used, and about 8 tons of ore are smelted with 1 ton

of Pennsylvania coke, which is brought up the Great Lakes in steam-

ers and transported to the works by the Algoma branch of the Cana-

dian Pacific railroad.

The matte produced resembles an ordinary copper matte, except

that a certain amount of the copper, or, more correctly speaking, of the

iron, is repkiced by nickel. This considerable addition of nickel, which

amounts to at least 50 per ceut. of the copper present, has a most pecul-

iar effect ou the physical qualities of the matte. As is natural, it decid-

edly lessens its fusibility, raising its melting point several hundred de-

grees and making it difficult to receive it in iron molds, as the high

temperature causes a softening of the iron surface and a consequent

welding of the matte to the mold, so that the inner skin of the latter

is destroyed after about the second tapping, and the mold is worthless.

We avoid this by tapping into slag pots that are thickly washed with

clay water before each tap.

Another effect of the nickel is to completely obliterate the ordinary

appearances by which we can determine the grade of copper matte so



116 MINERAL RESOURCES.

accurately by eye. This copper nickel matte is a very dense, heavy

substance, with a very fine-grain almost bell-metal fracture and a pink-

ish-white color, though if broken hot it assumes a purplish color and

luster that imitates closely some of the higher grades of copper matte

and leads one completely astray as to the percentage of valuable metal

present. In a word, we have none of us yet learned to estimate the

percentage of this matte by eye either in copper or in nickel, and it is

doubtful if we ever find a way of doing it without chemical aid. The
slag is usually pretty near a singulo-silicate, though mostly with a slight

mixture of bi-silicate, and owing to its numerous favorable bases is very

fusible and unusually free from metal. For at least six weeks the

daily samples have not once showed any loss of either of the valua-

ble metals present beyond what must be expected in producing a matte

rather above the usual grade.

Uses.—Common observation would suggest that the consumption of

nickel for plating has increased markedly in late years, and as a fact

it has more than doubled in the last decade, and even in the past two

years has shown a further though moderate increase, which is true

also of the German silver manufacture. But the effort is being made
in Europe to extend the consumption of nickel in all possible directions.

For example, by the introduction of rolled nickel plate as an advance

over tin plate. Among the proposed uses none attract so much inter-

est as the use of nickel in alloy with steel to increase the latter's

strength. A French invention has effected means for preparing such

alloys with regularity and even composition. Lately Mr. James Riley,

of Glasgow, Scotland, has published a valuable contribution to the

knowledge of the physical characteristics of various sorts of steel when
alloyed with nickel which is here abstracted from " Engineering." In

the first place, a visit to the place of manufacture in France demon-

strated to his entire satisfaction the degree of certainty with which the

desired products could be obtained from the crucible. A number of

casts were made, the composition being varied at will and the quality

and properties of the metal being indicated beforehand. Subsequently

it was shown at English works that the composition of the metal cau

be as effectually controlled in the open-hearth furnace as in the crucible.

Mr. Riley states that the alloys can be made in any good open-hearth

furnace working at a fairly high temperature. The charge can be made
in as short time as an ordinary " scrap " charge of steel—about seven

hours. Working the steel requires no extraordinary care; in fact, not

so much as is required in working many other kinds of charges, the

composition of the resulting steel being easily and definitely controlled.

No special arrangements are required for casting, ordinary ladles

and molds being sufficient. If the charge is properly worked, nearly

all the nickel will be found in the steel; almost none is lost in the slag

—

very different in this respect from charges of chrome steel.

The steel is steady in mold, it is less viscous than ordinary steel, it

sets more rapidly, and appears to be thoroughly homogeneous. The in-
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gots are clean and smooth in appearance on the outside, but those rich-

est in nickel are a little more "piped" than ingots of ordinary mild steel.

Any scrap produced in the subsequent operations of hammering, rolling,

shearing, etc., can be remelted without loss of uickel in making another
charge. No extraordinary care is required when reheating the ingots

for hammering or rolling. They will stand quite as much heat as ingots

having equal contents of carbon but no nickel, except perhaps in the case

of steel containing over 25 per cent, nickel, when the heat should be
kept a little lower and more care taken in forging. If the steel has been
properly made and is of correct composition, it will hammer and roll

well whether it contains little or much nickel
; but it is possible to make

it of such poor quality in other respects that it will crack badly in work-

ing, as is the case with ordinary steel. In obtaining a correct idea of

the value or usefulness of alloys of nickel with iron or steel, it should be

remembered that the composition is complicated by manganese, carbon,

silicon, sulphur, and phosphorus, whose influence must be carefully

watched, requiring long series of experiments. In the absence of these

extended series the following will still give valuable results:

In table 1, test No. 6, the carbon present (0.22) is low enough to ena-

ble us to make comparison with ordinary mild steel, which would give,

when annealed, results about as follows: elastic limit, 36 tons; break-

ing strain, 30 tons : extension, 23 per cent, on 8 inches, and contraction

of area 48 per cent. Therefore, in this case the addition of 4.7 per cent,

of nickel has raised the elastic limit from 16 up to 28 tons and the break-

ing strain from 30 up to 40 tons without impairing the elongation or con-

traction ofarea to any noticeable extent. In test No. 3 somewhat similar

results were found with an addition of only 3 per cent, of nickel, com-

bined with an increase of the carbon to 0.35 per cent. In tests Nos. 2 and

5 there is extreme hardness, due in part to the large quantity of carbon

present, but also to the presence of nickel in addition. In test No. 9,

with the carbon very much reduced, this characteristic hardness is inten-

sified by the increase of nickel to 10 per cent. This quality of hardness

obtains as the nickel is increased, until about 20 per cent, is reached,

when a change takes place and successive additions of nickel tend to

make the steel softer and more ductile, and even to neutralize the in-

fluence of carbon as is shown in the test No. 2, in which there is 25 per

cent, nickel and 0.82 carbon. In this matter of hardness, due to in-

creased additions of nickel, there is some resemblance to Hadfield's

manganese steel, but valuable qualities of nickel steel are reached before

machining becomes extremely difficult. There are experiments show-

ing that by hardening and tempering it may be possible to increase

largely the breaking strain and elastic limit of these alloys. The alloys

polish well, the color being lighter as the proportion of nickel increases.

They do not corrode as easily as other steel, the 1 per cent, nickel steel

welds fairly well, but this quality deteriorates with each addition of

nickel. Considerable ultimate advantage may be expected from these

alloys, particularly where the percentage of nickel is less than five.
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Table No. 1.

—

Physical tests of steel alloyed witli varying proportions of nickel.



CHROMIUM.
The known localities in California where chrome iron ore has been

produced, and can still be mined, remain sufficient for maintaining' a

large industry whenever conditions of freight rates and quality of the

ore permit successful competition. But while freights are high and ore

of high grade from Asia Minor can be imported, it is useless to look for

large developments in California, especially since the miner has, in ad-

dition to the chance of sudden exhaustion of promising pockets, the

knowledge that the quality of his ore usually becomes poorer with in-

creasing depth. Already the ore of highest grade, over 50 per cent,

chromic oxide, has been selected from the best-known deposits, and the

State presents the general condition of large known bodies of chrome

iron ore scattered over many counties of the State and averaging up to

45 per cent, chromic oxide, but which will not be sought while the con-

suming centers are so distant and so favorably connected with richer

foreign ores. Active prospecting is still carried on in the State through

the stimulus of good prices for ores of high grade. These are readily

sold to the San Francisco agents of Eastern manufacturers. The most

interesting feature of the situation is the ease with which sales are made

provided the qualityis high. There is sale for any ore containing over

47 per cent, chromic oxide, and probably no ore of higher grade is in

stock in California at present.

The production in 1888 was limited to 1,500 tons, worth $20,000 in

California. This product came from Del Norte, San Luis Obispo,

Shasta, and Placer counties, and comprised all the offers of ore over

47 per cent., and some shipments of lower grades, which were hardly

profitable and will only be worked up in case of tardy deliveries from

Asia Minor. In Del Norte county there are two mines, the French Hill

and Mountain View, both connected by good wagon roads with Cres-

cent City, whence the ore is shipped to San Francisco. These mines are

now practically held as reserves by the Eastern men and produced very

little in 1888 except small shipments of ore taken out in the previous

year. The mines may be worked again in 1889. The mine at Sims

Station, Shasta county, shows a large body of ore which can be

shipped cheaply. A shipment of a few hundred tons proved of high

grade, nearly 52 per cent., but as other shipments have turned out of

low quality it is evident that intelligent selection is necessary. In San

Luis Obispo county only enough work was done to keep open a mine

which is too valuable to abandon ; a few tons were gathered by farmers

and supplied a demand from Germany. The Forest Hill mine, in

Placer county, has produced considerable ore in former years, but only

did remnant work in 1888. Further statements in regard to California

119
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localities may be consulted in the report for 1888 of Mr. William Irelan,

jr., the California mineralogist.

Production of chrome iron ore from 1882 to 1888.

Tears.
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boorg, in Wiatka, Siberia, in Lilberberg and Grochen, in Silesia, Hrub-
scbitz, in Moravia, Kriegland and Kraubatin Styria, in Hungary, and the

Banat, but chiefly in extensive beds in Orsova, Drontbeim, and Roeraas,

in Norway. Chroine iron ore is also found in quantity at several places

in New Zealand, chiefly near Nelson, in the Middle island ; it is always

in serpentine or olivine rock. It also occurs in North island. Extensive

exports of ore have been made from New Caledonia, about 20 miles

from Noumea.
Good ore is said to exist in shire Mclvor, in Victoria, and at Jundagai

and Tamworth, New South Wales, but facilities for transportation are

not good. There are many deposits in Queensland, particularly near

Ipswich. Quebec, Canada, also furnished 38 tons to the United States

in 1887 and (JO tons in 188G.

With the high price of the Turkey ores it is very convenient to keep

reserves even of poorer California ores; hence it is not probable that

the domestic ores will ever be neglected altogether. The imports for

1888 increased largely, as shown in the following table, but as stock is

frequently bought for more than one year's consumption it is difficult

to determine what is the average amount required at present. The im-

ports of potassium bichromate also increased slightly :

Chromate and bichromate of potash and chromic acid imported and entered for consumption

in the United States, 1867 to 1888, inclusive.

Fiscal years ending
June 30

—

1867 .

1868 .

1869 .

1870 .

1871 .

1872 .

1873
1874.
1875 .

1876.
1877 .

1878 .

1879 .

1880 .

1881 .

1882 .

1883
1884
1885 .

1886.
1887.
1888.

Chromate and bichro-
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valuable, notably the well-known establishment at Brooklyu, and others

at Moslyn in North Wales, Terre Noire, Horde, and other places. At
Unieux, rich, pure chrome iron ore, from Greece or the Urals, was reduced

in clay crucibles, yielding very good ferro-chromium with 50 to GO per

cent, chromium. Grades of ferro-chromium have been made containing

from 20 to over 75 per cent, of chromium. To obtain very rich pig

chromium, potassium bichromate has been used. The great difficulty

of reducing chrome iron ore and the expense of 3 tons of coke for 1

of ferro chromium has been considerably reduced, and another step

towards a practical variety of chrome steel by the patent of a German"
engineer, Mr. H. Eckardt. He produces, more properly, chrome-iron-

mauganese, using the discovery that chrome ores are comparatively

easily and completely reduced by mixing with about an equal quantity

of the slag from the acid Bessemer process. The slag acts as a solvent,

and, further, the manganese in the slag when alloyed with the chro-

mium renders it more fusible. Manganese ores are added to the slag

when it is not rich enough in manganese.

The finely-ground ore and slag are mixed with tar which has been

carefully freed from water. This furnishes sufficient carbon for reducing

the ore. The mass is pressed into bricks and fed into a blast-furnace

together with coke or charcoal.

To the various statements as to the peculiar properties of chromium
steel, the following have been made by Mr. Eckardt as the results from

steel made from his ferro-cbrome:

Unhardened chrome steel is hard to break, and shows a fibrous fract-

ure. In hardening at suitable temperature the texture becomes finer

grained in proportion to the percentage of chromium and carbon. Steel

with 1 per cent, to 1.5 per cent, carbon and 2.5 per cent, to 4 per cent,

chromium is so hard that it cannot be worked with the ordinary hard-

ened tools. But if such steel is hardened in water it gets brittle.

Chrome steel does not peel off in hardening in water; the layer of oxide

sticks on. By heating too long or too violently the steel loses its

quality. Chrome steel solidifies much quicker than ordinary steel, and
this is most noticeable at a percentage of 5. For this reason chrome
steel production requires very high temperature. The castings shrink

much more violently in cooling, resulting in many inconveniences.

These are the harder to avoid in proportion as the castings are larger.

Chrome steel shows very fine grain and extraordinary hardness, is more
sensitive to sudden than to gradual strain, and is therefore better fitted

for lathe tools and drills than for chisels. In this particular it excels the

best ordinary cast steel. Chromium steel, though hard, bends well eold

if the operation is slow enough. Chrome steel can be welded to iron ami
rolled out, and finds use as sheet metal or rod metal, especially as

material for burglar-proof safes, etc.

There is little doubt that the use of chrome iron ore cemented with
lime mortar will increase in use as a lining for open-hearth steel

fnniiie.es.



MANGANESE.
By Joseph D. Weeks.

In this report on the occurrence and production of manganese in the

United States the ores of the metal will be divided into three general

classes: first, manganese ores; second, manga niferous irou ores; and,

third, argentiferous manganese ores. The dividing line between the first

two grades is taken at 70 percent, biuoxide, equal to 44.252 per cent, of

metallic manganese, this being the standard of shipments to the English

chemical words. In the third class are included those argentiferous

manganese ores of Montana and Colorado which are not only utilized

for their silver contents, but have an added value by reason of the flux-

ing qualities imparted to them by the presence of the manganese.

The long ton of 2,240 pounds is uniformly used in this chapter.

Localities in which manganese occurs in the United States.—While there

has been a constant and persistent search for new deposits of manga-

nese during the past year, no new development of any importance has

been reported outside of the localities that have been described in

the previous volumes of Mineral Resources. Indeed, some localities re-

garded as quite promising at the time the report for 1887 was made up

have proved to be of little value, and the chief production is still con-

fined to the localities that have been noted as manganese producers for

many years.

There are somewhat encouraging prospects of the discovery of man-

ganese ore in North Carolina, and also in western Arkansas. Yet it is

still true that Crimora (Virginia), Cartersville (Georgia), and Batesville

(Arkansas) furnish practically all the manganese ores mined in the

United States.

The production of manganese ore in the United States in 1888.—In this

report it has been found impossible to make an exact separation between

manganese ores and manganiferous iron ores. In Virginia, for example,

a large proportion of the ores mined were manganese ores containing

more than 70 per cent, of binoxide. The quantity of manganiferous iron

ores mined in Virginia probably did not exceed 1,000 tons. On the

other hand, all but 100 tons of the ore reported as mined in Michigan

was manganiferous iron ore containing only about 11 per cent, of man-

ganese. Some little of the Georgia ore was below the standard of 70

per cent, binoxide. All of the Arkansas was manganese ore, as was

the Pennsylvania ore, but those from the other States were mixtures of

manganese and manganiferous iron ores. In view of these facts, in the

123
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table given below manganese and manganiferous iron ores are reportec

together.

The total product of manganese ores in the United States in 18&

was 41,746 tons, valued at $321,709, or an average of $7.70 per ton

The production in 1888, therefore, shows on the face of the returns 7,23$

tons more than in 1887. But if the 11,462 tons of manganiferous iror,

ores which were reported as mined in Michigan were subtracted, tut

production in 1888 would have been but 30,294 tons, or 4,230 tons less

than in 1887. Of the 41,756 tons mined, Virginia produced 17,646 tons

or 2,189 tons less than in 1887. Georgia's production in 1888 was 5,56*

tons, or 3,456 tous less than in 1887, when it produced 9,024 tons. Tht|

production of Arkansas in 1888 was 4,312 tons, a reduction of 1,339 tons

from 1887, when it produced 5,651 tons. It will thus be seen that the

States which are the chief producers of manganese ore, namely, Virginia.

Georgia, and Arkansas, show a reduced production. These three States

produced in 1888 but 27,526 tous, as compared with 34,510 tons in 1887.

a reduction of 6,984 tons, or 20 per cent. On the other hand, Michigan,

California, and Vermont, which in past years have appeared as small

producers of ore, in 188S produced considerable quantities. As is

pointed out above, however, but 100 tons of the 11,562 tons produced

in Michigan were manganese ores, the other 11,462 tons being man-

ganiferous iron ores. Most of the Vermont ore was also of a grade that

would bring it below the 44£ per cent, of metallic manganese, which is

assumed as the dividing line between manganese and manganiferous ores.

The production of California, however, was of a high grade.

The production of the other States—that is, North and South Caro-

lina, Pennsylvania, Nevada, and Tennessee—was the result of explora-

tions rather than of regular mining.

The distribution of the product of manganese ores in the United

States in 1888 was as follows :

Amount and value of manganese ores produced in the United States in 1888.

Virginia .

Miehigau
I

Georgia

.

Arkansas
California
Vermont
North Carolina
South Carolina

.

Pennsylvania .

.

Nevada
Tennessee

Total.

States. Production,

Tons.
17,646
11, 562
5, f>68

4,312
1. 500

1,000
50
50
22
20
16

41, 746

Total value
at mines.

$171,848
:J7, 000

38, 126

38, 582

o30, ouo

5, SOU
150

150
•225

80
48

32 709

Average
value per
long ton.

$9.74
3. 20
6.85
8. 95

20. 00
5.50
3.00
3.00
1.00
4.00
3. 00

7.70

a Value at San Francisco.
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The value of manganese ores.—From the above table it will be seen

hat the total value of the 41,740 tons of manganese ores produced in

|
he United States in 1888 was $32 L, 700, or an average value of $7.70 a

on. The average value of the ore of the several States varies from

>1 in Pennsylvania to $20 in California. It should be distinctly under-

stood that these values are free on board cars or carts at the mines, with

he single exception of the California ore, for which the price in San

Francisco is given, this being the only value which could be obtained,

n other cases, where the given price is that at which the ore is deliv-

ered on cars at localities distant from the mines, the cost of carting the

>res to the cars is deducted from the free on board price.

Production ofmanganese ores, 1880 to 1888.—Continuing the table pub-

ished in the last volume of Mineral Resources, we give below the

product of manganese in the United States, so far as the same has been

tscertaiued, in the years 1880 to 1888:

Production of manganese ores (over 44£ per cent, of metallic manganese) in the United

States, from 1880 to 1888, inclusive.

States.
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Production of argentiferous manganese ores.—It is estimated from the

best data obtainable that the product of mangauiferous iron ores, con-

taining silver, in the Rocky Mountain region in 1888 was some 60,000 ]

tons, valued at $10 per ton. These ores are not utilized for their man-

ganese directly, but for their silver, the manganese they contain adding

to their value because of its fluxing qualities.

Total product of all classes of ores containing manganese in 1888.

—

Regarding all these three classes of ores as manganese ores, the total

product of all manganese ores in the United States in 1888 was as

follows:

Total product of all kinds of manganese ores in 18S8.

Manganese ores
At gentiferous manganese ores
Hannauil'erous iron ores

Total...

Quantity.

Lonq tons.

29, 198
60, 000

202, 132

291, 330

Value.

$279, 416
600, 000

575, 000

1,454,416

ARKANSAS.

Arkansas still maintains its relative rank in the production of man
ganese in the United States, being the third State in total amount of

production. For the first time since 1885, however, it shows a reduced

production, the production of 1888 being 4,312 tons, as compared with

5,651 tons in 18S7, and with 3,316 tons in 1886, and 1,483 tons in 1885.

The production of this State is practically all from the Batesville dis-

trict.

The following shows the product of mangauiferous ores in Arkan-

sas since 1880. The remarks relative to the accuracy of the figures for

Virginia will apply here also.

Product of manganese ores in Arkansas, from 1860 to 1888.

Tears.
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for the purpose of securing an ample supply. At the close of the year

it bad leached a depth of 1,600 feet, but a sufficient body of water had
net been seemed. The well was to be sunk still deeper. This lack of

water reduced the production not only at the mines of the Keystone
Manganese Company, but also at those on the properties adjoining.

The Saint Louis .Manganese Company, for example, stopped mining
after producing less than 300 tons, awaiting results of the borings on
the Keystone property.

Near the close of 1 887 and during the early part of 1888 considerable

attention was directed to two deposits of manganese outside of the

well known Batesville district. One of these was the Polk county

deposit in the southwestern part of the State, to which reference has

already been made in previous volumes of Mineral Resources. Practi-

cally no manganese was mined in this district, in a commercial way, iu

1888. The second deposit is in what has been termed the Fletcher

district. It is iu the Fletcher range and lies about 12 miles south-

east of Little Rock. It is claimed that manganese is found over an
area of from 12 to 15 miles in length and from 2 to 4 miles in width,

the deposit varying from 8 inches to 8 feet in thickness. It is claimed

that the average analysis shows 52 per cent, of manganese, G per cent,

of iron, and .014 of phosphorus. Several compauies have been formed

to operate the deposit.

GEORGIA.

Georgia is still the second State in the production of manganese.

In 1888 the product was 5,568 tons, a reduction from 9,024 tons in 1887.

Georgia, equally with Arkansas and Virginia, shows a decreased pro-

duction. The product in 188G was 0,041 tons, and in 1885, 2,580 tons.

As above stated, practically all the ore mined in this State is from the

Cartersville district.

The following shows the product in the Cartersville region, Georgia,

since 1806

:

Product of manganese ore in the Cartersville region, Georgia.

Tears.
]
Quantity.
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CALIFORNIA.

The output of manganese in California is governed by the consump-

tion, which the principal dealer in San Francisco puts at 1,500 tons a

year, for which he pays $20 per ton delivered in San Francisco. It is

used chiefly for oxidizing linseed oil and in making petroleum gas. The
priucipal sources of supply in California are near Tracy, in San Joaquin

county, and Begessa district, in Santa Clara county. The deposit in Cor-

ral Hollow, Alameda county, has not been worked since 1887. The sub-

stance is also found in the San Rafael mountains, Santa Barbara county,

and in some other places in the State.

MICHIGAN AND WISCONSIN.

But little can be added to statements given in previous volumes of

Mineral Resources relative to the character of the deposits of manga-

nese and manganiferous ores found in Michigan and Wisconsin, or in

what is generally known, for want of a better term, as the Lake Supe-

rior region. A product of 100 tons of high-grade manganese ores

from the Gogebic region is reported in 1888. The Colby mine, which

produced 356,000 tons of manganiferous iron ores in 1886 and 210,000

tons in 1887, produced 201,036 tons in 1888, of which 11,562 tons con-

tained 11 per cent, of manganese, and the remainder, 189,574 tons, con-

tained 4 per cent.

At several mines in Saint Croix county, Wisconsin, some ore has been

found. At the Arthur mines, in Wilson county, according to Col. G.W.

La Pointe, the ore is more or less maugauiferous. The work done

at the close of the year showed a deposit of manganese from two to

three feet thick between the ore proper and the inclosing rock. The

quality of the ore varies greatly. A sample car load was taken out

shortly after the beginning of 1889 for the purpose of testing the charac-

ter of the deposit, the result of which will be given in the next report.

From Mr. L. M. Newman it is learned that there was considerable

excitement early in 1888 relative to the discovery of manganese in

Dunn county. The manganese existed in a layer as black oxide a few

inches in thickness in some places, and was also found in pockets lying

in a brown hematite iron ore, which is also quite rich in manganese.

Mr. Newman writes that he has given the matter some attention and

spent some money in investigating the find, and has reached the con-

clusion that there is neither iron nor manganese in sufficient quantities

to warrant mining.

NEVADA.

But little can be added to what has been said in other volumes of

Mineral Resources about deposits of manganese in Nevada. Some 20

tons, at $4 a ton, are reported as having been produced in this State in

1888.
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NORTH CAROLINA.

Certain localities in North Carolina which gave promise of furnishing

a quantity of manganese ores were described in the volumes of Mineral

Resources for 1885 and 1S8G. This promise has not as yet been ful-

filled. So far as could be learned, no manganese was mined and shipped

frern this State in 1888. In the " Report on the ores of North Carolina,"

which is contained in chapter XI of the second volume of the " Geology

of North Carolina," it is stated that :
" The ores of manganese are not

abundant in North Carolina so far as known, butpyrolusite, psilomelane,

wad, etc., are found in small quantities in man}^ places. They are gen-

erally associated with iron, gold, and silver ores." There is a very

promising bed or vein of psilomelane in Caldwell county, 5 miles west

of Lenoir. It is found in irregular and rounded masses, embedded in

light-colored gueissic schists, some of the masses being 10, 15, and 20

inches thick, and occurring in strata 3 or 4 feet thick. Another local-

ity in this county is the Perkins mine, 10 miles west of Lenoir, where a

bed of oxide of manganese was opened to a depth of G feet, and shown
to have a thickness of 1 foot. A large bed carrying oxide of manganese

is reported by Mr. S. A. Lowe to exist 10 miles north of Dobson,in Surry

county. Half a mile west of Blue Ridge Gap, in Mitchell county, is a bed

or seam of earthy pyrolusite or psilomelane 2 to 4 inches thick ; it occurs

in feldspathic and hornblende schist, extending in a nearly east and

west direction across the fields for about one-third of a mile. There is

also a small seam in the town of Danbury, Stokes county. Laminated

masses of I inch to 2 inches in thickness occur in the Buckhorn iron

ore beds. There are specimens in the State museum from Nash and

other counties. A specimen of manganese ore from Jackson county-

gave on anabysis the following

:

Analysis of manganese ore from .Jackson county, North Carolina.

Silica

Alumica and sesquioxide of iron
Proto-sosquioxide of manganese,

Total

Per cent.

12. 25
14.10
74.45

100. 80

This is probably braunifce, variety marceline. A similar specimen

was furnished by Chatham county. Manganese is found associated

with iron ores in various parts of the State, as mentioned above; at

Buckhorn it is found as a silicate, and probably in the form of kne-

belite. Beds of manganese garnets are of common occurrence, and

often of great thickness.

There is a series of beds containing manganese associated with the

King's mountain schists (slates) of Gaston, Lincoln, and Catawba

counties, which is superficially changed to black oxide. One notable

3677 min—9
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locality is near the old forge oil Crowder's creek, formerly operated by

Mr. Briggs; it is under the west flank of Crowder's mountain and quite

near the Yellow Eidge ore bank.

Analysis of manganese orefrom Gaston count;/, North Carolina.

Silica

Oxide of iron
Alumina
Phosphoric acid (anhydride)
Sulphuric acid (anhydride)
Sulphide of iron
Proto-sesquioxide of manganese..

Per cent.
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T E NNESSEE,

A small quantity of ore was produced in Tennessee during the year

1888. It came from a mine located some 4 miles from Newport, m the

county of Cocke. Mr. W. E. Smith writes concerning this mine: "So
far as developed, this mine has yielded good returns of ore; it is in a

pocket formation, very regular, and shows a thickness of 1G feet. The
ore extends from the surface to a known depth of 25 feet. The outcrop

extends over about 1,000 acres. The ore shows about 48 per cent, metal-

lic manganese and G per cent, of iron. It is a black oxide, and is found

in lumps from the size of a shot up to 2,000 pounds. It lies in the foot

hills of the mountains, and is quite accessible."

VERMONT.

For the first time since the beginning of these reports Vermont ap-

pears as a producer of manganese. About a thousand tons have been

produced at the mines of Messrs. Bradley & Lyons, near the town of

South Walliugford, Rutland county. The mines are located at the foot

of the Green Mountain range, half a mile east of the Bennington and
Eutlaud railroad.

These deposits were worked to some extent some sixty or seventy

years ago for iron ore. The quautitjr of manganese they carried, how-

ever, was such, in the condition of iron smelting at that time, that the

persons mining were not able to utilize the ore and it went to waste.

Some forty years ago Messrs. Lapharn & Vail mined the ore and worked
it in a forge near by, producing sleigh shoes, bars, butcher knives, etc.

The mine was abandoned because the miners believed they had won
all the ore. It is now known, however, that they had only worked on

the top of the deposit. They tried to sink a shaft to reach ore which

they supposed existed below, but they struck a large vein of water and
abandoned the operation. Some fifteen years since a few hundred
tons of ore were mined, and again the mine was abandoned. Some two
years since Messrs. Bradley & Lyons commenced operations. They
found it necessary to go deeper into the mine, and drove in a tunnel at

the foot of the mountain 5] 7 feet into a siliceous limestone formation.

After drifting through this for 300 feet they encountered ocher for

100 feet or more, after which they turned north, encountering a large

body of excellent manganese ore. The ore is found between a wall of

siliceous limestone on the west and broken massive quartz on the east,

the walls being 150 feet apart. Beneath the drift were found ochers,

clays, kaolin, and manganese ore, the latter lying near the quartz with a

seam of black ocher between the ore and wall. The deposit dips about

40 degrees to the east. The trend of the vein is south. Next to the

manganese ore on the west is a shell of brown ore. In the mine all

grades of ore, from the ordinary brown hematite to the highest grade of

manganese, are found. Much of the hematite ore is of a beautiful sta-
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lactitic formation. Cubical and. needle crystals are also found. One
of the strange features of this mine is this ore channel, as the j>ro-

prietors term it, between the two walls before noted. This channel

appears to be thousands of feet long. It has already been explored for

1,000 feet in length without any apparent break in its continuity. At
present the ore is mined by a vertical shaft 115 feet deep, the bottom
being some SO feet above water level. Writing in regard to this, Mr.

G. W. Bradley says

:

"At present we are into solid ore 60 or 70 feet, with mineral on all

sides, or nearly so. Skirting on the eastern side of this find, we have

found a body of geodes weighing from 1 pound to 300 pounds, the ore

being of a superior quality and the inside of the geodes filled with

water, sometimes also inclosing a little ocher or kaolin. These geodes

are sown thickly in the inclosing ocher."

Analyses of this ore are as follows :

Analyses of shipments of manganese from South Wallingford, Vermont, for the winter of
1887-8, shipped as mined, unwashed.

Silica.



MANGANESE. 133

which also operates the Crimora mine. Out of a total of 17,646 tons of

manganese and manganiferous ores produced in this State in 1888,

10,100 tons were from these two properties. Their product in 1887 was

19,100 tons. The product of the Crimora mines brought down to 1888

is as follows

:

Product of the Crimora mines, Virginia.

Periods.

Trior to 18G9
May, 1869, to February, 187G

February, 1870, to December, 1878.

I December, 1878, to December, 1879
1880
1881

1882
1883
1884
1885
1880
1S.S7

1888

Quantity.

Lomi tout:.
'

5, 684
280

2,320
1,002
2,903
2,495
1,052
5, 185

8, 804

18, 212
19,382
19,100
10, lOO

The next largest producers of manganese ores in Virginia were the

Houston mines in Botetourt county, at which point 985 tons were pro-

duced, 100 tons being select high grade, sold for chemical purposes;

the remainder was shipped to Carnegie Bros. & Company, limited, at

Pittsburgh. This deposit has already been described in previous vol-

umes of Mineral Resources. The Leet mine, at Mount Athos, also pro-

duced about 225 tons of high-grade ore, used for chemical purposes.

The Rockingham Manganese Mining Company, at Elkton, in Rockin-

ham county, on the Shenandoah Valley railroad, produced 36 tons.

From what is known as the Rye valley, some 300 tons of ore of a low

grade were produced in 1888. The ore is mixed with red hematite, and

must be assorted : the manganese and manganiferous ore being about

from one-half to two-thirds of that mined. At the Wimer mine, near

Marion, Smyth county, a shaft has been sunk about 30 feet deep. At
the Hull mine, Mr. Faux mined and shipped some ore, but the quality

was not satisfactory. The work was only at the surface. The ore an-

alyzed from 27 to 41 per cent, metallic manganese. Some dozen other

mines have been opened in this neighborhood. These mines are from

8 to 12 miles from the Norfolk and Western railroad, near Marion,

in Smyth county.

NOVA SCOTIA.

Concerning the occurrence and distribution of the ores of manganese

in Nova Scotia, nothing ean be added to the very full descriptions

given in previous volumes of Mineral Resources. Mr. E. Gilpin, jr.,

chief inspector of mines for the province of Nova Scotia, has again fur-

nished the production of manganese in that province for 1888, which is

added to the tables in previous reports, giving in detail the production

of manganese in Nova Scotia since 1861.
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Production of manganese ore, in Nova Scotia from 1861 to 1888, inclusive.

Tears.
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Tbe ore mined in Colchester county, which was valued by the cus-

tom-house department at Halifax, the point of export, at $3,398, was
obtained principally by washing nodules out of the earth overlying soft

sandstones and by quarrying and crushing and jigging the sandstones

whenever they show ore. The value at the mine, that is, cost of pro-

duction, is not less than $15 a ton. The ore from Windsor and Oheve-
rie is obtained from pockets and veinlets in the limestones, sandstones,

and lime rocks. The cost of mining is heavy, and the inducements to

mining are less this year than formerly.

NEW BRUNSWICK.

Two grades of manganese ores are produced in this province, wbich
are known locally as " high-class" and " metallic " ore.

The "high-class " ore from the mines of Mr. Alfred Markham, succes-

sor to the Queen Manganese Company, whose mines are at Markham-
ville, has already been described in previous volumes of Mineral Re-

sources, and is sold to glassmakers, varnish manufacturers, electricians,

chemists, and all others using a high-class ore on its well-established

reputation and its appearauce, which as a rule indicates its quality.

Sometimes it is sold by analysis, the best ore testing upward of 96 per

cent. Three analyses by Government chemists are as follows

:

Analyses of high-class manganese ore from Markhamville, New Brunswick.
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The product of manganese in New Brunswick in 1887 was 833 J tons,

valued at $20,200, as follows:

Product of manganese in Nov Brunswick in 1887.

Markhara mines:
High class...
Metallic

Other mines

Total

Tons.
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CUKA.

Quite extensive deposits of manganese ore are known to exist in the

neighborhood of Santiago de Cuba. From two mines in this neighbor-

hood some 7,000 tons have been mined, of which 1,300 tons have been

shipped to the United States. The great drawback to the development

of these deposits is the want of transportation facilities from the mines

to the coast. And though the prospect of their being large producers

is excellent, the well-known uncertainty of manganese ore mining pre-

vents capitalists from investing the sums necessary to build branch

roads to the coast.

Some sixty mines have been "denounced" in the neighborhood of

Santiago de Cuba in accordance with the Spanish law. These mines

are divided into ten groups. All the ore that has been mined in this

neighborhood, except about 100 tons, is from two of these mines in one

of the groups. At the other mines the only work has been in the nature

of exploration, and just what is sufficient to permit of "denouncing"

the mines in accordance with the provisions of the Spanish law. Under

this law a mine is the metallic deposit in the land on which mineral

lms been discovered and "denounced" to the Government. The dis-

coverer of the mineral, whether he is the owner of the surface or not,

owns the mines. If he does not hold the surface, he has to arrange

with the owner of the surface for mining before commencing opera-

tions; or, if no arrangement can be made, the Government appraises

the value of the surface, which value must be paid before mining opera-

tions can be begun. The owner of the surface has not himself the

right to mine, or to give a lease for others to mine, unless he was the

discoverer or owner of the mineral, or has purchased or leased the

right of the discoverer. Not one of the sixty mines above referred to

is on or in lands owned by the discoverer of the minerals. In other

words the owner of the mine is not the owner of the surface. These

mines are held by the discoverer and can be leased on a royalty with

certain conditions in the lease as to the amount of ore to be taken out

annually. The surface in addition to this is valued at from $3 to $G

an acre. Of the ten groups of mines mentioned above, seven groups

are on the line of the Sabanillo and Marote railroad, and are situated

from 1 to 20 kilometers distant from it. The other three groups are

on the line of the old Cobre railroad, which was destroyed in the revolu-

tion of 1869, Under the decree of the Spanish Government, all man-

ganese mines are exempt from all manner of taxes for twenty years.

All machinery, tools, etc., which are to be used in the exploitation and

working of manganese ores, as well as all material, coal, etc., for

mining purposes, are free from import duty.

The two mines from which the ore to the United States was chiefly

taken were the Ysabeblita and the Boston. They are worked by the

Cuba Manganese Company, of New York. The workings at these
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mines have been only sufficient to demonstrate the quantity of ore

present. As above stated, something over 7,000 tons of ore have been

obtained at these two mines, of which only 1,298 tons have been ex-

ported. The ore must be washed, but no washing machinery has been

erected. The mines are easily worked by open cuttings or drifts in

the hillside.

The "Boletin Oomercial" gave in its issue of August 1, 1888, what is

said to be a fair estimate of the cost of the ore laid down in Philadel-

phia. Mr. Otto F/Keiiner, consul at Santiago deCuba, gave this state-

ment, and comments on it as follows (price in Spanish gold)

:

Estimate of the cost in Philadalphia of manganese ore from Cuba.

Items.

Royalty paid to owners of the mino
Cartage, 2 miles, from mine to railroad

Freight. Cristo station to Santiago tie Cuba
Bagging
Lighterage and labor in Saul iago de Cuba
Freight to Philadelphia and discharging there
Mining ore, including labor, salaries, and expenses at mines

Actual cost of 1 ton of ore

Co
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at Bessemer, Pennsylvania. Analyses of dried samples received during

1888, by this firm, ranged as follows

:

Range of analyses of Cuban manganese ore.
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GREAT BRITAIN.

Relative to the manganese deposit in Great Britain, but little can be

added to the information contained on pages 154 to 159, inclusive, iu the

volume of Mineral Eesources for 1887. In that volume are described

the three chief sources of manganese in that country, namely, Carnar-

vonshire, Merionethshire, and the Midlands, in Derbyshire. Through

the kindness of Mr. C. Le Neve Foster a specimen of carbonate of man-

ganese, found in the Cambrian rocks of Merionethshire, was sent to the

United States Geological Survey for analysis. Prof. F. W. Clarke,

Chief Chemist, reports on this as follows

:

Analysis of carbonate of manganese from Merionethshire, Wales.

Carbonic acid
Silica
Alumiua
Metallic iron

.

Manganese. - -

Per cent.

19.04
21.69
7 63
•'.02

31.12

Relative to the product of Great Britain, the details are very

meager. It has varied greatly iu different years. It is estimated that

from 1835 to 1S39 the product was 5,000 tons a year. In 1873 it was

8,254 tons; in 1875 there were sixteen mines in operation, producing

3,725 tons; in 1882 there were 1,548 tons mined, valued at £3,907; in

1883, 1,287 tons, worth £2,976; in 1885 the product was 1,688 tons,

which had risen in 1886, owing to the utilization of the manganese ore

in the Cambrian rocks, to 12,763 tons. Of these, 99 tons, valued at

£142, were produced in Carnarvonshire, 11,285 tons in Merionethshire,

and 364 tons in the Midlands district. Ttye product of 1887, so far as

it can be ascertained from the reports of the inspectors of mines for

that year, was 13,054 tons, of which there were produced in Carnarvon-

shire 208 tons, valued at £276; and Merionethshire, 12,391 tons, valued

at £8,982. In the Midlands district the product was 455 tons. For

the latter no value is given.

The Merionethshire mines are not so valuable as at first hoped. At
this time they are producing but about 140 tons per week, and this

almost entirely from a mine near Llanbedr and from the Hafodty mine,

near Barmouth. The current value of the mineral is 15 shillings per

ton at the railway station. From this has to be deducted an average

cartage of 5 shillings per ton, leaving but 10 shillings for payment
of labor, fixed charges, and royalty.
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Quantity and value of manganese ore imported into the United Kingdom from 1885 to 1888,

inclusive.

1885.

Countries whence
imported.

Quan-
tity.

Russia
Sweden
Germany
Holland
Belgium
France
Portugal .

Spain
Italy
Austria
Turkey
United States
Chili
British North Amer

ica
A ustralasia
Other countries

Total

Tons.

28, 089
1,497

(«)
(a)

207
255

3,495
2, 519
(a)

(«)
765

2,822
4,567

535
710

2, 120

47, 581

Value.

.£99. 927

3, 291

(«.)

(«)

516
790

9, 932
6, 255

(«)

(«)

2, 540

8,691
16, 748

1, 150

3, 147
9,097

1886. 1887.

162, 084

Quan-
tity.

Tons.
30, 552

3, 407

1, 133

(a)

20
428

1, 891

2, 230
1,484
4, 314

2,679
813

15, 183

345
873

2,072

Value.

73, 424

£ 124, 320
10, 053
4, 103
(a)

117
1,471
5, 203
4,934
2, 353
12,499
8, 462
2, 685

54, 625

1, 185

2,340
5,472

239, 822

Tons.
25, 495
3,706
(a)

2,658
9

25
6,011
3,981

1, 652

2, 050
60
38

40, 967

437
2,115
1,179

90, 383

Quan-
tity.

Value.

£70, 13

1

10, 235
(a)

8,164
12

116
10, 384
10, 316
4,208
4, 100

100
118

131, 400

1,146
7. 1 89
3,557

273, 239

1888.

Quan-
tity.

Tons.
29, 841

5, 089
311

1,107
(a)

{a)

5,495
1. K40
(a)

(a)

(a)

(a)

23, 223

(«)

2, 008
3,114

72, 088

Value.

.£78, 785
14,464
1, 234

2,817
(a)

(a)

11), 173

5, 520
(a)

(a)

(a)

(a)

C8, 723

(a)
'

4,615
8,771

201, 102

« Not stated.

FRANCE.

Iii an official report on the production of minerals in France, the fol-

lowing statements relative to manganese ore appear : The production

of mauganese ore in France has greatly decreased in the last few years

owing to the great quantity of such minerals imported annually from

the Caucasus into France by way of Germany. These importations,

according to custom returns, amounted to 23,500 tons in 1886. The

production of the mineral in France, however, increased one-half in

1886, amounting to 7,676 tons. Nearly three-fourths of this product

was from the mines of the Grand-Fillon and of Romaneche (Saone-et-

Loire). The balance was from the mines of Chaillac, in the Depart-

ment l'Indre, with the exception of 400 tons from the grant of Fer-

rouniere and of Villerambert in the department of the Aude. The poor

ore is used in the iron works for the manufacture of ferro-manganese.

The better quality is sold to chemical works after being sorted and un-

dergoing a slight preparation. The average price of the ore is 31.50

francs ($6.80) per ton.

RUSSIA.

The amount of manganese produced in Russia, or at least the amount

exported from that country from the region of the Caucasus, was 48,653

tons of 2,210 pounds each. This mineral is quite rich, containing from

53 to 55 per cent, of metallic manganese, but, as it contains from 0.15

to 0.16 per cent, of phosphorus, it requires the admixture of an ore

lower in phosphorus when it is employed in the manufacture of ferro-

manganese of high quality.
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TURKEY.

A new discovery of manganese has been made in Asia Minor, near

Trebizonde. The only information regarding it is that the mineral is of

a very rich quality, and that the product will probably be about ten

thousand tons per annum. It is possible that this mine is in the dis-

trict referred to in Mineral Besources for 1886, pages 205 and 206.

SWEDEN.

The Swedish manganese is quite siliceous, but, being almost entirely

free from phosphorus, it is in good demand for mixtures. The exports

in 1888, which may be regarded as the product, were 6,089 tons.

BOSNIA.

According to Gotting, one of the most important ore deposits in Bos-

nia is that of psilomelane at Cevljauovic, where a plateau 3,000 feet

above the sea consists of alternating beds of sandstone and limestone

of Triassic age. At the contact of the two rocks the ore formation ap-

pears in the form of a contact bed, which has been explored for a dis-

tance of 6 miles, the ore belt being 2 to 4 miles wide. The principal

deposit forms the center of the entire belt. It courses in a north and

south direction for a distance of 6 miles, with a varying width of 150

to 400 yards, 5 yards of which is psilomelane with a steel blue color,

metallic luster, conchoidal fracture, and great hardness. Frequently

stalactitic masses are met with, exhibiting a concentric structure. The

percentage of metallic manganese varies from 45 to 50 in the dressed

ore. The ore is associated with limonite. The explorations during

several years indicate that the deposit contains 60,000 tons of man-

ganese ore, averaging 45 per cent, of manganese. The annual product

amounts to 4,000 tons, and by proper dressing of the ore it could be

increased to 6,000 tons. The miners are exclusively natives, recruited

from the Kresevo and Vares mines. They are lodged in barracks, and

work by contract, earning 0.90 to 1 florin per twelve-hour shift. The

workings are mostly open cuts. Among the poorer ores may be men-

tioned the so called black ores, a porous variety resembling wad, that

easily loses its color. These ores occur in enormous quantities above

the better qualities of ore. and are not worked on account of the impos-

sibility of concentrating them. Another variety is manganese silicate,

which, however, does not occur in the same quantities as the black ore.

The richest ore, with 48 per cent, of manganese, is used ior making

ferro-mauganese, and tinds an easy sale in England, France, and Aus-

tria.

NEW ZEALAND AND SOUTH AUSTRALIA.

According to the mineral statistics of the United Kingdom of Great

Britain and Ireland for 1887, published as a Blue book, 328 tons of man-

ganese ore were produced in New Zealand in 1886, valued at £1,316.
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In the same year 1,550 tons were produced in South Australia, valued

at £19,085. In Mineral Resources for 18SG, page 207, ;i statement is

given relative to manganese in South Australia and New Zealand.

THE WORLD'S PRODUCTION OF MANGANESE IX 1888.

From Messrs. Macqueen Bros., of London, the largest dealers in

manganese in the world, we have the following statement, showing the

imports of high-grade manganese, that is, manganese ore containing

from 45 to 55 per cent, of metallic manganese, into European countries

in 188S :

Imports of manganese ore in 188S.

Imported into

—

Great Britain
France
Beluiuui
Germany

Total

From

—

Caucasus (Russia)
Chili
Spain
Portugal
Turkey
Italy
Greece
Sweden
Australia
New Zealand
Canada
Sundries

Total

Lonjr tons.

74, 906
0,174
1, 945
'J, 624

92, 049

48,653
24, 746
2, 830

5, 638
669
385
500

6, 089

1, 572
787
248
532

92, 040

To arrive at the world's product there should be added to the above

the product of the United States, Great Britain, France, Belgium,

Germany, Cuba, and the Canadian ore that comes to the United

States. Taking the latest available figures of production, and, where

these figures are not for 1888, regarding them as approximately tbe

product of that year, the following is the estimated total product of

manganese in the world in 1888

:

Total product of manganese in the world in 1888.

Lomr tons.

Caucasus (Russia)
United States
Chili
France (18S0)

Sweden
Portugal
Spain
Australia
New Zealand
Turkey

48, 653
•29, 198

24, 740
7,070

6, 089
5, 638
2, 830
1, 572

7 "

609

Greece
Italy (1887)
Cuba
Other countries
Nova Scotia
New Brunswick
Quebec
Great Britain (1S87)

Bosnia
Holland

Longtous.



TIN.

Present outlook.—The condition of expectancy, which has been the

burden of the reports concerning tin prospects in the United States,

continued in 1888. No tin has been offered for sale from American

mines and yet the frequent reports of negotiations for opening the

mines in Dakota were sufficient to maintain interest in the subject,

and this has been increased by the apparent intention to establish

the manufacture of tin plates in the United States as one of the results

of the consolidation of the steel interests at Chicago.
ti,o Harney Pea% Tin Mining, Milling, and Manufacturing Company

ttement as the condition of the company's

tal stock of the company was increased from

$10,000,000 to $15,000,000, and the additional shares were after-

wards issued in payment for mining and other properties which were

deemed essential to the business of the company. Since then the

company has made further large acquisitions of property, comprising

one hundred lodes and adjacent placer ground, water rights, a saw
mill, mill sites, etc., all in Pennington and Custer counties, South Da-
kota, and encircling Harney Peak.

" Contracts have been made and purchases completed for drills,

boilers, engines, compressors, and hoisting and other mining machinery,

but not for new concentrating apparatus nor for a smelting outfit. As
to the former, special attention is now being given to an investigation

of the best methods of concentrating the various and greatly dissimilar

ores on the properties of the company, with a view to the improvement of

the company's present apparatus and its adjustment to the conditions of

each variety, and also to the discovery by practical tests of how much
of the old machinery which had been found necessary in Cornwall and
elsewhere may be dispensed with here, owing to the greatly more fa-

vorable character of the rock containing tha tin deposits in the Black
Hills.

" During the period between the discovery of tin in Dakota and June,

1889, a number of shafts of large dimensions have been sunk to various

depths, or are now in process of sinking ; a number of heavy drifts,

tunnels, etc., also have been or are now being driven, and extensive

mining operations generally have been prosecuted on many of the

lodes with uniform highly satisfactory results. These operations will be
Vigorously prosecuted, others on other rich lodes will be begun, and all

144



TIN. 145

will be pushed forward energetically during the current year, and we
will employ several hundred men. Not so many are now engaged, but

the force is being increased almost daily, as rapidly as the necessary

machinery arrives on the ground and is put in place.

"At an early day a sampling mill will be erected at a central point on

the company's properties for the purpose of studying and treating the

varieties of ore from the different groups of mines and of ascertaining the

specific method of dressing and of treating the ore generally which is

best adapted to each, after which mills will be built at suitable inter-

vals on the area of 30 miles over which our properties are distributed,

projected in a line and on a scale with the experience thus derived.

"The company is unable to speak definitely as to the time when Amer-
ican tin will be first marketed in quantity from the mines, from the cir-

cumstance that it is the policy of the'company to open its numerous

mines and push them forward energetically before proceeding to man-

ufacture. The time, however, will not be far distant. The company
possesses abundant working capital, which will be employed from this

time forward in the active development of the mines on an extensive

scale with a view to early and practical business results. Early in 1888

a lot of 80,000 pounds of ore, taken from the various mines under the

direction of gentlemen representing influential parties in England who
had become interested in Dakota tin, and who were accompanied by
Prof. M. C. Vincent, of London, as their scientific expert, was shipped

to London, and iu March, 1888, was submitted to Mr. F. Claudet, as-

sayer to the Bank of England."

The samples dealt with were from a large number of claims, and

would appear to show that the deposits are of considerable size, from

the fact that the greater part of the shipment is made up of large

masses of ore, in some instances weighing upwards of 2 tons in a single

mass.

The ore from each claim bears its own special characteristics with

respect to the gangue matter, which consists of mica, quartz, and feld-

spar; the tin being invariably in the stateof black oxide. He selected

first, second, and third classes of the ore, as set forth in the accompany-

ing list of assays, and which he classified in the following manner

:

Class No. 1 is of the high grade ore, as the supplementary assays at

the end of the report show. Class No. 2 appears to represent as near

as could be ascertained by the method of sampling adopted, to be the

medium class of the shipment. Class No. 3 was selected to represent the

poorest quality. The weights of the samples taken by him and the re-

sults obtained, are fully set out below. He reported the tin as metal

and black oxide in pounds, per ton of 2,210 pounds. The supplementary

selections and assays were for the purpose of more fully ascertaining

the relative values of the ores, the very highest grade being taken.

The assays marked in the preliminary list were made in the first in-

stance to serve as a guide in the subsequent selections in the extended

3677 min 10
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sampling. The method of sampling, as described above, was adopted

as the only one possible under the circumstances of arriving at an ap-

proximate yield of the ores. The tin was found to be of good quality.

Preliminary assays of Harney Peak tin ore.

[By Frederick Claudet, assayer to the Bank of England.]

Nos.

3
4
5
6
7

8
8a
9

10
11

12
13
14

Nos.

1

2

3
4

5

7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25
26
27
28
29
30
31
33
33
34
35
36
37
38
39
40
41
42
43
44
45

Box Nos,

3

17
25
26
28
29
30
31

31
*3
21
21
22
22

Claims.

Gertie
Excelsior . .

.

Darwin
...do
Ingersoll
...do
Cowboy
...do
...do
G. W. Coates
Czar
...do
...do
...do
Hatchet

Metallic tin

per ton.

Pounds.
1,187.2
1, 568.

1,523.2
1, 590.

4

1, 568.

1,612.8
1, 680.

1,724.8
1, 680.

1, 209. 6

1, 120.

Tracos.
1,187.2
Tracos.
None.

Black tin

per ton.

Pounds.
1, 508. 8

1, 992. 9

1,935.8
2,021.4
1,992 9

2, 049. 8

2, 135. 2

2, 192.

1

2, 135. 2

] , 537. 3

1, 423. 5
Traces.
1, 508. 8

Traces.
None.

Assays of classified tin ores from Harney Peak.

Box
Nos-

1

1

1

2
2
2
3
3
3
4
4
4
5
5
5
6
6
6
7
7
7
8
8
8
9
9
9
10
10
10
11
11
11
12
12
12
13
13
13
14
14
14
15

15
15

Claims.

Sarah
do

....do
Gertie
....do ...

do
....do
....do
...do

....do
do

....do
Etta ,

....do

....do
Etta
....do
....do
Missin i Link
...do
....do
Etta
....do
....do
Tin Reef
....do
...do
...do
...do

do
...do
...do
...do
Mewonitoc .

.

...do
....do
....do
....do
...do
...do
...do
...do
...do
...do
...do

Grades.

Class.

1

2
3

1

2

3

1

£

3

1

2
3

1

2
3
1

2
3
1

2
3

1

2
3
1

2

3
1

2
3
1

2
3
1

2
3
1

2
3
1

2
3
1

Sample
weights.

Pounds.
9

10
7

9
11

10
12
13
11

10
9
8
9

10
8

12
8
7

8
9
8

12
10
7

12
10
9
10
9
9

10
10
9
10
10
9

10
9

11
10
9
9

11

11

11

Metallic
tin per
ton.

Black
tin per
ton.

Weigbt
of con-
tents

of box.

1, 400

1, 385

•1,035
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Assays of classified tin ores from Harney Peak—Continued.

Nos.

46
47
48
49
50
51

52
53
64
55
56
57
58
59
60
61
62
63
64
tu

66
67
68
69

Box
Nos.

16
16
16

17
17
17
18

18
18
19
19
19
21
21
21

22
22
22
23
23
23
24
24
24

Claims.

Sarah
...do ...

do ...

Excelsior
...do ...

...do ...

Excelsior
...do....
...do....
...do

do
...do....
Czar
...do
...do
...do— do
...do....
Addie...
...do
...do
Excelsior
...do
...do

Grades

Glass.
1

2
3
1

Sample
weights.

Pounds.
11
12
8

14
11

11

11

10

10
13

9
9

11

9

9
11
11

11
9

12
11

9
9
9

Metallic
tin per
ton.

Pounds.
14.25
14.64
3.55

92.71
21.65
22. 35
17.24
33. 68
10.07
65.55
47.40
29. 59

108. 22

2.28
None

48. 04
11.80
8.66

59. 26
8.97
5.67

123. 08
30. 28
21.49

Mack
tin per
ton.

Pounds.
18.1
18.6
4.5

117.8
27.5
28.4
21.9
42. 8

12.8
83.3
60.3
37.6
137.5
2.9

None.
61.8
15.0
11.6
75.3
11.4
7.2

156.4
46.1
27.3

Weight
of con-
tents
of box.

Iu addition to these G9 analyses, 81 additional ones were made from
other boxes. They are simply cumulative evidence as to the quality

of the ore.

Subsequently, in November, 1888, it was determined to make a "mill-

run" of these ores ; antl to that end about ten tons, taken promiscuously
so as to represent the various groups and an average of their ores, were
taken to the melting and assay offices of Messrs. Johnson, Matthey &
Co., Hatton Garden, London, E. C, for treatment by them. This ore

consisted in many instances of solid blocks weighiug from 100 pounds
to 3,300 pounds each. The parcels were taken in the presence of the

assayers from the original cases. Those gentlemen reported the fol-

owing results after crushing, mixing, and carefully assaying 10 tons 3
hundred-weight of tin ore, which was part of the shipment of 40 tons

by the steamer Erin.

The results of assays of 10 tons of Harney Peak tin ore, by Johnson, Matthey $ Co.

Mark of group.
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In this connection Mr. Arthur 0. Claudet, of the office of Fred.

Claudet, Assayer to the Bank of England, reported on the subject on

the following day (November 27, 188S), as follows

:

"An average sample drawn from the bulk after crushing and mixing

(10 tons 3 cwt. 2 quarters 17 pounds) was carefully analyzed by us, and
found to contain—metallic tin, 2.94 per cent., or 65.85 pounds metal per

ton of 2,240 pounds of ore, equal to 83.7 pounds pure tin oxide, contain-

ing 78.67 per cent, of metal. Several experiments were made by con-

centrating the black tin, the yield being equal to 2.60 per cent, metal,

against 2.94 per cent, as found by analysis.

"

In whatever light the prospect of immediate productionmay be viewed,

the Harney's Peak enterprise has been the means of establishing many
facts concerning the occurrence of tin and its associated minerals in the

Black Hills. The chief natural conditions of the mining problem have

been made clear, not only for this, but for possible future attempts to

produce tin in that region. These conditions and in general what we
may expect from Dakota tin ores have been summed up in an es-

say on the tin ore deposits of the Black Hills by Prof. P. R. Carpenter

in the Transactions of the American Institute of Mining Engineers,

which is given with slight condensations below.

General features.—The area of tin-bearing rocks has constantly been

extended, and is now known to entirely surround Harney's Peak, and
to extend into the smaller granite areas lying to the west and south of

Custer City, as well as entirely throughout, the small Archaean area,

west of Deadwood, known as the Nigger Hill district, which extends

into Wyoming. The granite rocks of each locality continue to be tin-

bearing until they disappear beneath the yet unremoved Palaeozoic

rocks.

The Nigger Hill region differs from that of Harney's Peak, inasmuch

as it contains both the igneous rocks of the Tertiary age and the gran-

itic rocks common to the Harney Peak region. The tin veins are gold-

bearing, the gold probably being carried in the pyrite which sometimes

accompanies the cassiterite. This section has been worked continuously

for placer gold since its discovery in 1875. The miners have always

been troubled with a black sand, which filled the riffles of their sluice

boxes to such an extent as to be a positive nuisance. It was commonly
called " iron," and, notwithstanding the note of Mr. Pearce, its true

nature seems to have been unsuspected by the miners until after the

discovery of tin at the Etta mine. It wras then found that the trouble-

some black sand was tin ore of good quality. Mr. S. F. Molitor, an as-

sayer of Deadwood, and Mr. Mark Hydliff, of Bear Gulch, both early

called attention to this locality. The tin-bearing rocks are partly in

Dakota and partly in Wyoming. The whole section is easily reached

from Spearfish.

From the manner in which the Potsdam rocks were laid down, there

is every reason to suspect, not only that they are, in this area, gold-
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bearing, but that, since these tin veins are of Archaean age, the con-

glomerate forming the base of the Potsdam contains tin also. As the

present streams have hardly began to cut into the Archaean rocks of

the section, the placer gold and the large quantities of stream tin found

herecanhardly havebeen freed from the veins by the action of the streams

since the Cambrian beds were removed. It is not unlikely that both the

gold and the stream tin, in part at least, were derived from the Potsdam

rocks, which of course received both from the great Archaean veins,

during the erosion of the slates that took place in Cambrian time.

But little gulch mining has been done in the Harney Peak region,

and, perhaps for this reason, stream tin has not been found to the same

extent as in other sections. Mr. McDermot, the only person engaged

in placer mining in the district, so far as the writer knows, has found in

his sluices considerable quantities of stream tin, a bag of which was

taken to the School of Mines, and there run into bars.

Character of the veins.—These veins have been classed by Newton

and Jenny (who, however, did not observe their stanniferous character),

Blake, Vincent, and others as igneous or intrusive granites •, but they

seem to be true veins of the segregated type, parallel to the apparent

bedding. Usually they are distinctly lens-shaped, but from a stand-

point upon anyone lens, a succession of such lenses can be observed upon

the line of the strike. The same will doubtless prove true upon the

dip. Many of them, however, are tabular in form, and can be traced

for thousands of feet. This is true of the First Find, Champion, Tin

Beef, Cleveland, and many others. The Margaret lode can be traced,

with but few interruptions, from Battle creek to Iron creek, a distance

of over G,000 feet.

The line of demarkation between the granite vein matter and the in-

closing schists is always sharp and well defined. There is never any

shading or blending of the two. The deposits vary as much in breadth

as in length. Some are only a few inches thick, while others exceed 100

feet. The amount of cassiterite also varies. It is never evenly dis-

tributed throughout the veins from wall to wall, but lies in zones or

sheets. Except their usual parallelism to the bedding, these veins have

all the characteristics of true fissures ; and two have been observed

which cut across the stratification.

The tin-bearing veins differ much among themselves; and even the

same vein often completely changes its character in a short distance.

Nearly always, when tin is present, one of the constituents of granite

is wanting, and the vein matter is composed of quartz and mica alone,

or of an aggregate of soda-feldspar and mica, which, for want of a

better name, has been called albitic greisen. At other times the veins

consist almost entirely of a massive pinkish feldspar, and again, not

infrequently, of quartz alone.

The Etta vein shows some peculiarities. It is columnar, so to speak,

in form. In cross-section it is roughly an oval, having respectively the
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diameters of 150 and 200 feet. The arrangement of minerals is some-

what concentric. The central portion or core is quartz and feldspar,

around which is a zone of albite and mica, carrying tin stone in con-

siderable quantities. Then comes a zone surrounding- this, noted for

its large and perfectly formed crystals of spodumene, 10, 20 and even
30 feet in length. The interstices between these crystals are filled with

an aggregation of albite also carrying tin stone, but in a more massive

form than the zone just within. Between the spodumene zone and the

inclosing mica schist there is a micaceous aggregate composed of both

muscovite and biotite, but barren of cassiterite.

The spodumeues, probably the largest and best formed crystals of

this mineral species ever reported, are not peculiar to the Etta alone,

but are found at the Tin Mountain mine, 6 miles west of Custer City,

while smaller crystals are common at many other points in the section.

Careful examination has discovered no rule concerning their position

with regard to the walls of the lode and to each other. They stand in

the midst of the tin-bearing rock, crossing each other in all directions.

One was seen over 50 feet long, without a break ; and, so far as exposed,

perfect inform. In other veins, having a more tabular shape, there is

usually near one wall a zone of mica, so arranged that the cleavage

planes are either at right angles or parallel to the walls of the vein.

The mica is generally quite fine near the walls, but rapidly becomes

coarser until a zone of the largest crystals is passed. The tourmalines

were frequently observed to have their vertical axes perpendicular to

the wall, but the rule was far from general. Biotite is not common in

the tin veins, and the writer has never observed it in association with

the tin. The prevailing micas are of a light greenish-yellow color, pass-

ing into pure white, and are of the common or muscovite species. The
feldspar is usually albite, and the variety known as clevelandite is com-

mon. Lithia mica has not been observed, notwithstanding lithia is

found in such quantity, as is evidenced by the spodumenes.

It is, perhaps, worthy of remark that when the three elements of

granite are together in anything like ordinary proportion, tin stone is

very likely to be absent. When the aggregation consists mainly of

mica and quartz or of mica and albite, tin is usually present also. If

the vein consists of feldspar alone, the tin is wanting ; but when it is

composed of quartz alone, as is frequently the case, the quartz is always

banded as in a fissure vein, and is usually tin-bearing ; but the tin stone

is quite different in appearance from that found in the greisens. It is

light reddish-brown, and often occurs at the joints or planes indicating

the banded structure. The crystals of cassiterite usually partake of

the nature of the individual crystals composing the rock. If they are

large, the tin crystals are large also, and vice versa. If the rock is

quartz and mica, neither the crystals of quartz nor of mica inclose the

crystals of cassiterite. They occupy interstices, so to speak, between

these crystals j but in the albitic greisen they are frequently inclosed
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in feldspar. In the quartz-veins, the quartz frequently incloses the

tin stone.

The abundance of phosphatic minerals present is an extraordinary

feature of these veins. Apatite, triphylite, and heterosite are found

in large quantities; autunite occurs sparingly, and other phosphatic

minerals, perhaps new, but needing further examination, are also found.

Of other associated minerals columbite occurs in large quantities.

Masses many pounds in weight are common. The Bob Iugersoll claim

is reported by Prof. W. P. Blake to have yielded a mass weighing a

ton. This mineral is here frequently called tantalite ; but all analyses

so far made for me at the Dakota School of Mines, as well as a great

number of specific gravity tests, have invariably shown that it is col-

umbite. Tantalic acid is always present in varying quantities, but

never to such a degree as to be the predominating acid. The crystal

form is always tabular, while the habitus of tantalite is prismatic. A
sample, however, from the Etta mine, analyzed by Professor Schaeffer,

was pronounced by him to be tantalite. It gave the following result:

Analysis of tantalite from the Etta tin mine, Dakota.

Tantalic oxide. .

Stannic oxide
Ferrous oxide . .

.

Hanganous oxide

Total
Specific gravity .

Per cent.
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Graphite, both amorphous and crystalline, is common in these veins.

It is sometimes very pure. Galena, carrying silver, is occasionally met
with, while arseuopyrite, carrying gold, is not uncommon. Beryls are

found in all the veins, and often of large size. Garnets exist in all mines

so far worked. Two varieties were observed, the ordinary iron garnet

and a honey-yellow garnet, quite common, but very small, supposed to be

a lime garnet. Barytes is quite common. Ilmenite has been observed.

Zircons and corundum have been reported by others. It is clear that

the veins will form an interesting study for the mineralogist, as we have
every reason to believe that new mineral species will be discovered here.

The minerals so far observed by the writer in these veins contain the

rare elements of boron, phosphorus, flourine, tin, lithium, gluciuum,

uranium, tantalum, and columbium, as well as the more common ones

—

gold, silver, lead, arsenic, iron, sulphur, etc.

The description of these veins has been thus explicit in order to show
how perfectly they fall into the class of certain granitic veins of the

Laurentian, described by Dr. Hunt. These are the endogenous veins

which, he says, " have been deposited from solutions in fissures of strata,

precisely like metalliferous lodes." This remark applies especially to

those granitic veins, which include minerals containing the rarer ele-

ments. Among these are boron, calcium, rubidium, gluciuum, zirco-

nium, tin, and columbium. Much of the remaining evidence which Dr.

Hunt cites in support of his theory of the aqueous origin of certain

granites in the Laurentian, and of the distinction he draws between

granitic dikes and granitic vein stones, is furnished here also; for ex-

ample, the banded arrangement of minerals, the. peculiar mauner in

which certain minerals incrust one another, and the rounded form of

certain crystals.

The vein stones of these lodes vary but little in ultimate constituents

from the surrounding schists, and were probably derived immediately

from them by circulating waters. The proportion of alkalies in the

vein stones is 15 per cent., while that in schists is 8 percent, according

to Newton : but this can hardly be correct, for solid feldspar would con-

tain but 15 per cent. Many of the elements found in the veins are

known to exist in the schists, viz, gold, silver, sulphur, iron, and graph-

ite. The rarer elements, such as lithium, columbium, and tin, which,

according to Dr. Hunt, probably exist in the great mass of sediments

in the most minute quantities only, are found in these veins in surpris-

ingly large amounts. This accumulation is best accounted for upon the

supposition that they have been collected and deposited by percolating

waters. As neither the veins nor the large bodies of granite seem to be

either eruptive or metamorphic in origin, the writer concludes that such

granites are not found in the limits of the Black Hills.

In the Cleveland vein, in Bear Gulch district, parts of the granite

vein have been altered to a fine-grained, dark-green, almost black rock.

Its boundaries in the vein are as sharply defined from the white-colored
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granite which they traverse as the granite is from the inclosing mica-

schists. It carries a little fine-grained cassiterite, and is believed to

resemble closely the "z witter" of Altenberg. A further examination

of it is now in progress.

Daubree has stated that the presence of tin is intimately connected

with quartz, and that, after quartz, certain minerals not common to

ordinary lodes are habitually present. These are silicates into which

fluorine and boron enter, among which are tourmaline, certain micas,

lepidolite, topaz, with apatite and other phosphates. He supposes that

the tin was introduced into the lodes originally as a fluoride or boride,

or possibly in combination with chlorine or phosphorus.(a) In the Black

Hills veins, lepidolite and topaz do not occur. Tin is often found re-

mote from quartz. When tourmaline greatly predominates the tin is

absent.(&) The greatest quantities of cassiterite occur in veins consist-

ing of mica and quartz alone. The micas seem always to be ordinary

muscovite. They have not been tested for fluorine. Fluorspar has not

been found. No pseudo-morphs of cassiterite, as in Cornish veins, have

been observed. Orthoclase occurs very sparingly; the variety micro-

cline much more frequently. Albite is everywhere the predominating

feldspar.

Analyses of cassiteritefrom the veins.—The following analyses of Black

Hills cassiterite were made for the writer by Dr. W. P. Headden :

Analyses of cassiterite from vans in the Black Hills, Dakota.

Mines.
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The following is an analysis of Cornish Mack tin ready for the mar-

ket, taken from Moissenet's " Preparation du Mineral d'etain dans le

Cornwell :

"

Analysis of Cornish tin ore.
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tbat it made, an ideal jig product. It was determined, therefore, to

erect jigs for its treatment in the concentration plant at the School of

Mines laboratory. The following; is from the official report upon tbe

first test made there, which was conducted by Prof. H. O. Hofman and
the writer

:

" The crushing and concentration plant at tbe School of Mines npon
which the test was made consists of a small jaw crusher, one pair of

14-inch Cornish rolls, four trommels or revolving screens, and three Harz
jigs with eccentric motion. It will be observed by engineers that there

is no provision for either fine crushing or fine separation, and that the

plant is imperfect to this extent. It was the intention of the manage-

ment to have added an Evans buddle, but the funds were exhausted

before this was reached. It is true the mill contains stamps and a Frue
vanner, but they were not used in this test.

" The ore was greisen, but, unlike the typical greisen of Europe, ex-

tremely coarse-grained, and it could not be stamped on account of tbe large

crystals of mica. It was crushed and carefully assayed, and gave a re-

turn of 2.7 per cent, black tin. It is believed that it represented just such

material as a mill upon a commercial basis would have to treat in the

tin section. It was first put through the crusher, and then through tbe

rolls above mentioned. No attempt whatever was made to treat the jig

tailings, which were quite coarse, by recrushing and further concentra-

tion in order to save such fine tin as they might yet carry. The screens

upon the trommels were respectively fourteen, fifteen, and thirty mesh.

That which did not pass through the first or coarse screen was returned

to the rolls. Forty pounds of coarse stream tin were used to bed the

first compartment of the first jig, and one jig only was used, as there

were but 1,800 pounds of the material to be tested. The products from

the screens were treated in the order of their coarseness, beginning with

the coarsest and taking one grade after the other, but using always the

same jig, which made 120 lifts of 1 inch per minute. The number of

revolutions per minute could not be changed, but the lift was lessened to

about one-half inch for the last product. The tailings were constantly

sampled as they left the jig by many competent persons, and only

occasionally was a trace of tin observed. This shows that so far as the

tin had been separated from the gangue by crushing, just so far the

separation was perfect.

" In a mill running with a commercial purpose these tailings would

probably be crushed still finer, that a more perfect separation of fine tin

might be had. It was supposed this would be necessary in this case, but

a careful assay of the tailings disclosed the fact that 95.15 per cent, had
been saved—a result as extraordinary as it was unexpected. It will be

observed that there yet remain in the tailings 2.08 pounds per ton of

black tin; but in Cornwall for every ton of tin stuff treated on the

dressing-floors, discharging their waste into Red river, there are re-

turned by the stream works upon the river never less than 3 pounds of
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tin. It has in some years reached pounds for each ton treated. As
heretofore stated, the cost in Cornwall, notwithstanding: the cheap and

skilled labor, is $1.25 per ton of tin stuff dressed or concentrated. It is

probable this ore can be dressed at a cost not exceeding 50 cents per

ton. This difference in cost is owing wholly to the different charac-

ter of the ores, this ore being suitable for coarse concentration, while

theirs must be stamped very fine, aud hence cannot be jigged to

any advantage, so that little or no concentrating machinery is used,

nearly the entire work being done by hand. This necessitates the

employment of nearly as many operatives in the dressing works as are

employed in the mines. It is true that many of them are boys and girls,

but their number is sufficient to raise the cost of dressing the tin rock

to $1.25 per ton. (For detailed information see the paper of Mr. R. J.

Frechville, extracts of which appeared in Mineral Resources of the

United States, 1885.)

" The concentrates from this test returned 68 per cent. tin. A sample,

however, made entirely free from gangue showed by analysis 74.50 per

cent. tin. Other tests have been made since upon large lots, in which

all the jigs, etc., were employed as in a working mill. One lot of several

tons containing less than one-half per cent, black tin was so treated that

the loss was even less than in the test given in detail above. The con-

clusion is that the ore can be crushed without difficulty. Less loss and a

better separation would probably be had by doing the entire crushing by

jaw crushers, multiple or otherwise, than by rolls. We found that the

work might be expedited by screening out the coarsest of the mica, and

used for this purpose a screen of two meshes to the linear inch. This,

however, is not absolutely necessary ; but as this product is found to be

practically free from tin, often one-third of the waste may be thus re-

moved without further trouble. In the above test the screened mica

was afterward jigged, more to see its behavior in a jig than for the

quantity of tin it might contain, and no difficulty whatever was found

in its management.

"The writer unhesitatingly recommends jigs for the treatment of the

Black Hills tin ores."

Yield of metallic tin.—It maybe set down as a fact that the clean

cassiterite of the Black Hills tin veins will not, by analysis, fall below

74 per cent, tin, and when perfectly clean it will yield a white tin of the

grade known to the English tin trade as "superior refined" quality.

This it does without the previous roasting that is required for most of

the Cornish ore. It is of the utmost necessity, however, that the black

tin be clean. There is a heavy brown garnet occurring with the tin,

which can be separated by careful washing, and which must be removed
in order to obtain good results. Strangers testing these ores for the

first time are apt to leave it with the cassiterite, and hence bad results

have sometimes been reported when good results would have been ob-

tained by proper manipulation.



TIN. 157

Imports and exports.—The following tables show that the quantity

and value of the block tin and also tin plates were larger in the fiscal

year 1888 than ever before. The exports of tin manufactures were also

greater than usual.

Tin imported and entered for consumption in the United States, 18G7 to 1888.

Fiscal years cud
iug June 30

—
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was too great, and as the visible supply decreased the price became

steadier at about £100 per ton in London or 23 cents per pound

in New York. The Iron Age has published a detailed statement of the

course of prices during 1888, from which the following is condensed. The

extremes of value in both directions were even greater last year than they

had been in 1887, when the great speculative advance was inaugurated.

While the Freucli syndicate operated in both copper and tin, and thought

tit to maintain the latter at the high figure to which it had been raised,

a sullen and monotonous state of affairs prevailed. The attacks by

consumers, however persistent and justified by the general positiou of

the metal, did not succeed in bringing down the price. The first four

months of 1888 were featureless, consumers limiting their operations

to the immediate requirements, while producers made the greatest effort

to market their output as fast as possible while the high range lasted.

The year opened in London at £107, closing the month of January at

£170, while our own market opened the month at 37^ cents and closed

at 36.9. In February the price in Loudon receded from £170 to £106,

and in New York from 36.80 to 36.25. In March and April Loudon

remained steady at £166 till the close of April, when a sudden break

occurred to £111, New York following to 24 cents.

A further rapid decline took place on May 10, to £79 12s. 6d., followed

by a recovery to £87, closing the month at £85 15s. In New York,

meanwhile, the metal gave way to 21 cents for two weeks and suddenly

dropped to 19£. Towards the close of April the statistical position of

the metal had become extremely precarious, the visible supply in Eu-

rope aud America being 23,995 tons on May 1, against 11,332 on May
1, 1887. During the twelve months ending April 30, the Straits had

shipped to London 22,479 tons, as compared with 12,685 tons the pre-

vious twelve months; to this country, 3,115 against 5,830; Australia to

London, 6,900 against 6,019, and to the United States 825 against

1,250, the total being 33,319 against 25,784.

Simultaneously the deliveries in London, Holland, and the United

States were 30,108 tons against 34,119. During the three preceding

years they had been, respectively, 33,046, 34,739, aud 35,963. While the

shipment had increased 28 per cent., the deliveries showed a falling off

of 12 per cent. With a visible supply of 11,332 tons, the price of tin

was £102 15s. on May 1, 1887 ; it was £94 10s. on May 1, 1886, with a

visible supply of 12,186 tons. When the French holders perceived that

owing to the high price of £166 in London and 36£ cents in New York,

consumers' demands were falliug off at an alarming rate, they concluded

that it would be better policy to abandon tin speculation and concen-

trate attention on copper; they first made some considerable sales in

London at £130 for near forward delivery, and then declared their res-

olution of not putting in a bid at the Batavia Billiton sale of April

25th. This gave the signal for a break, but the syndicate covered, at

£105, the sales made at £130 alluded to above.
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Subsequently the market went as low as £79 12s. (id., which was

altogether too great a drop, as the speedy rebound proved. Compara-

tively little of the actual stock of the syndicate seems to have been

sold during the interval, it being estimated at the time that its hold-

ings in England and Holland still aggregated some 16,000 tons on June

1. The syndicate evidently waited for a higher ruling and greater steadi-

ness later on, in order to realize gradually, and this purpose appears

to have been carried out.

While this great change occurred in April and May, the invisible

supply, ie.y the holdings in the hands of dealers and consumers, had

run very low. Even at the lower range, between £79 12s. M. and £87,

comparatively little had changed bauds to go into actual consumption,

because of the general demoralization still pervading the trade. Spec-

ulation was ready again, however, now that a basis of values had been

reached, affording good opportunities for a rise. This appeared all the

more plausible, as it became pretty certain that dealers and consumers

would thenceforward take courage and replenish the exhausted sup-

plies. Under this legitimate, though perhaps moderate, demand prices

increased gradually to £100 and over, and a steadier trade resulted, in

spite of the fact that the statistical position improved very slowly.

Midsummer dullness in trade and a lingering hesitation on the part of

consumers still caused irregularity and weakness in the latter part of

June. Opening at £85 15s., the closing price was £75 2s. Gel., while in

New York the price fell from 19.20 to 17 cents. In July the price ad-

vanced from £76 5s. to £89 7s. 6&, and from 17.50 to 20.10 cents. The

upward tendency made some further headway during August, there

being an improvement from £88 15s. to £97 12s. 6d., and from 19.60 to

22 cents. September advanced it again from £96 to £103 17s. Qd., and

here from 21.95 to 23.70 cents. The advance over £103 aroused specu-

lative interest leading to continual, but at no time violent, fluctua-

tions. Thus in October the opening figure was £103 10s., and at the

close £102, or in New York 23.20 to 23 cents. November saw a decline

to £101 5s., or from 22.90 to 22.15. Opening at £100 10s. in December,

the year closed at £100 2s. Qd., while New York declined from 22£ to

22 cents—a return in fifteen months to practically the average value

before the operations of the syndicate. lu this period the visible sup-

ply was more than double and reduced again to the average amount.



ALUMINUM.
By R. L. Packard.

The report for 1887 stated that no evidence of the actual introduc-

tion of any now process of producing aluminum had been received at

the time the article on aluminum was prepared. Since that report was

written other processes have been patented, of which those invented

by Mr. C. M. Hall have been put in operation by the Pittsburgh Reduc-

tion Company.
The Hall process reduces the metal from aluminum oxide by electrol-

ysis, this alumina being held in solution by a molten bath of the fluor-

ides of aluminum and sodium in a carbon-lined iron crucible. The fluor-

ides are not decomposed by the electric current. The current is cou-

\ eyed to the melted solution by means of carbon cylinders placed in

the bath for positive electrodes, a carbon-lined pot forming the nega-

tive electrode. The oxygen of the alumina goes off at the positive

electrode as carbonic acid, wearing away the carbon at the rate of nearly

a pound of carbon to the pound of aluminum produced. The reduced

metal settles to the bottom of the pot, from which it is easily tapped or

ladled off, practically free from the electrolyte, a remelting entirely

purifying from it. The fluorides of aluminum and calcium are also used

as a bath, and to this also alumina is added. Another bath is de-

scribed consisting of fluoride of aluminum, fluoride of sodium, fluoride

of calcium, and chloride of calcium. When it is desired to produce

alloys of aluminum with other metals the negative electrode is formed

of the particular metal required. The production of aluminum by this

process up to the end of May, 1889, was over 3,500 pounds, which was

sold at $5 per pound in iugots and from 87 to 80 per pound iu sheets,

according to thickness.

The uses to which aluminum is now put do not appear to vary from

those previously mentioned except in its growing metallurgical employ-

ment in treating molten iron. The uses referred to are for parts of

mathematical, engineering, optical, chemical, surgical, and dental in-

struments, dental plates, and a host of small articles. Indeed, no use

on a large scale can be expected with the price anything like $5 per

pound.

Early in 1889 aluminum was offered, however, at 82 per pound in

ingots, when sold in lots of 1,000 pounds or more, and at 83 per pound

for 50-pound lots. A considerable effort to increase rhe uses of the metal

was also made by the Pittsburgh Reduction Company. Cooking uteu-

160
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sils, forks, spoons, clock cases, salvers, medallions, watches, and almost

everything now made of plated ware and German silver, and many fancy

articles, were made of it, and the effort to introduce them is meeting

with favor.

Hitherto aluminum has been added to molten iron—as in the case of

the u mitis" castings—in the form of an alloy, ferro-aluminum, con-

taining about 7 to 8 per cent, of aluminum, so as to add about one-

tenth of 1 per cent, of aluminum to the iron in the crucible. Metallic

aluminum is now being used in the place of the iron alloy, and the

product of the Pittsburgh lieductiou Company is used largely for that

purpose.

The former reports of this series mentioned the metallurgical uses of

aluminum, especially its beneficial effect when added in the form of

ferro-aluminum to melted wrought iron just before casting. This use

of aluminum has been extended to cast iron, and Mr. W. J. Keep, of

the Michigan Stove Company, of Detroit, read a paper at the August
(1888) meeting of the American Association for the Advancement of

Science, in which he described the results of a number of experi-

ments which he made to ascertain the effect of aluminum on cast

iron. Mr. Keep says that he and his co-experimenters had no expec-

tation at the outset of the important results they finally obtained.

These results may be summarized as follows :

In the experiment to determine the effect which the addition of

aluminum has on the solidity of castings, a base of white metal of

known composition was used with one-tenth of one per cent, of alumi-

num added. Sound castings of the white base alone resisted a weight

of 379 pounds. With one-tenth of 1 per cent, of aluminum added it

resisted 545 pounds. The " resistance to impact" of the white base

alone was 239 pounds ; with aluminum added it was 254 pounds. The
castings appeared of finer grain, " but the secret of the strength lies

in the closing of the spaces between the grains, or, in other words,

in the increased solidity of the casting." It was found that the alu-

minum remained in the iron to which it was added so as to exert its

solidifying and strengthening effects upon subsequent charges.

Mr. Keep states that aluminum allows most of the carbon to retain

its natural combined form until the metal is too thick for the separated

carbon to escape, but, at the instant of solidifying, aluminum causes

the iron to " drop " a portion of its carbon from the combined state.

This liberated carbon takes the graphitic form, and is imprisoned in

the otherwise solid iron. All of the carbon thus liberated is imprisoned

uniformly throughout the casting and is not accumulated in pock-

ets, forming soft and hollow spots, as would be the case if the carbon

were liberated while the casting was yet fluid. Aluminum not only

changes white iron to gray, but seems at once to change the white char-

acter of the metal. The " drop " of the carbon seems to be instantane-

3677 min 11
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ous at the moment of crystallization, ami therefore the time taken in

cooling has little effect.

Owing to this action of aluminum in separating graphitic carbon,

the tendency to chill is lessened because the carbon is separated uni-

formly throughout the casting, and not kept combined in the cooled

portions while appearing as graphitic in the center. This action also

lessens the thickness of sand scale because the separated carbon forms

a "perfect plumbago facing, which opposes the sand and heat."

The other conclusions reached by Mr. Keep are that aluminum renders

the cast iron easier to work ; increases its,strength, as shown both by its

resistance to a load gradually applied, and to blows ; increases its elas-

ticity, and lessens its shrinkage.

It was expected that chemical and microscopical examinations would

give interesting results supplementary of the physical tests made by

Mr. Keep.

Notices appear from time to time of the success of the Castner process

in England, but it has not appeared in this country as a competitor in the

production of aluminum.

The following are the official statistics of the importation of aluminum:

Aluminum imported and enteredfor consumption in the United States from 1870 to 1888,

inclusive.

Fiscal years ending
June 30—
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In 1888 the price of the Cowles aluminum bronze and ferro-aluminuui,

was as follows

:

Prices of aluminum bronze manufactured by the Cowles Electric Smelting and Aluminum
Company during 1888.

BRONZE. FERKO ALUMINUM.

Aluminum.
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was tapped oft" through a hole iu the earbon bottom and a chute was

made iu the cover at oue side for feeding the crucible aud allowing the

gases of combustion to escape. Particles of alumina carried oft" mechan-

ically through this chute were caught in a removable chimney or flue

suspended above it and then returned. The apparatus may vary in

size and shape. The main conductors for the large Neuhauseu cruci-

bles were naked copper cables, and the dynamos, which were constructed

specially for this work, were rated at 6,000 amperes, but sometimes

worked up to 9,000 with a tension varying from 20 to 30 volts, The
operation was begun by placing copper (preferably in small pieces) in

the crucible. The carbon " anode" was then brought close to the cop-

per which was melted by the current. As soon as the bath of melted

copper was formed the alumina was introduced through the chute.

The alumina floats on the copper and the "anode " was made to dip into

the alumina without touching the melted copper. As reduction takes

place the aluminum alloys with the copper and the oxygen of the alum-

ina combines with the carbon. The product is tapped off from time to

time through the tap hole in the bottom, and the raw materials are

fed through the chute in the top of the crucible in small quantities at

a time, alumina and copper alternately, (a)

a Compiled from reports of Mr. Franklin L. Pope and Dr. W. T. Barnard.
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Sources.—Sources of the supply of platinum remain practically the

same to-day as they have been for the last twenty-five years. The

chief supply is from the Ural mountains in Eussia. A great difficulty

formerly experienced in regard to the transportation of the ore or plati-

num sand was due to the fact that it had to be hauled a distance of over

200 miles; that difficulty is now removed by the railway that has been

brought near the mountains. The other sources of supply are not con-

stant except that portion which is held by the French in La Republica

de Colombia, South America, whence a small supply is regularly re-

ceived.

Production.—The production of platinum in the United States was

very slight during 1888, being limited to 500 ounces, valued at $2,000.

This was the product from the occasional saving of small placer mines

in California. It consisted principally of platiniridium, and also con-

tained much iridosmine, some of which was separated for pen points,

but the rest was melted in with the platinum. The Canadian product

from the Similkameen division, British Columbia, is also still small.

In 1886 it amounted to 1,400 ounces, valued at $5,600, and in 18S7 to

1,500 ounces, worth $6,000. The product of Russian platinum for 1887

is stated at 113,724 troy ounces.

An interesting discovery of a compound of platinum was made at

Sudbury, Ontario, Canada, by Mr. Sperry, chemist of the Canadian

Copper Company. The material was found in a placer resulting from

the breaking up of the copper pyrites which comprises the copper and

nickel ore of the Canadian Copper Company. Knowing this, Prof. F.

W. Clarke has examined some of the rich specimens of copper pyrites

containing nickel obtained from the body of this ore, and in it has

identified this same platinum compound, thus tracing platinum to its oc-

currence in place. The compound proves to be arsenide of platinum,

PtAs2 , and is the first mineral yet found containing platinum as an im-

portant constituent, other than the natural alloys with various metals

of the platinum group. A considerable quantity of the mineral, which

takes the form of a heavy, brilliant sand composed of minute well-de-

fined crystals, has been thoroughly investigated by Professor Wells,

who names it " sperrylite," after the discoverer, and the crystals have

also been measured and very completely examined by Professor Pen-

field. The sand is generally found to contain fragments of cbalcopyrite,

pyrrhotite, and silicates, which may be removed by treatmeut, first with

1G5
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aqua regia to remove sulphides, and afterward with hydrofluoric acid

to remove silicates. After this treatment the sperrylite sand is seen to

have increased remarkably in brilliancy, every grain showing extremely

brilliant crystal faces. It has a tin white color, resembling that of

metallic platinum itself. It is heavy, possessing at 20 degrees a specific

gravity of 10.G. Although this is an interesting occurrence, no effort

has been made to obtain platinum from this source.

Price.—The price of this metal has advanced at a rapid rate. In 18S3

it was as low as $5.49 an ounce, but in July, 1889, had risen to $8. At
the close of 1889 a large electrical firm in this country paid $20,000 for

2,000 ounces of platinum, probably in the form of wire, and during the

first quarter of 1890 it is quoted at 2,000 francs per kilogram; this with

the Russian export duty, freight, insurance, and custom-house charges

added, makes the price in the United States about $14 au ounce. The

effect of this price will undoubtedly be to stimulate the production of

platinum in connection with placer gold mining in California and Can-

ada. The belief has heretofore obtained that the increased use of elec-

trical appliances which require platinum wire increased the demand for

platinum and consequently the price. It is claimed by those who manu-

facture platinum vessels that this factor has been overweighted. The
great demand for platinum vessels in new technical and scientific insti-

tutions in India, Australia, New Zealand, the United States, and even

in China and Japan, probably influenced the rise in the price of plati-

num. The firm of Johnson, Matthey & Co., the leading dealers in plati-

num in the world, has recently had an order from China which, it is said,

would alone take more platinum than an electric-lighting plant in a city

of 100,000 inhabitants would use. Another factor, which bears some-

what directly upon this point, which has been overlooked in determining

the price of platinum, is in the improved condition of Russian finances.

The ruble has now increased to its standard value, and the contracts

for platinum heretofore made at a certain number of rubles per ounce

still hold, and, as the value of the unit has increased to the standard, the

cost to the consumer has correspondingly increased. Another element

in addition to this is that there has been a large draft upon the em-

ployes in the Ural mines for the building of the trans-Siberian railway

by the Russian government, that has to a certain extent depleted the

mines of their laborers, and this course has made it difficult to keep up
the usual output.

Again, it is maintained by some that the price of platinum which has

been quoted in the commercial world has been too .low ; that platinum

has been regarded as a tailing or refuse from the gold mines, and there-

fore the cost of production has not been charged against it; that if plat-

inum had been mined and worked out in the same way that gold and

silver have and the cost of producing and refining it charged to the plat-

inum, it would to-day cost as much as gold. In fact, Messrs. Johnson,

Matthey & Co. say it will not be surprising if the price of the platinum
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does equal that of gold in the course of a year. The real feature in the

quick rise iu price is undoubtedly the purchase by the leading dealer in

London of the supply of scrap. The domestic market is absolutely bare

of this material, and hence its entire dependence upon the London price.

IMPOSTS.

Platinum imported and entered for consumption in the United States, 18G7 to 1888 inclusive.

Calendar years ending December 31 from
1886 to 1888

;
previous years eml June 30.



COAL.
By Charles A. Asiiburnkk.

INTRODUCTION.

The coal statistics of the United States for the year 1S88 have been

collected from various sources. For States where the mine inspectors

or other State officials collect the production of the coal mines under

the authority of State law, the statistics have been compiled in each

case from their reports, when sufficiently prompt and reliable. In most

cases these have been submitted to the Survey in manuscript in ad-

vance of publication by the State. Where such returns have been used

credit has been given in the body of this report. In States and Terri-

tories where there are no mine inspectors, or where the law does not

charge them or other officials with the collection of the coal statistics,

the reports have been compiled from statistics and general information

obtained by detailed returns made directly to the Survey, either at

Pittsburgh, Pennsylvania, or Denver, Colorado, by individual coal oper-

ators, railroad agents, boards of trade, and special correspondents famil-

iar with coal developments in their individual localities. The returns

for Colorado, New Mexico, Wyoming, Montana, and Dakota were made
to Denver, and the reports for this State and the Territories mentioned

have been compiled by Mr. F. F. Chisolm, special agent of the Survey.

In the compilation of the statistics of all other coal districts, which were

reported to Pittsburgh, valuable assistance has been rendered by Mr.

Baird Halberstadt, of the Geological Survey of Pennsylvania.

THE COAL FIELDS OP THE UNITED STATES.

For convenience of description, the coal areas of the United States

have been grouped into the Anthracite division and the Bituminous

di vision.

The Anthracite division, in a commercial sense, maybe said to in-

clude the anthracite districts of Pennsylvania alone, although small

amounts of anthracite are mined in Colorado and Arkansas. In the

New England basin the original coal beds have been metamorphosed

into graphite and graphitic coal, which have special uses (see Rhode
Island report), although not classified by the coal trade as anthracite.

The Bitumiuious division includes the following coal fields: (1) The
Triassic field, embracing the coal beds of the Triassic or New lied Sand-

Stone formation in the Richmond basin in Virginia, and in the coal

basins along the Deep and Dan rivers in North Carolina; (2) the Ap
palachian field, which extends from the State of New York on the north

1G8
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to the State of Alabama on the south, having a length northeast and
southwest of over 900 miles, and a width ranging from 30 to 180 miles

;

(3) the Northern field, which is confined exclusively to the central part

of Michigan
; (4) the Central field, embracing the coal areas in Indiana,

Illinois, and western Kentucky; (5) the Western field, including the coal

areas west of the Mississippi river, south of the forty-third parallel of

north latitude and east of the Rocky mountains; (6) the Rocky Mount-
ain field, containing the coal areas in the States and Territories lying

along the Rocky mountains; (7) the Pacific Coast field, embracing the

coal districts of Washington Territory, Oregon, and California. (See

"Mineral Resources," 1886, for detailed descriptions.)

The following table contains the approximate areas of these coal

fields, with the total product (exclusive of colliery consumption) of

each during 1887 and 1888

:

Classification of the coal fields of the United States.

Anthracite.

New England (Rhode Island and Massachusetts).
Pennsylvania
Colorado

Triassic

:

Virginia
North Carolina

Appalachian

:

Pennsylvania .

.

Ohio
Maryland
Virginia
West Virginia .

Kentucky
Tennessee
Georgia
Alabama

Bituminous, (a)

Northern

:

Michigan .

Central:
Indiana ...

Kentucky.
Illinois

Western

:

Iowa
Missouri
Nebraska
Kansas
Arkansas
Indian Territory.
Texas

Rocky Mountains, etc.

Dakota
Montana
Idaho
Wyoming
Utah
Colorado
New Mexico

Area.

Square miles,
500
470

970

Production
in 1H87.

Short tons.

<;, 000

30, 50(5, 255
36, 000

39, 54X, 255

180

9
10

16

9

5,

8

, 000

, 000
550
185
000
000
100
200
,660

58, 095

0,700

0, 4 50

4, 000

36, 800

47, 250

18, 000

26, 887

3, 000
17, 000

9, 043

4, 500

30, 000

30, 866, 602
10,301,708

3, 278, 023

795, 263

4, 8.16, 820

950, 903

, 900, 000
313, 715

, 950, 000

1,

1,

55,193,034

71,461

3,217,711
982, 282

10, 278, 890

14, 478, 883

4,473,828
3, 209, 916

1, 500

1,596,879
150, 000

685, 911

75, 000

10, 193, 034

21,470
10, 202

500
1,170,318

180,021
1, 755, 735

508, 034

3, 646, 280

Production
in 1888.

Short tons.

4, 000
43, 922, 897

44, 791

43,971,688

33, 000

33, 796, 727
10,910,946
3, 479, 470
1,040,000
5, 498, 800
1, 193,000

1, 967, 297
180, 000

2, 900, 000

60, 966, 240

81,407

?, 140, 979
1.377,000

14, 655, 188

19, 173, 167

4,952,440
3, 909, 967

1, 500

1, 850, 000
276, 871

761,986
90, 000

11,842,764

34, 000
41,467

400
1,481,540

258, 961

2, 140, 686
626, 665

4, 583, 719
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Clasnification of the coalfields of the United States—Continued.
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not so great an increase as occurred in 1887 over 188G in the value of

the anthracite, or in the total tonnage of the bituminous coal.

On March 1, 1889, a brief preliminary report was published showing
the total product of coal in each State and Territory with correspond-

ing spot values. The provisional results were based upon estimates

and incomplete returns received from a number of the mining districts.

The complete returns, upon which the final report is based, have in-

creased the total tonnages and values in a number of localities. In the

preliminary report the total tonnage, including colliery consumption,

was estimated at 145,3G3,744 short tons, valued at $208,129,800; in the

final report these estimates have been increased, respectively, to

148,659,402 short tons and $211,518,624.

The total product, exclusive of colliery consumption, in each State

and Territory, and corresponding spot values, are shown in the follow-

ing table

:

Product of coal in the United States in 1888.

Status and Terri-
tories.

Pennsylvania

:

Anthracite ..

Bituminous..
Illinois

Ohio
West Virginia. ..

Iowa
Missouri
Maryland
Indiana
Alabama
Kentucky
Colorado
Tennessee
Kansas
Wyoming
Washington
Virginia
Indian Territory
New Mexico... '..

Arkansas

Total produc-
tion, not in-

cluding
colliery con-
sumption.

Short tons.

43, 922, 897

33, 796, 727
14, 655, 1 ss

10,910, 946
5, 498, SOO

4, 952, 440

3, 909, 967
3, 479, 470

3, 140, 979
2, 900, 000

2, 570, 000

2,185,477
1,907. 'J:i7

1, 85(1, 000
l,48l,54(t

1,215,750
1, 073, 000

761,986
620, 605
276, 871

Value of
coal

at mines.

$85, 649, 649
32, 106, 891

(6,413,811
10, 147, 180
6, (Its, (W0

6, 438, 172
(a) 8, 650, 800

3, 293, 070

4, 397, 370

3, 335, 000

3, 084, 000

4, K()8, 049

2, 164, 026

2, 775, 000

4, 444, 620

3, 047, 250
1,073,000
1,432,072
1,879,995
415,306

States and Terri-
tories.

Utah
Georgia
California
Texas
Michigan
Oregon
Montana
Dakota
Rhode Island
Nebraska
Idaho

Total
Collieryconsumption,
Pennsylvania an-
thracite

Bituminous in all

States and Terri-
tories

Grand total. .

.

Total prodnc
( ion, not in-

cluding
colliery con-
sumption.

Short tons.

258,961
180, (ion

95, oho

90,0110

81,407
75, 000

41,467
34,000
4, 000

1,500
400

142,037,735

2, 696, 607

3, 925, 000

148, 659, 402

Value
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procity treaty was in force, and coal from the British possessions in

North America was admitted into the United States duty free.

The exports consist both of anthracite and bituminous coal, the

amount of anthracite being the greater. They are made principally

by rail over the international bridges and by lake and sea to the Can-

adian provinces. Exports are also made by sea to the West Indies, to

Central and South America, and elsewhere.

The imports are principally from Australia and British Columbia to

San Francisco, from Great Britain to the Atlautic and Pacific coasts,

and from Nova Scotia to Atlantic coast points.

Coal imported and entered for consumption in the "United States, 1867 to 1888, inclusive.

Calendar years ending December 31

from 1880 to 1888
;
previous years end

June 30.

1867.
1868.
1869
1870.
1871.

1872
1873.

1874.

1875.
1876
1877.
1878.
1879
1880.

1881.
1882.

1883.
1884.

1885

.

188G.
1887.

1888.

Anthracite. Bituminous and shale.

Quantity. Value. : Quantity. Value.

Long tons.

973
390

2,221
471
138

1,428
630
158
488

8
1,207

36
507

1,448
4,976
2,039

14,181
24, 091!

S4, 177

1,322
10, 764

3, 224
963

8,560
2,220

518
721

40
2, 628

14S
1,172
4,404

15, 848
4,920

42, 983

68, 710

Long tons.

509, 802
394, 021

437, 228
415, 729
430, 508

485, 003

460, 028
492, 063
436,714
400, 632
495, 816
572, 846
486, 501
471,818
652, 963

795, 722
645, 924
748, 995
768, 477
811,657
819, 242

1, 085, 647

$1,412,597
1, 250, 513
1,222,119
1,103,965
1,121,914
1, 279, 680
1,548,208
1, 937, 274
1,791,601
1,592,846
1,782,941
1, 929, 600
1, 716, 209

1, 588, 312
1,988,199
2, 141, 373
2, 013, 555

2, 494, 228
2, 548, 432
2,501,153
2, 609, 311

3, 728, 060

Coal of domestic production exported from the United States, 1807 to 1888, inclusive

Calendar years ending December 31
from 1886 to 1888; previous years end
June 30.
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COAL TRADE REVIEW.

Including the coal which is sold to the local trade around the miues
and that used for mining, the increase in the total product of coal of

all kinds during 1888 was 18,083,845 short tons, and the increased value
was $28,961,787, as against 17,232,154 short tons and $27,956,661 spot
value for the previous year.

The growth of the bituminous coal trade of the United States during
1888 was not generally so notable as during the previous year, either in

the increased tonnage or the increased value, although the growth in

special localities during the year was greater than has ever before been
realized. During 1888 there were 13,605,838 short tons more coal

shipped from the mines to market than during the previous year, as

against 13,523,266 tons increase in 1887 over 1886; although the ton-

nage increase in 1887 and 18S8 was practically the same, yet the per-

centage increase in 1887 was greater than in 1888.

The increase in the spot value of shipments during 188S was
$24,342,389, while in the previous year the increase in spot value was
only $18,676,123.

The most notable increase anywhere in the United States took place

in Pennsylvania, and especially was this the case in Allegheny county

and in the bituminous region, and also in the anthracite region, where
the increase in tonnage during the year over 1887 was 4,416,642 short

tons, or 3,943,431 long tons, the total product of the anthracite region

being sold at an increase of $6,284,405 over the value of the total sales

for 1887. This increase in the anthracite region of Pennsylvania is all

the more notable when it is remembered that one of the most disastrous

strikes which has ever taken place in any of the mining districts of

America occurred in the anthracite region during the early months of

the year.

With the exception of the States of Georgia, Indiana, and Ehode
Island, more coal was produced in each State and Territory during 1888

than during the previous year, and the value of the product was greater

during the latter year in every district (a) except in Georgia and Ten.

nessee.

The spot value of anthracite coal per ton at the mouth of the mines
during 1888 is estimated to be 6 cents lower than during the previous

year, while in the bituminous regions of Pennsylvania there was an
increase of 5 cents in the value per ton. In most of the other districts

the spot value of the coal during 1888 ranged from 3 to 11 cents per ton

higher than during 1887. Special and more extended reference to

prices is made under the rep orts for the several States on the condition

of the local trade. The consumers of coal are becoming more discrimi-

nating as to the character of the coal which they purchase, and the

market values are each year more directly influenced by the absolute

a No account is taken here of Rhode Island and Idaho.
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amount of beat which may be made available from a unit of coal thau

by any other reputation which the coal may have obtained from im-

agined favorable peculiarities. The advantages of anthracite coal for

domestic consumption are becoming every year more apparent, and the

areas over which the Pennsylvania and Colorado anthracite coal is

distributed are rapidly extending, while consumption in old areas is

increasing from the natural growth in population. In no way is this

fact better reflected than in the course of the capital stocks of the an-

thracite producing companies among conservative capitalists. The

Engineering and Mining Journal in speaking of the anthracite stocks at

the opening of 1889, said

:

"On Wall street the term 'coal stocks' is usually applied to the lead-

ing anthracite stocks. During 1888 this group has been very promi-

nent in the speculative arena, and holders of these stocks have more

cause for congratulation than the holders of any other group of stock

represented at the New York Stock Exchange. During 1887 the tend-

ency of the prices of these stocks was downward, while in 1888 the tend-

ency was upward, and in some cases higher prices were attained than

have been recorded for years past. The improvement in the prices of

these stocks was not evenly divided ; Eeadiug, Lehigh Valley, and Le-

high Coal and Navigation were adversely affected by a long strike at

their mines, while the other stocks were favorably affected by the same

cause. Owing to this strike, Delaware, Lackawanna and Western,

Delaware and Hudson, New York, Susquehanna and Western, and

Pennsylvania Coal Company were able to increase their business greatly,

and to secure a much higher average of prices for their coal thau they

have been able to do for years past. This result might not have been

attained had it not been for the extraordinary growth of the demand
for anthracite coal.

, As the manufacturing industries of the country

have not been over active this year, it is clear that the demand has

been for household use, and is only proportionate to the enormous

growth of the country and (he steady cheapening of the cost of trans-

portation, especially upon the western and southern railroads. Whether
as good results will be secured in 1889 is an open question. Without
strikes the competition will be greater, and it is quite probable that

the openness of this winter will so greatly reduce the consumption of

coal as to leave the markets crowded until next summer, reducing both

the demand for and the prices of coal. However, this will have but a

temporary influence, and it should not disturb the investor, for it is clear

that the demand for anthracite coal is rapidly approaching the point

where the companies will hud difficulty in supplying it and at the same
time keep within the lines of wisdom and economy. When this point

is reached the natural tendency of the leading anthracite coal stocks

will be to disappear from the field of active speculation and find their

way to the strong boxes of investors. Of course the speculative man-

agers will delay that day as much as possible."



COAL. J 75

The production of anthracite coal is controlled by an arrangement
entered into between the large producing and transportation companies,

by which it is sought to protect the interests of the producers and
shippers, mutually to restrict the product of the mines to the demands
of the market, and at the same time to obtaiu a fair and reasonable

price for the product, which insures fair wages to the mining labor and
a fair profit to operators and shippers. The details of the anthracite

coal trade of Pennsylvania are referred to under the report of the Penn-

sylvania coal statistics.

The product of the seven prominent bituminous mining districts

which send coal to the Atlantic sea-board is controlled by the Sea-

Board Association. The allotment of the percentage of product of

each district was agreed upon for 1889 in the early part of March. The
output of the year, it is estimated, amounted to 5,500,000 tons.

The governing board is composed of nine members appointed by the

operators in the different districts. The Clearfield and Cumberland
districts each appoint two members and the other districts one each.

Mr. Galloway C. Morris, of Philadelphia, has been elected chief officer

or commissioner.

While there was this formal agreement between the eastern shippers

of bituminous coal as to the selling prices, yet during the latter part of

1888 there was a lively canvass going on throughout the eastern sea-

board States for bituminous coal contracts, and it is reported that a large

number of new contracts were secured by Clearfield, Cumberland, and
West Virginia operators, but it seems more than j)robable that none of

them were placed without some concession in price fiom pool figures of

1888. The difficulties in the way of maintaining prices in the coal trade

throughout the year are many. A correspondent who has been largely

interested in the coal market for twenty-five years, in referring to some
of these difficulties at the opening of the year, says : " Last year at the

close of navigation in December, and continuing through the winter,

1 could have bought at lower prices than in April. The opening prices

were such that the companies found it difficult to advance; had it not

been for the recollectiou of the scarcity and high prices during the

strike and blizzard of the season of 1887 and 1888 that had just closed,

prices would no doubt not have held through the summer of 1888. The
season just closing will leave the dealers and consumers with a different

experience."

The situation of the coal trade in the Mississippi valley and gener-

ally throughout the West is more complex than on the Atlantic

sea-board. Special reference is made in the report on the bituminous

region of Pennsylvania to the output of the Pittsburgh mines as in-

fluencing the western coal trade. West of Pennsylvania the most im-

portant coal-mining districts influencing the coal trade are in Illinois.

In 1887 the Indiana, Pennsylvania, Ohio, aud West Virginia bituminous
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coals made large inroads into the soft-coal trade of Chicago and the

Northwest, which the Illinois operators regard as belonging to them.

During 1888 the Illinois operators determined to regain their position

by means of extremely low prices to the trade and a reduction in wages,

and this was in a large measure accomplished, the result being that the

production of the Illinois mines during 1888 increased at a greater rate

than the production of the Ohio mines, which enters the same territory

and occasioned a falling off in the product of the mines of Indiana.

The effect of the action of the Illinois operators upon the production of

the Pennsylvania and West Virginia mines was not noticeable. The

condition of the coal trade of the Northwest during the past year is

fully exhibited by the reports of the Chicago Board of Trade and Coal

Exchange, printed elsewhere. 1

The distribution of coal from Duluth harbor, Superior and Saint Louis;

bays in the Northwest is rapidly increasing. The editor of the Pioneer

Press, in referring to the growth of Duluth's coal trade, says :

" More coal is now unloaded in Duluth harbor, Superior and Saint

Louis bays than in any other port, if not in any other two ports, on the

chain of great lakes. The great development of Duluth's coal trade

is due to the great growth of the Northwest and the requirements of

its people, railroads, and manufactures, and also to the increase of

transportation facilities to the interior and the advantage of cheaper

coal rates by lake than Lake Michigan ports enjoy. The first reason

would not account for the large increase of this year's trade, which has

been much greater than the growth of the Northwest country tributary

to the head of the lake. This fact shows that Duluth is now supply-

ing coal to considerable territory formerly dependent wholly on Cbi-

cago and Milwaukee or the Iowa coal fields. Her present territory for

coal sales includes all of Minnesota and nearly all of Dakota, Montana

as far as Livingston, and parts of Wisconsin, Iowa, and Nebraska.

If there were fair rail rates for coal from Duluth to interior points, as

compared with other ports, there is no question but that her coal busi-

ness would be largely increased over its present size and at a much more>,

rapid rate, until all the coal required in the Northwest west of central

Wisconsin would come from the head of Lake Superior. As it is now
the coal rates from Duluth to Fargo and other common points are as

high as the rates from Milwaukee or Chicago. In other words, it costs

as much to ship a car load from Duluth docks (285 miles) as from Chi-

cago docks (700 miles). At times the cost of freight from Duluth is

more than from Chicago. This is a discrimination which is too unfair

to last. Though rail rates on coal are higher from Duluth than Lake
Michigan ports, it is the reverse so far as lake freights are concerned.

The past season's coal freights from Lake Erie points to Duluth ranged

from 50 to 85 cents, with the average less thau 70 cents, or from 25 to

40 cents less than the rates at the same tioiQ to Chicago, Milwaukee,,

and Green Bay."
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In reference to the coal trade of the Southern States and the area

between the Rocky mountains and the Mississippi valley little can be

said other than that the consumption of coal is rapidly increasing, de-

pendent upon the industrial development of the districts. More favor-

able prices are generally secured, due to the increased competition and
increased shipping facilities.

Along the Pacific slope for the past two years the price of house coal

has ruled high, the highest price being reached in 1888, when at a number
of points Wellington coal sold at $10 per ton to the trade. This high

price of a favorite coal caused consumers to take other and less expen-

sive kinds ; naturally the increased consumption of other coals caused

the prices to be advauced. The high prices invited the importation by
rail of house coal from Rocky mountain mines to San Francisco and to

interior central cities, and of coals from New Mexico into the southern

part of California. In addition it stimulated the output of older mines

along the coast and the opening up of several new collieries. Although
the product of the new California mines played no important role in the

general coal trade of the Pacific slope, still California produced 1)5,000

tons of coal during 1888, against 50,000 tons during the previous year.

On December 1, 1888, the price of Wellington coal was unexpectedly

dropped to $12 a ton, compelling a corresponding reduction in prices

by other companies mining coal on the coast, which was followed by a

further drop in price in this mouth by the latter companies. This last

decline shut off the importations of Rocky Mountain coals, owing to the

latter costing $10 a ton delivered. The mild character of the winter

and the use of more gas and oil stoves have had quite a decided effect

on the consumption of house coal, which is much less compared with

the same time in 1887, and this, too, in the face of a larger population.

The consumption of steam coal on the Pacific slope has increased to

large proportions, and to this, no doubt, is due the ease with which coal

values were maintained in 1887 and 1888. The increase in the number
of steam vessels, locomotives, and manufactories has been fully 50 per

cent, during the past two years, creating a corresponding consumption

of steam coals. Another important reason why, during 1888, the price

of steam coals has been the moreeasilv maintained was a three months'

strike of miners in the Australian collieries.

The condition of the coal market can be appreciated by a statement

of the ruling prices received for coal at the opening of 1889 at the prin-

cipal coal markets of the United States and the general movement of

coal between the prominent coal-producing districts and these principal

markets. The following market reports have been compiled for this

report from facts contributed by Mr. H. A. Bischoff, editor of the Black

Diamond, from the reports of boards of trade in the prominent com-

mercial centers, and from a limited number of facts taken from the

market reports of the Coal Trade Journal:

3077 MIN 12
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Boston. Massachusetts.—Boston proper and the surrounding cities of

Brookline, Cambridge, Somerville, and Maiden are estimated to have

G00,000 inhabitants ; these people probably use 900,000 tons of coal in

the year besides the factory consumption. The receipts of coal at the

port of Boston have been as follows ; the amount given includes coal

not only for local use, but for the supply of points upon various lines of

railway enteriug Boston

:

Coal receipts at Boston.

Years.
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Prices of anthracite coal in New York City at the beginning of 188'J.
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The Lehigh and Wilkes Barro Company:
Honey-Brook Lehigh
Wilkes Barre
Plymouth red ash

Philadelphia and Beading Coal and Iron
Company prices at Elizabethport

:

Hard white ash
Free-burning white ash
Lyken's Valley
Lehigh (free on board at the loading

ports)
Free-burning coal (free on board)

Lump.

$5.00

4.50

4.10

Broken.

$4. 50
3. 95
4.15

4.15
3.95
5.00

10

95

Egg.

U. 50
4.30
4.40

4.40
4.30
5.50

4.10
4.30

Stove.

$4. 05
4. 65
4.00

4. 05
4. 05
5.50

4.40
4.65

( !hestnut.

$ I. 65
4.65
4. B0

4.55
4. 55
5.25

4.30
4.65

Retail exchange prices.

White ash stove and nut, delivered.

.

White ash egg and furnace, delivered
Bed ash stove and nut, delivered
Bed ash egg and furnace, delivered ..

Peddlers (any kind of coal), at yard..
Grocers and coal sellers, delivered...

Pel
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Anthracite.

Grate
Egg
Stove
Chestnut
No. 4

Rochester
wholesale.

Per ton.

$4.70
4.70
4.95
4.95

Oswego
retail.

Per ton.

$5. 15

5.15
5.40
5.40

Syracuse
retail.

Per ton.

$4. 65
4. 65
4.90
4.90
5.40

During 1888 there were shipped at Fair Haven 155,000 tons of an-

thracite, and at Sodus Point, both anthracite and bituminous, 81,291

tons.

Philadelphia, Pennsylvania.—The prices of anthracite at the mines

in the Schuylkill region for line trade delivery at the opening of 1889

were as follows

:

Anthracite coal prices.
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Director Wagner, on December 27, 1888, awarded contracts for sup-

plying the city with gas coal dining the year 18S9. The following were

the successful bidders. The prices paid for 1888 were $3.79, $3.83, and

$3.84.

Contracts for supplying gas coal to Philadelphia in 1889.

Manor Gas Coal Company
Prim Gas Coal Company
Westmoreland Coal Company
Newburgh Orrel Coal and Coke Company.
James Boyce
Despard Coal Company
J. &. W. Woou '

Chesapeake and Ohio

Tons.
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increase of 623,047 tons in the coal tonnage of the company compared

with previous years.

The Baltimore and Ohio and Northern Central railroads carried the

following to Locust Point :

Coal receipts at Baltimore.

Years.
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Coal shipments by Ohio river for the }>ast six years.

183

Years.
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The monthly shipments for the year 1888, and the daily averages

compiled from the files of the Courier, were as follows:

Coal shipments from Pittsburgh in 1888, by months.

Months.
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On November 19, the river operators decided to close down Ihe Mo-
nongahela mines for an indefinite period, beginning' December 1.

Buffalo, Neic York.—The quotations ruling at Buffalo at the begin

ning of 1889 were as follows

:

Prices for anthracite coal at Buffalo, New York.

Sizes.
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ation. Boring for gas has been commenced at the poorhonse, and if the

venture i^roves satisfactory 2,000 tons of coal will be replaced. Natu-

ral gas has been successfully used at the city water works at a cost 10

per cent, less than that of bituminous coal. The following is the full

text of the report made by Mr. T. Guilford Smith, the chairman of the

coal committee of the Buffalo Merchants' Exchange, at the annual

meeting held January 9, 1889:

" The coal committee reports very largely increased shipments of coal

to Buffalo for re-shipment there by lake and rail. Lake shipments were

as follows : 2,546,905 short tons, including 2,071 cargoes, distributed to

li fry-five ports, an increase of about 600,000 tons over last year. The
rail figures, when all in, will no doubt show a considerable increase.

To move this large amount of increased traffic by lake increased facili-

ties have become necessary. The Lehigh Valley interests have largely

increased their shipping wharves at Tifft Farm during the past season.

The New York, Lake Erie and Western Railroad has also increased its

dock facilities and pocket-carrying capacity. At the present time the

Delaware, Lackawanna and Western is also increasing its docks at the

foot of Erie street, and will be able to ship more coal during the season

of 1889 than ever should it be desired.

" During 1888 the Central Dock and Terminal Company was organ-

ized, and has acquired property for the shipment of Beading coal, and

during 1889 its docks and pockets will no doubt be constructed and add

largely to the shipping facilities of this port. In addition to the facili-

ties already mentioned for the increased tonnage by lake very consider

able contracts have been entered into by the New York, Lake Erie and

Western Railroad for the storage of coal here during the winter and

its trans-shipment into line cars. This coal trestle will be ready for use

on the opening of spring trade. The New York Central and Hudson
River Railroad has also appropriated very considerable land and put

in tracks for the storage of large contracts of anthracite coal during

the winter, which can be utilized in the same way. The consumption

of coal in Buffalo does not seem to have been as largely affected by
natural gas as was expected, probably owing to the lack of supply on

the part of the Natural Gas Company and partly owing to the stringent

measures which it has seen fit to adopt in reference to supplying its

customers since the disastrous fire of last spring, which nearly con-

sumed Saint Paul's church. There are no statistics, so far as known, of

the arrivals of coke in Buffalo as separated from anthracite and bitumi-

nous coal, but the amount used here and in the vicinity and which,

passes through Buffalo is constantly on the increase. The leasing of

the Niagara River Iron Company's blast-furnace will no doubt increase

this consumption greatly, and it would seem desirable to have, if possi-

ble, separate statistics on this fuel."

The following table exhibits the shipments of anthracite by lake from

Buffalo for the past six years.
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Lake shipments of anthracite from Buffalo.

187

Years.
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The clearances of coal from Buffalo during 1888, as stated by the

Courier, were 2,556,270 tons, against 1,902,580 for 1887.

Erie, Pennsylvania.—The shipments of coal from the city of Erie,

Pennsylvania, during the past six years are reported as follows

:

Coal shipments from Erie, Pennsylvania.

Tears.
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Coal and coke receipts and shipments at Cleveland, Ohio, for the past three years.
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The following were the receipts and shipments for the month of Jan-

nary, 1889, reported by some of the railroads: (The Ohio Central and

Cincinnati, and the Jackson and Mackinaw did not report.)

Receipts and shipments by some railroads at Toledo, Ohio.

Railroads.

Columbus, Hocking Valley and Toledo
Wheeling and Lake Erie
Pennsylvania Company
Lake Shore and Michigan Southern
Toledo, Aim Arbor and Northern Michigan
Cincinnati, Hamilton and Dayton
Wabash, Saint Louis and Pacific

Michigan Central
Toledo, Saint Louis and Kansas City

Total

Receipts.

Tuns.
04, 900
54, 200
25, 000

4,918
96

3, 0.34

907
473
105

154, 833

Shipments.

Tons.

1, 900
310

18, 730
255

3,245

380

24, 820

Mr. D. B. Smith has compiled the followiug table showing the re-

ceipts of coal at Toledo, in short tons, during 1886, 1887, and 1888:

Receipts of coal at Toledo, Ohio, for three years.

Received by-

Wabash railway
Lake Shore and Michigan Southern railroad

Cincinnati, Hamilton and Dayton railroad

Pennsylvania Company's railroad

Michigan Central railroad

Columbus, Hocking Valley and Toledo railway...

Toledo, Ann Arbor and North Michigan railway

.

Toledo, Saint Louis and Kansas City railroad.. ...

Toledo and Ohio Central railway
Lake, boats
Wheeling and Lake Erie railway
Toledo, Columbus and Southern railway
Cincinnati, Jackson and Mackinaw railroad

Total

.

1880.

Tons.
12, 598

165, 382
8, 198

201,427
9, 594

1, 039, 200
1,910

3, 828

404, 684

87, 120

391,086
15, 832

2, 340, 859

1887.

Tons.
9,634

206, 09!)

11,741
330, 020

13, 864

955, 620
552

5M), 000
117,921
454,813

5,446

2,695,710

1888.

Tons.
10, 375

101,064
37, 831

339, 750
16, 504

1,358,025
24, 700
1,359

037, 000

140, 963

755, 155

1,014
45

3,423,785

Detroit, Michigan.—The following rates are given

Prices of coal at Detroit, Michigan.
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maud beiDg quite uniform. The receipts of coal at this port for the

month of December and for the year 188S were as follows :

Receipts of coal at Detroit, Michigan, in 1888.

Via-

Gi and Trunk
Lake Shore
Michigan Central, cast

Michigan ( Vnl ral, south
Wabash Western .

Di'lroit, Grand Haven
ami Milwaukee

Total

By rail.
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The following statement shows for each year the receipts and con-

sumption of anthracite coal at, and shipments from, Chicago since 1884:

Anthracite coal receipts and consumption at Chicago, Illinois, from 1884 to 1888.
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Mr. H. A. Bischoff, in speaking of the coal trade at the opening of

1889, says: "The tonnage to the consuming Northwest lias increased

in 1888 to an extent not anticipated by even the must sanguine of op-

erators, and it has but shown what will be demanded in the future.

This held is referred to most especially here, because it is practically a

new one, and so much added to an area where the consumption was

already great and increasing rapidly. The fuel problem all over the

country has assumed new magnitude of late, while iu certain large dis-

tricts recently settled it is just developing itself. With abundant de-

mands, business in certain staples remains profitable even in hard times.

With new markets clamoring for supplies, 1881) promises well for the

coal trade in almost any contingency. There are other reasons than the

existence of abundant markets which promise well to the coal industry.

The transportation problem, still a most perplexing one, is receiving

close attention, and there is reason to believe will be less vexatious

than iu the past."

Milwaukee, Wisconsin.—Following are the current quotations :

Prices of coal free on board curs at Milwaukee, Wisconsin, at the elose of 1888.

Kind or grade.
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Coal receipts at Milwaukee in 1888—Continued.

Milwaukee Gas Light Company..
lvrau.se & Co., Milwaukee
Milwaukee Ferry Boat Company.
Leopold «fe Austrian
Plankington Packing House
Kerns' mill ...

Sandersons' mill
Daisy mill
Blatz Brewing Company
Nchlitz Brewing Company
North Chicago Rolling Mill Co..

.

Summary:
Anthracite

.

Bituminous

Total.

Anthra-
cite.

Short ton*.

1,940

731, 152

Bitumi-
nous.

Short tons.

32, 345
2,196
2. 581
2,196
5,014
3, 137

3, 935
1.076
6, 265

9, 098
9, 993

238, 405

Totals.

Short tuns.

34, 28ft

2,196
2,581
2, 196

5, 014

3, 137

3, 935
1,076
6,265
9, 098

9, 993

969, 557

731,152
238, 405

969, 557

111 addition to the receipts noted above there were received at Mil-

waukee during the year 152,686 tons, whose distribution to individual

consumers has not been reported, making the total receipts 1,122,243

tons.

The following tables have been compiled and reported to the Survey
by Mr. William J. Langson, secretary of the Chamber of Commerce:

Receipts of coal at Milwaukee for four years
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Receipts of eoal at Milwaukee by lake and rail annually for tive.tily -8< »•< *> uatr->, (> om
1802 £u 1888, inelnsivv.

Years.
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Coal receipts at Duluth, Minnesota.

Years.
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Cincinnati, Ohio.—Overproduction, natural gas, petroleum, and mild

weather Lave all operated against the Ohio coal trade during the winter

of 1888 and 1889. The producers and wholesalers all suffered from

these influences. The rains at the opening of 1889 made " coal boat

water" again, and the run that came down from Pittsburgh about ex-

hausted all the loaded coal there. At the end of the year prices were

5A cents for fourth pool and 6£ cents for second pool.

Prices of coal at Cincinnati, Ohio, at the close of 1888.

Anthracite coal.
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used by the railroads. The receipts of coke are partly estimated on

account of incomplete returns

:

.

Consumption of coal in the vicinity of Louisville, Kentucky, for four years.

Pittsburgh by river
Ohio Kivcr and Kanawha

Total coal by river..

Bituminous by rail

Anthracite
Coke

Aggregate

1885.

Tons.
539, 028

80, 318

625, 976
305, 960

9, 300
40, 306

981,542

1886.

Tons.
575, 000

90, 000

CO.",, 000

200, 671

4, 341
50, 000

920, 012

1887.

Tons.
646, 000
72, 800

718, 800
232, 107

4, 241

49,688

1888.

Tons.
750, 000
95, 000

H45, 000
341,427
13,377
65, 000

1,004, 836 1,264,804

rrioes of coal at Saint Louis, Missouri, at the close of 1888.

BITUMINOUS.

Trenton
Du Quoin
Brookside
Saint Barnard
Mount Olive
Troy
Gillespie
Collinaville, Illinois

.

Dutch Hollow
Staunton
Nut coal
Bij; Muddy

Free on
board Easl

Saint
Louis.

P< r ton.

$1.75
1.50
1.50
1.37.1

1. 375
i. :m
1.25
1. 25
1 . 25
1.25
1. 00
1.75

Free on
board Saint

Louis.

Per ton.

$2. 05
1.80
1.80
1. 67J
i. <m
1.K7J
1.55
1. 55
1.55
1. 55
1.30
2. 05

Delivered.
Domestic
consump-

tion.

/><•/ ton.

$2. 87i
•I. 62.

J

2. 62j
2. 50
2. 50
2. 50
2. 37:V

2. 37.',

2. 37 >

2. 37/

2. VI}.

i. 874

ANTHRACITE.
Per ton.

. ^rate and egg, 2A tons and over, delivered $8. 50

Stove and nut, 2A tons and over, delivered 8. 75

At the opening of 1889, the market at Saint Louis was very much
depressed, owing to the unusually mild season. This is apparent in

the statement of receipts given below. The falling off hi bituminous

coal for December, as compared with 1887, was 20,000 tons, and the

total decrease for the months of November and December was quite

00,000 tons, representing a loss, in these two months alone, of 2.', per

cent, of the entire year's business. Nor is this condition changed with

the new year, for, as compared with the first ten Jays of January, 1888,

the receipts have fallen off 10,000 tons. The anthracite trade was
worse than the bituminous. With a good supply in sheds and the mild

season, the receipts almost ceased at the close of 1888. The shortage

in receipts was 7,600 tons for December, and 2,500 tons for the tirst

ten days in the following month. The coke trade shared the same de-

pressing influence felt in the other lines. The shortage of 7,100 tons

for December, and of 40,800 tons for the year, is indicative of the de-
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pression in this trade. The figures for the last three years are ap-

pended.

Receipts of coal at Saint Louis, Missouri, in 188G. 1887, and 1888.

BITUMINOUS COAL.

Deceinbor.
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Receipts and shipments of coal at Kansas City in 1888 from twenty-one railroads.

January

.

February
March ..

A pril

May
.In no .

July

Receipts

Tons.
116,195
86, 930

79, 865

50, 908
55, 980

62, 264

57, 250

Ship-
ments.

Tons.
26, 726
13, 816
15, 111

11, 778
8, 967

7, 823
12,017

August.
September.
October
November

.

December .

Total

Receipts,

Tons.
111,853
83,742
95, 678
64, 390
66, 230

931, 235

Ship-
ments.

Tons.
14,945
13,395
14, 582
16,815
17, 892

174,197

Tons.
Received by water 4, 500

Total receipts by rail and water 935, 735

The receipts and shipments for the last four years have been as fol-

lows :

Coal receipts and shipments at Kansas City for four years.
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Mobile, Alabama.—The demand for Alabama coal was good in this

section, as well as in other parts of the South, but there has been no
material change in the local trade, which is divided among many deal-

ers. New mines have been opened and the ou tput of many of the old

mines has been increased, but as this was done mainly with a view of

supplying the new iron furnaces, manufactories, and railroads in the

interior, and as no mines were opened especially for the tide-water busi-

ness, the local trade has had to depend on the surplus on hand at the

mines. There has been no material reduction in freights, and coal has
ruled higher rather than the contrary. During the past year there was
no improvement in the export trade, and no business in that line worth
speaking of was done, owing to the fact that Alabama coal delivered

in Mobile costs much more than bituminous coal is sold for in eastern

ports. Mobile has much to hope for in the plans of the Tuscaloosa and
Selma land companies, who propose building their own coal roads to

the coal fields and bringing coal to the river to be floated to Mobile.

Should these plans be carried out, Mobile would at once become a coal

shipping port of importance. Prices were higher than last year and
fluctuated a little, but th e highest prices were during the winter months,
when anthracite advanced from $8.50 early in the season to $12 in Feb-
ruary, but declined when the warm weather commenced. Alabama
steam coal, free on board, ranged from $3.25 to $3.75 per ton, but sold

at $3.25 at the end of 1888. The range of prices lor retail lots was as fol-

lows : Alabama, $4.50 to $7.50, and anthracite $7 to $12 per ton. Be-

low will be found the receipts at Mobile for the past six years, ending
September 1, 1888.

Receipts of coal at Mobile, Alabama.

Kinds.
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The coal sent to planters below the city is included in the consump-

tion. The returns for 1886 and following are for calendar years ; the

preceding year ends on November 30. The Pittsburgh coal shippers

have now an organization at New Orleans for handling their coal,

known as the Pittsburgh and Southern Coal Company. A new rule

for gauging the coal went into effect last year. A barrel of coal has

been for many years rated at 180 pounds, as wheat is rated at 60 pounds

to the bushel. In measuring coal in boats it has been customary at

Pittsburgh to allow 4 cubic feet to the barrel, timbers of boat included

;

at Louisville the measurement has lately been 4 cubic feet net to the

barrel—that is, not including timbers of boat. A coal boat fully

loaded will contain 10,000 barrels, and heretofore a barrel of coal was

2| bushels, but under the new measurement a barrel of coal will con-

sist of 2-^- bushels, making a difference of about 130 barrels to the

boat load. In the latter part of August a great storm at New Orleans

sank about 3,500,000 bushels of coal. The effect of this loss was seen

in an advance in prices early in September, but as that month and also

tiie succeeding one brought high water, the increasing stock brought

prices down. Prices ranged at 26 to 28 cents per barrel until Septem-

ber; then 35 to 40 cents for September and October, while in November

and December the price was 27 to 29 cents per barrel.

California.—The following table exhibits the various sources from

which California has received its coal during L888, and the tons im-

ported from each locality

:

Imports of coal at San Francisco.

British Columbia (Wellington, Nanaimo, and East Wellington)
Australian
English and Welsh
Scotch
Eastern (Cumberland and anthracite)
Franklin, Green river, and Cedar river
Carbon Hill and South Prairie
Mount Diablo and Coos Bay
Japan

Total.

1888.

Tons.
304,916
272, 336

107, 387
10,510
30, 120

322, 711

241,4:17

81, 194

15,852

1,386,463

The arrivals at San Pedro and San Diego are not included in the

above imports ; the arrivals at San Diego this year were 101,368 tons;

in 1887, 68,006 tons; in 1886, 20,986 tons.

In the receipts from British Columbia (Vancouver) are included 1,2(V

tons of anthracite mined in the Canadian Rocky mountains.

Foreign coal delivered dining the year 1888 at San Pedro and San Diego, California'
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In speaking of the California coal trade for 1888, Mr. I. W. Harrison

says:

" It was an exceptional fact to chronicle in 1887 that coal had fluct-

uated during- the year fully $3 per ton ; how much more singular that

during the year 1888 it had advanced $3 per ton above the highest

price of 1887—that is to say, the difference between minimum and maxi-

mum values on foreign coals in 1887-'88 reached $6 per ton. It is safe

to predict that this will never be repeated. The principal causes of such

marked fluctuations can be readily accounted for ; early in the year

outward grain freights were extremely low ; hence coal carriers received

very high rates to come to this port; then, again, the coast collieries

were taxed to their utmost capacity to meet the demand, which so

closely assimilated to their supplies, that extreme prices were strongly

sustained. To add to this, labor troubles were threatened in Australia

in June last, which finally culminated in August in a general strike in

Newcastle, which again forced up values, and for a time it became a

matter of serious comment whether, in the absence of Australian sup-

plies, some of our manufactories would not be forced to close tempo-

rarily.

"A steam ship running from San Francisco to Australia requires from

1,500 to 2,000 tons of coal for fuel on its trip. This is about the usual

cargo of steam colliers entering the Columbia, the largest on record

being some 2,400 tons."

Total receipts of coal at San Francisco during the past six years.

Years.
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Highest and lowest prices for Australian Wallsend, or Greta coal at San Francisco for the

})ast four years.

Highest
LoWOHt .

1885.

$0. 75
5.50

188G.

$0. 45
5. 50

1887.

$8. 75
fi.00

1888.

$12. 00
8.90

The following table of prices will show the monthly fluctuations of

three foreign coals for u spot" cargoes. The average price is given for

each month, reported by Mr. I. W. Harrison :

Cargo prices offoreign coal at San Francisco in 1888.

Months.
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action between individual employers and their employes, but more gen-

erally by co-operative action between all the operators and employes in

districts where the mining is generally carried on under the same con-

ditions. Frequently, however, the wages are the subject of demand by
the employ6 upon the employer, and when these demands are not ac-

ceded to by the latter the refusal is often made the object of a strike

by tho former, resulting iu all active mining operations being stopped

for longer or shorter periods, entailing great pecuniary loss both to the

operator and laborer. The inevitable result of such a strike is, that

while the operator loses much money during those periods when there

are legitimate demands for his coal, yet the actual personal suffering

is at all times infinitely greater to the miner and liis family, whose dis-

tress for the want of proper food and clothing, and even at times shelter

from the weather, is frequently extreme.

A strike among miuers ofteu takes place, and is very foolishly insti-

gated by the miner himself, at periods of temporary depression in the

coal trade; and in these instances the opportunity afforded the opera-

tor of closing his mine is eagerly embraced as a means of preventing

possible loss to him in the couduct of his business. A lack of proper

understanding between the employer and his men and failure to co-

operate in tho mutual interests of each have led to the organization, in

almost every district of local miners' labor unions or more wide-spread

amalgamated associations which have endeavored to establish an ab-

solute fixed price for all labor interested in mining without a due re-

gard to the welfare of the operator. This has forced the operators to

pool their interests, as a couuter action, so that to-day iu all the promi-

nent mining districts of the country the determination of a scale of

mining wages is a matter of very delicate adjustment between the indi-

vidual and corporate operators and the labor employed iu and about

their mines. The scale of wages which was in force during 1888 varied

considerablv in the different States .and Territories, and iu most cases

was dependent upon many conditions purely local to each mining district.

It is not proposed here to review the action of conventions which

were held during the year by either the coal operators or the mining

laborers, or to refer to the practical results brought about by confer-

ences between the employers and employes, but merely to give the

number of laborers employed in each State and Territory, the tons of

coal they produced, the price which the coal commanded at the mouth
of the mines, and the average wages paid the miners. These facts are

exhibited in the lollowiug table :
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Product, value per ton, laborers, and wages at coal mines of United Slates during 1888.

Status ami Territories.

Pennsylvania :

Anthracite.

Bituminous

.

Illinois

Ohio

West Virginia.

Iow.i.

Missouri
Maryland
Iudiana

Alabama .

Kentucky.

Colorado. -

Tennessee
Kansas . .

.

Wyoming -.

Washington
Virginia ...

Indian Territory
New .Mexico

Arkai
Utah.

( reorgta ...

California.

Michigan

Oregon ..

Montana
Dakota
Rhode Island

Nebraska
Idaho

Total, exclusive of
oolliery consump-
tion.

Colliery consumption :

Pennsylvaniaanthra-
cite.'

Bituminous in all

States aud Territo-
ries.

Grand total

Short tons
produced.

43, 922, 897

33, 79G, 727

14, 655, 188

10,910,946

5, 498, sou

4, 952, 4 10

3, 909, 967
3,479, 170

3, 140,979

2, 900, 000

2, 570, 000

2, 185, 477

1,967,297
1,850,000

1,481,540
1,215,750
1, 073, 000

761,986
C26, 605

270,871

258, 961

180, ooo

95, 000

90, 000

81,407

75, 000
41,467
34.000
4,000

1, 500
400

142, 037, 735

2, 690, 667

3, 925, 000

148, 659, 402

Aver
ago val-

ue per
ton at
mines.

$1.95

.95

1.12

.93

1.10

1 . 30

1.50
.95

I. 10

1.15

1 . 20

2. 23

1.10
1.50

3. 25
3. 00
1.00

1 . 95
3.25

1. 50
2. 10

1.50
4. 00

2. 05

1.00

3. oo ;

3. 75
1. 75
2. 75

2. 25
4. 50

Inside
and out-
side la-

bor em-
ployed.

101, 000

G2, 000

29,410

27, 000

9, 700

9,600

8, soo

5, 950

7, 403

0, 900

6,343

5,575

4,800
3, 600

2, 459
3,000
2,400

1,700
1, 500

650
500

500

(rt)l,070

(6)

301, 860

Wages paid lor mining, note.d in cents.

85 per car of 2 gross tons subject to adjust-
ment on sliding basis of price of coal.

Pennsylvania Railroad mines, 69 net ton
;

Clearfield, 45 net ton; Allegheny Mount-
ain, 40 net ton; Connellsvil.le, 89 net
ton; Meyersdalo, 40 net ton ; Mononga-
hela, 3 bushels 76 pounds; Keynoldsville,
65 net ton.

Mount Olive, 50 net ton; Peoria. 70 net ion;
Spring Valley, 70 net ton; Wilmington,
80 net ton.

Hocking Valley, 60 net toil; generally, 45
to 65 net ton.

Fairmont and Baltimore and ( >luo Railroad
mines, 35 gross ton; Kanawha River; '.".

to 3 bushels 80 pounds; Elk Garden, 50
gross ton.

Angus, 75 gross ton ; Flagler, 65 to 75 gross
ton; Fort Dodge. 4 bushels; Ottumwa, 75
gross Ion ; What Cheer, 75 gross ten.

50 to (io net ton.
50 gross ton.

Block eoal, 72! net toll ; bituminous, 57 net
ton.

Generally 40 io 65 net ton
; Montevallo, 100

net ton, 2-foot lied.

Eastern mines, 75 net ton; western mines,
62.V net ton.

Bowlder, 82^ net ton; Created Butte bitu-
minous, 75 gross ton; Baldwin, 100 net
ton.

50 to 65 net ton.
Average, 5$ bushels 80 pounds; Leaven-
worth, 4 bushels 80 pounds.

Lump coal, 60 net toil and 40 slack coal.
350 per day by measure and contract.
Pocahontas, 40 net ton; eastern mines, 50
to75 net tou, subject to local arrangement,

80 net ton.

Average per day, 250 to 400, paid on ton
basis.

80 to 125 net ton ; average, 87 net ton.
Varies from 80 net ton to about 300 for min-

ers io 200 for laborers per (lay.

Convict miners, contracted.
(Adjusted on basis of about 250 daily earn-

ings.

Varies greatly ; ranges from 45 to 130 not
ton; T. and P. C. (Jo., 125 net ton.

125 to 250 per day basis ; Bennett S. P.

75 net ton.
, Coos Hay, 100 net ton

Based on daily earnings,
Based on daily earnings,
Varies greatly; average earnings about 190

net ton. t

Unknown.
Prospecting labor exclusively.

I Same wages paid In each coal field for inin

< ing colliery-consumed coal as for mining
t commercial coal.

.Co.

300 to 450.
250 net, ton.

a Estimated, J> Colliery-consumed coal mined by labor included above.
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Mr. Kochtitzky, commissioner of labor statistics of Missouri, esti-

mates that the average value of coal at mines was $2.21 per toil, but
from the best statistics which can be secured it is not thought to have
exceeded $1.50 per tou.

In the column headed "Inside and outside labor employed" is in-

cluded only the number of miners and laborers engaged in removing
the coal from the bed and placing it on railroad cars and wagons at
the mouth of the mine for shipment to market. The number of laborers
employed in the different districts for the removal of 10,000 tons of coal
within the space of one year varies greatly. In the first place, it de-
pends upon the number of days worked during the year. Most of the
coal mines throughout the United States during 1888 worked more than
two hundred aud fifty days, while a large number of them worked prac-
tically everyday except Sundays aud holidays, and the number of inside
and outside laborers employed embraces the average number employed
for these days during the year when the average daily tonnage of coal

was produced, this average being ascertained by dividing the total

yearly product by the number of days worked. In very few instances

were any mines worked for so short a time during the year that the
miners wereonly temporarily located in the vicinity of their mines, but as

a rule they were permanent residents during the year, so that the total

of 301,800 men employed about the coal mines of the United States may
be taken to represent the permanent population about the coal mines.
In the second place, the number of miners employed depends upon local

conditions peculiar to each mining district, such as the thickness of the
coal bed, the hardness or softness of the coal, and the existence or absence
of thin layers of slate or clay included within the body of the coal bed,

which necessarily retards the mining; whether the coal bed is com-
paratively horizontal or dips at various angles, rendering the geological

structure irregular and complex ; whether the bed is mined from self-

draining drifts and tunnels, or from the bottom of slopes and shafts,

from which the coal has to be hauled, and the mine water-pumped ; the
necessary preparation which a coal has to undergo after it is taken from
the mine and before it is in condition to ship to market; whether it has
to be washed as some of the Pennsylvania anthracites and Southern
bituminous coals are ; whether it has to be broken down into commercial
sizes, as is the case in all anthracites; the care which is necessary to

remove the slate and bony coal in the market product, and the neces-

sary handling of the coal between the mine mouth and the railroad

shipping car. Many other conditions might be named which directly

influence, but to a smaller degree, the number of laborers required for

the mining of a definite quantity of coal.

Taking 10,000 tons of coal mined per year as a unit of product, it is

found that the number of both inside and outside laborers employed
about the mines varies from 17 as a minimum in Maryland to L'G as a

maximum in California. Jn West Virginia it is 18 -, in the Pennsylvania
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bituminous region, 19 ; in Kausas and Indian Territory, 20 ; in Illinois,

20, and in tbe Pennsylvania anthracite region, 23. In all the other

(States and Territories in which coal is produced the number of men em-

ployed for the production of 10,000 tons of coal per annum varies from

22 to 25. The peculiarities already referred to in the character of the

coal bed influence not only the numbers of miners employed in mining

a unit of product, but the rate of wages paid, it being obviously just

that where one man can mine twice as much coal in one district as an-

other equally competent miner can mine in another district there should

be a marked discrimination in the amount of wages paid to each.

While it is of great interest to coal operators and to the mining labor to

be informed as to the rate of wages paid in different districts, yet unless

the local conditions peculiar to each district are fully understood no

just appreciation can be formed as to the absolute daily profit realized

by labor in each locality. In addition to the conditions which affect

this question already noted, it is important to bear in mind the differ-

ent purchasing value of a dollar in the different mining communities.

The following table shows the commercial coal produced by the prin-

cipal countries of the world, as compiled by Mr. James M. Swank.

English tons of 15,240 pounds are used in giving the statistics of Great

Britain and the United States, and metric tous of 2,201 pounds are

used for all the continental countries of Europe.

The world'$ product of coal.

Countries.
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the principal coal seams and ore deposits, the attention of the people of

Alabama was first called to the great mineral wealth of the State.

This led to the construction of the Alabama and Tennessee railroad,

which is now a section of the East Tennessee, Virginia and Georgia

railroad. In 1876, Mr. Gould discovered a coal bed in a forest some 6

miles from the present city of Birmingham. He entered 160 acres of

Government land around his discovery, mined the bed which he had
discovered, and sold the coal, which was hauled away in ox wagons.

Probably the first coke oven iu the State was erected by Gould himself.

The subsequent development of the Alabama coal field, first by the

Pratt Coal and Coke Company, in 1879, and later by other companies,

has been referred to in the reports for 1886 and 1887.

In 1870 no coal was mined in the State except such as was taken out

of country banks by farmers for local consumption. From reliable facts

obtained from old residents it is believed that in 1872 the total amount
of coal mined during the year did not exceed 10,000 tons. In 1873 the

product had increased to 40,000 tons ; iu 1876, to 100,000 tons ; in 1870,

to 200,000 tons ; in 1880, to 310,000 tons ; while in 1887 the total pro-

duction of the State had increased to 1,950,000 tons. Various claims

have been made by the different coal trade journals and local authori-

ties as to the product of coal during 1888, the greatest estimate stat-

ing the amount at 3,300,000 tons. During the early part of 1888 a
k

very careful canvass was made of the coal mined in the State by both

the United States and the State Geological Surveys, and from all

the facts which could be obtained, and from a liberal estimate as to

the amount of coal mined at country banks and from isolated mines of

which no report could be obtained, it was ascertained that the total

product for 1887 did not exceed at a maximum limit 1,950,000 tons,

although a product during that year of 3,000,000 tons was claimed by

different authorities.

During 1888 the attention of capitalists was attracted to the Alabama
coal fields to a greater extent than in any previous year, and greater

activity was manifested by old companies in extending their mines

and increasing their production, and in the organization of new com-

panies, some of which mined an extensive amount of coal during the

year, while ethers merely accomplished their organization, purchased

lands, and commenced the opening up of coal beds and the erection of

coal-mining plants. The negotiations for the acquirement of coal lauds

have been carried on with great secrecy. This fact, iu the absence of

definite laws providing for the collection of statistics, has prevented the

collection of complete returns from all the coal producers; but in many
cases returns were obtained which, by agreement, are held confidential,

aud are only used in the compilation of total statements either for definite

areas, or for the State. Most of these returns have been collected directly

by the United States Geological Survey, but valuable assistance has

been rendered by Professor Smith and Messrs. Philips and CJag-

3677 min 14
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horn, mining engineers of Birmingham, Alabama, who were appointed

special collectors by both United States and the State surveys. The
total product of the State, which has been determined in this way,

is 2,900,000 tons, the total spot value of which is estimated to be

$3,335,000 ; and it is confidently believed that the estimate of 3,300,000

tons is excessive. It is estimated, however, that during the coining

year the production of the Alabama coal mines will increase at a rate

never before attained.

The principal producing mines are confined to six counties, and the

percentage of the total product which was mined in each county

during 18S8 has been estimated as follows : Jefferson county, 72 per

cent.; Bibb county, 11 per cent. ; Walker county, 10 per cent.; Saint

Clair and Shelby counties each 2 per cent.; while less than half of 1

per cent, was produced in Tuscaloosa county, the remaining 2 to 3 per-

cent, being produced from adjoining counties. On account of the diffi-

culties which have already been referred to in collecting statistics of the

Alabama coal mines in detail for the year 1888, it has proved impracti-

cable to prepare a table showing the details of the production at all

mines. A general idea of the relative production by the principal com-

panies can be had from the detailed statistics for 1887 which are con-

tained in the following table:

Returns from individual coal mines in Alabama in 188/

Names of companies.
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Returns from individual coal mine.: in llabama in 1887— Continued.

Names of companies.
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List of coal mines in Alabama, with present daily output, etc.—Continued.

WARRIOR COAL FIELDS—Coatinued.

Names.

On Birmingham Mineral Railway—
Coutinued.

Birmingham Furnace and Manufact-
uring Company.

Alabama Counellsville Coal and Coke
Company.

On Alabama Great Southern Railway.

William Gould ...

Colonel Johnson

Location.

Self Creek spur of Hunts-
ville branch.

Connellsville

On Georgia Pacific Railway.

Corona coal and Coke Company.

.

Sloss Iron and Steel Company

Coaling

.

do .

Virginia and Alabama Coal Company,
Patton andCoal Valley mines.

On Kansas City, Memphis and Bir-
mingham Railway.

Hi use < !reek mines
Coal Creek mines
Price mines
Coal City Coal and Coke Company. ..

On Sheffield and Birmingham Rail-
way.

Near Jasper
Pratt mines
Vulcan in iocs
Black Diamond Mining Company .

Total for Warrior coal fields

Corona
Coalbureb, 1,000 ; Brook

sine, 350.

Patton

Horse creek
Elliot
Near Birmingham

do

Near North Birmingham

Daily
output.

Remarks.

80

100

10(1

1,350

800

400
500
50
100

100

4,000
50

200

10, 605

Building
ovens.
Do.

Mines new.
Do.

coke

In near future,

CAHABA COAL FIELDS.

On Louisville and Nashville. Railway.
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List of coal mines in Alabama, with present daily output, etc.—Continued.

RESUME.

Fields.

Warrior coal fields ,

Cahaba coal fields
( '<ioh:i coal fields
Not included in returns, scattering, say

Total

Daily
output.

Tons.
10,605
:s, 250

loo

14.255

This will cover the present output of the principal coal mines in

Alabama. The daily consumption will not full short of 17,000 tons.

The deficit, which is almost wholly in coke, is made up by shipments

from Pocahontas. There seems to be a disposition in Alabama to try

washing coal for the manufacture of a better grade of coke, and at least

one concern is now investigating the subject. For blast-furnace work

souk 1 Alabama cokes do well enough, but that there is room for improve-

ment even in this direction is not to be denied.

Change in the daily output of coal in Alabama since 1HS7.

Fio'.ls.
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ALASKA.

No reliable reports have been received as to any production of com-

mercial coal in Alaska during 1888 or previous years. Considerable

interest has, however, been manifested in the possibility of opening up

several coal beds known to exist in that Territory. Prospectors are

already in the field, searching for valuable coal beds and locating coal

mining claims, both under the impetus of individual gain, in either selling

the coal claims to capitalists, or mining the coal themselves for sale to

domestic consumers and to the Government and trading steamships.

In the report of 1885 special reference was made to a coal bed which

had been found at Killisnoo, on Admiralty island, but the poor charac-

ter of this coal, as determined from analyses by Dr. C. F. Chandler,

which showed the coal to contain 14 per cent, ash and about 1 per cent.

of sulphur, discouraged any work looking to the mining and sale of coal

from this bed.

During the season of 1880 and 1881, Mr. Ivan Petroff, special agent of

the Census Bureau, made explorations in Alaska, and in reference to

the occurrence of coal reported as follows

:

" Coal is found, chietly of a lignite composition, at a great many
points along the southern and western coasts of Alaska, and in the

adjacent islands. A bed was opened in the Arctic, above Cape Lisburn,

by Captain Hooper, of the Revenue Marine, who says that he mined it

easily and used it with great satisfaction in making steam for his vessel.

The oldest coal mine in the country is that on Cook's inlet, near its

mouth, at a place still called on the map Coal Harbor. The Russians

also took notice of coal at Unga, on the Shumaciu islands, and several

openings were made by them here and there in the Alexandria archipel-

ago. Following the Russians, our people discovered and attempted to

work one or two beds in the Sitkan archipelago, and several others

further west.

" The quality of all this coal, located and worked for a brief period, was

of so poor a character that in no case has it been pronounced fit lor use

on sea-going vessels, being so highly charged with sulphur and other

deleterious materials. The value, however, of Captain Hooper's bed, in

the Arctic, to opening enterprises of seal and whaling, and for the use

of the Revenue Marine itself, must be of very striking moment. These

experiments with Alaskan coal have been exceedingly thorough, par

ticularly at Unga, where the most laudable, persistent, and even des-

perate determination has been manifested by the owners of certiiin

ledges there to develop their holdings into mines of wealth. Steamers

in the Territory bring their own coal with them, or have it sent up by

tender from British Columbia to the Sound of California. The traders

at the different posts where timber is scarce or entirely wanting use it

now as their principal fuel, and it is the sole fuel on the seal islands."

Hou. A. P. Swineford, late governor of the Territory, writiug of coal,

in a communication referring to a trip taken to certain portions of the
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Alaskan Territory, states that at Coal Harbor there was no difficulty in

finding three distinct seams in a sandstone formation which dips to the

northwest at an inclination of from 3 to 5 degrees from the horizontal.

The exposures are in the face of a perpendicular bluff, and can be seen

at a distance of 2 miles. The exposures made by the waves against the

bluff are above high water at one point, but the dip carries the seams

under the surface of the bay a short distance to the north, the principal

one being visible for a considerable space under the water. The seams

are separated apparently by fire clay. The lowest is at least S feet thick,

the next 4 to 5 feet, and the upper not more than 3 feet. It seems to be

cannel coal of good quality and the field of great extent. Some 200 or 300

pounds were taken on the vessel and burned satisfactorily in the cabin

grate, sufficient heat being developed for welding purposes. It gave off

some illuminating gas, and Chief Engineer Lowe showed it to contain

80 per cent, carbon, 6 per cent, ash, and a trace of sulphur.

The existence of these coal seams was well known to the Russians

(Russian-American Company), but were not worked by them, owing to

the fact that they opened upon the beach, and as they could only be

successfully worked through perpendicular shafts of considerable

depth they preferred to commence operations at some other point where

so large an outlay of capital would not be required. They accordingly

proceeded to open a mine on the shore of a small cove, known as Coal

bay, in Graham's Harbor, which lies about 20 miles to the southwest

of the entrance to Chugachik bay, and as near as can be learned for

a number of years mined from a single shaft all the coal they re-

quired for use in their steamers. They made the mistake, however, of

following the seam under the bay, and, having cut a stream of water,

the mine was flooded beyond the hope of redemption. Subsequently,

about the year 1851, a company was formed in San Francisco to which

the Russian-American Company was a party, for the purpose of mining

coal for the San Francisco market, and a new mine near the old one was

opened under the local management of a German engineer named

Hal tern, and from that time till the transfer considerable coal was

mined, though very little of it found its way to San Francisco. The

American partnership of the firm or corporation, which was called the

American-Russian Company, concluded that San Francisco needed more

ice than coal, and the shipment of ice from Wood island was made its

principal business. With the transfer of the country to the United

States all efforts at coal mining ceased, and nothing has since been done

looking to the practical development of the extensive coal measures on

Cook's inlet and elsewhere in Alaska.

These coal seams not only crop out at the points mentioned, but they

are exposed all along the eastern shore of the inlet from Anchor point

at the northern entrance of Kachemack gulf to Kusilloff river, and at

various points between Coal and Graham's harbors, covering a total

distance of nearly 100 miles. At the point where the landing was made
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the natural conditions could not be more favorable for opening and
practically operating a large number of mines. The ground back from
the bay rises to an elevation of 100 feet or 7iiore, affording the best

facilities for the construction of gravity roads upon which the products

could be carried out upon piers and transferred to ships at a very
trifling cost.

There is no portion of the United States territory where the working
of coal beds will prove of so great local importance as in Alaska., and
a Government survey, looking particularly to the exploration of possi-

ble workable coal beds, will prove a matter of greatest importance to

the better development of the Territory.

ARKANSAS, (a)

Total product in 1SSS, 270,871 short tons; spot value, $415,300.

The coal beds of Arkansas are contained in the Carboniferous system,

but the position of the beds in this system cannot at present be defi-

nitely stated. The beds are known to occur in some twelve different

counties, but the distribution of workable coal has not yet been defined.

It is mined on a commercial scale in Sebastian, Johnson, and Pope
counties. The beds thus worked vary in thickness from 20 inches to

nearly 7 feet. In composition the coal is mostly semi-bituminous, but

much of it deserves, from its mode of burning, to be classed as semi-

anthracite.

The development of coal in Arkansas on ally thing like a commercial

scale is of recent date. A steam plant was in operation about the year

1870 at the old Spadra mine in Johnson county. Mining at Ouita, in

Pope county, was carried on in the year 1873. Soon after the exten-

sion of the Little Rock and Fort Smith railway, about 1873, coal from

the Coal Hill mines began to seek a market, but it was not until the

year 1883 that this product began to assume commercial importance.

The western or Sebastian county coal area remained comparatively

unopened even up to this late date. Many small mines were worked,

but the product was hauled in wagons, mostly to Fort Smith, ami little

reached a more distant market. Since the extension of the Saint Louis

and San Francisco railway south from Fort Smith in 18S7, large min-

ing operations have been started in Sebastian county, at Huntington,

Haekett City, and near Jenny Lind.

The principal mining districts in the State are : (1) the Western or

Sebastian County district
; (2) the Coal Hill district

; (3) the Philpott

district
; (4) the Ouita district.

(1) The Western or Sebastian County district includes the Hunting-

ton, the Haekett City, and the Long Prairie or Jenny Lind coal mines.

The Huntington coal mine is in the southern part of the county, on

an extension of the Saint Louis and San Francisco railway. It is

a By Mr. Arthur Winslow, assistant geologist, in charge of the coal regions, with
portnissiou of Dr. John C. Oranncr, State geologist of Arkansas.
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owned and operated by the Kansas and Texas Coal Company. Tlio

mine is opened by two slopes and one shaft, located near the southern
outcrop of the coal, each provided with a separate hoisting plant. A
large amount of coal has also been obtained by stripping, but this

product is soft and slacks easily. The following is a section of the bed

here

:

Section at the Huntington coal mine, Arkansas.

G oort coal .

.

Shale
Coul
Shale
Coal

Ft.
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The Coal Hill district.—This includes the mines in the immediate
vicinity of Coal Hill, and also those about Spadra.

The Coal Hill mine, at the town of Coal Hill in Johnson county, is on

the line of the Little Rock and Fort Smith railway. It is owned and
operated by Stiewel & Co. The coal is reached by a shaft 172 feet

deep. There is a 50 horse-power steam hoisting plant, also a 10 foot

ventilating fan. The bed lies in a nearly horizontal position, with a good
roof throughout the mine. The following is a section of the bed here:

Coal bed section at Coal Hill, Arkansas.

Coal
Shale with coal.
Coal

Inches.
21-22
4

24-25

The Allister or the Ouita Coal Company's mine in Johnson and

Franklin counties is about two miles from the town of Coal Hill, at the

end of a siding from the Little Rock and Fort Smith railway. The
openings here consist of two slopes or main entries, which follow the

coal downwards and north with the dip, which is about 2 degrees.

There is a steam hoisting plant at one slope.

The limiting thicknesses of the bed are as follows:

Coal bed section at the Allister mine, Arkansas.

Coal..
Slialo

Coal..

Inches.
18-24
2- IK

20-24

The steaming and other qualities of this coal are similar to those from

Stiewel & Co.'s shaft, with the exception that some of the coal here

is softer and slacks more readily on account of its being mined from

near the outcrop.

The Felker mine is nearty a mile north of the Allister mine, in Frank-

lin county, close to its east line. The coal is here only about 20 inches

thick, and is interpreted to overlie the bed at the Allister slope. This

coal is worked intermittently for special and local purposes, and is

hauled to the railway in wagons, a distance of about a quarter of a mile.

It is now handled in Little Rock by the Black Diamond Coal Company,

and gives much satisfaction in domestic use.

The Eureka or Spadra coal mine is in Johnson county, about miles

southwest from Clarksville, on the Little Rock and Fort Smith railway,

and is owned and operated by Stiewel & Co. The coal is opened by a

shaft 56 feet deep. Hoisting is done with a small steam plant. The
bed dips very slightly and has an excellent roof throughout. The thick-

ness of the bed is as follows :
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The Philpott district, in the central part of Johnson comity, includes

a number of small openings. The beds are thin and the coal produc-

tion small; but, by reason of the quality of the coal and local facilities

for mining, it is able to find a wider market than would be expected.

It is hauled over 6 miles to the railway at a cost of $2 per ton.

The Philpott is the principal mine. It is owned and operated by

Mr. L. S. Philpott. The coal is opened by a drift and by a shaft 25 feet

deep. The dip is about 5 degrees. The thickness of the coal varies

from 20 inches to 2 feet. Hoisting is done by horse and gin.

The Ouita district includes the openings at Ouita and those in the

Shinn basin south of Russellville, in Pope county.

The' Ouita coal mine is about 4 miles northwest of Russellville, on the

Little Rock and Fort Smith railway. It is owned and the output is

controlled by the Ouita Coal Company. The principal opening is a

slope about 500 feet long, which enters the coal near the outcrop. It is

provided with a steam hoisting plant. The dip of the bed is about 5

degrees. The following is an average section:

Section of the Ouita coal led, near Russellville, Arkansas.

Inches.

Clay (" mining ")

Shale ,

Bony or " wild " coal
Coal

a

4

4

20

The Shinn mines include a number of small openings in a little iso-

lated coal basin, situated about 2 miles south of Russellville. They are

on a small branch railway, which extends from Russellville to Norris-

town. These mines are owned and operated through the Shinn

Brothers. The coal has an aggregate thickness of about 18 or 20 inches,

but has geuerally a shale parting from 4 to 8 inches thick. The dip is

auout 10 degrees. A small steam plant is at one mine. Work is car-

ried on intermittently.

Production.—The production of coal on a commercial scale in Arkansas

can hardly be considered to antedate the year 1883, and from that time to

the latter part of 1887 the production was almost entirely con lined to the

mines of Johnson and Pope counties. In the fall of 1887 larger opera-

tions were started in Sebastian county, and the production from that

county may be expected to increase rapidly during the next two years.

No statistics are available prior to 1887. In " Mineral Resources of

the United States, 1886," the production of coal for 1885 is given at

100,000 tons, and for 188G at 125,000 tons. In the same report for the

year 1887 the production is placed at 150,000 tons. The latter estimate

is manifestly too high, as is seen by comparison with the figures

given below. Those of the preceding years must be even more so.

The figures given in the following table are mostly from the returns

of individual operators, and, though not all exact, they lay claim to be-
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ing far more accurate than any results heretofore published. They give

a fair, general idea of the present condition of the industry in the

State.
Arkansas coal statistics.

Counties and collieries.

SEBASTIAN COUNTY.

Hackett City mine .

.

Huntington mine
(Iwyn drift

Petty slope

JOHNSON COUNTY.

A Hist or slope
Oonl Hill shaft
Eureka shaft . -

Eolker slope (6)

Philpott shaft

I'OI'K COUNTY.

Onita slope
Shinn slope
Krom about 25 small
openings in different
counties.

Operators.

Kansas and Texas Coal Company.
do '..

YV. P.Gwyn
B. B. Petty

Total pro-
duction
in 1887.

Statistics for 18S8.

Onita Coal Company.
Sti i) <V. C

do
Black Diamond Company
L. J. Philpott '..

Onita Coal Company.
J. L. Shinn

Short tons.

24, Oitl)

12, 000
a 3(H)

a 3, 200

49,000
30, ooo
a 1, 500

a 1, 000
400

4, 000
a 200
4,0110

Total pro-
duction
in 1888.

Short tons.

38,991
114,783

320
6, 5t)0

56, 237

a 45, 000
3, 200

a 1,000
600

fi, 040

a 200
4, 000

Average
daily pro-
duction.

Short tons.

125
368

20 to 30

183

15

40
10

Counties and coll

ieries.
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Distribution.—The following is ;t statement of the number of tons of

Arkansas coal shipped from points on the Little Rock and Fort Smith
railway during the years 1887 and 1888. The figures for the latter year
were furnished by Mr. C. G. Warner, general auditor of the Missouri

Pacific Railway Company

:

Arkansas coal shipped by the Little Hock and Fori Smith railway.

From—
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railway, and is used chiefly for blacksinithing purposes. The coal from

the Guita slope, in Pope county, is shipped mostly to Little Hook,

solely for domestic purposes. The remainder goes to Van Buren, Rus-

sellville, Hot Springs, and to Memphis. In Memphis it has been used

on dummy lines. It has also been shipped to Saint Louis for railway

ear stoves. The small product of the Shiun mine is entirely consumed

in the adjoining towns of Russellville and Dardanelle.

The geographic position of the Arkansas coal lands is often empha-

sized as favorable to the development of a large coal trade, because of

their remoteness from the great coal-producing areas of the country,

and, further, because they form geographically the nearest source of sup-

ply for the more southern States, in which marketable coal is scarce or

entirely absent. This advantage is offset to a great extent in the

East through the competition of the Mississippi river traffic, that

great channel of trade making the Pittsburgh coal of Pennsylvania

more accessible to New Orleans than is Arkansas coal. Kail way rates

also tend to block the extension of the Arkansas coal trade. Further,

in the West the development of coal in the Indian Territory brings act-

ive competition into Texas markets. These conditions will be modified

to a certain extent in the future as new lines of communication are

opened out, but they will always exist to a great extent. A most prom-

ising line of growth of the Arkansas coal trade in the future will be

through the increase of home consumption, with the general industrial

development of the State, and also through a careful consideration of

the special adaptabilities of the different coals.

Composition.—The following is a table of analyses of coals from the

above-described localities, made by the Geological Survey of Arkansas,

through Dr. R. N. Brackett and Mr. J. P. Smith.

Analyses of Arkansas coals, (a)

Names <>1' mines. Counties.

Hackett City shaft .

Huntington slope.

(J reenwood shaft

Gwyn drift -

Western Coal and
Mining Company,
Petty slope.

Philpott shaft
Felker slope

Ouita slope
Eareka shaft. ...

Coal Hill shaft..
Alliater slope. .

.

Shinn slope

Sebastian
... do ....

...do

...do

.. do

Johnson .

Franklin.

1'ope
Johnson
...do ...

...do ...

Pope

Thick
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Names of mines.

BackettCity shaft...
Huntington slope.

Greenwood shaft
1 1 uvn drift

Western Coal and
Mining Company,
Petty slope.

Philpott shaft
Folkcr slope
Ouita slope
Enreka shaft
Coal Hill shaft
Allistrr slo]ie

Shinn slope

Counties.

Sebastian

.

...do

...do

...do

...do

Johnson
Franklin.
Pope
Johnson
... do....
.. do ....

Pope

Chemical composition.

Water.

0. 853
0. 928
0. 8L8
0.892
1. 779

0.869
1. 128
0.980
1.100
1.017
1.178
1.058

Sulphur.

1. 324
1. 143
2.522
1. 193
1. G20

0.993
1.164
1. 829
2. 745
3.672
3. 531

3.346

Ash.

9. 038
1. 845
5. 973
(I. 245
7.046

3. 090
3. 220
8.174

12. 042
8.351
8. 322
11.750

Fixed
carbon.

73. 869
77. 538
75.821
77. 092
76. 225

80.915
81.277
76.817
72. 835
76. 1 1

9

76. 494
75. 434

Vol.
hydro
carbon.

1 1.910
15.516
14. 866

14. 577

13. 330

14.133
13.211
12. 200
1I.27.H

10.841
10. 475
8.410

Fuel
Katio.

C
V. II. c.

4. 95
4. 99
5.10
5. 29
5.72

5. 73
6. 15
6. J9
6.46
7.02
7. 30
8.96

Names of mines.

Hackett City shaft.

Huntington slope.

.

Greenwood shaft...

Gwyn drift

Western Coal and
Mining Company,
Petty slope.

Philpott shaft

Felket slope

Ouita slope .

Eureka shaft

Coal Hill shaft

Allister slope.

Shinn slope...

Counties.

Sebastian

.

...do

...do

..do

..do

Johnson .

Franklin.

Pope

Johnson
...do ...

...do

Pope.

Kesults of coking tests.

Appearance of product.
Per cent.

of
product.

Product well fused and roughly took
the shape of the crucible.

Product well fused and took the shape
of the crucible.

Product very well fused and took the
shape of the crucible.

do
Product well fused and took roughly
the shape of the crucible.

Product well fused and took the
shape of the crucible.

Fragments partially fused, but re-

tain somewhat the original shapes.
Product not at all fused : fragments
retain their original shapes.

do
Product partially fused ; fragments

retain somewhat their original
shapes.

Product partially fused ; fragments
little changed.

Product not at all fused ; fragments
retain their original shapes.

82. 3
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classed as senii-atithracites. Those are the coals from the Ouita, the

Eureka, and the Shinn openings. Tlie remaining coals are all of the

nature of semi-bituminous coals. Even those termed bituminous in the

table are so near the border line as not to have the characteristics of

that coal at all pronounced; others, from the Coal Hill district

—

I. e.,

from the Felker, Allister, and Coal Hill openings—approach nearer to

being semi-anthracites.

Arkansas coals are all more or less soft and friable and not well

adapted to long transportation. This characteristic is variable in dif-

ferent openings. Much of the coal shipped from Huntington dnring

the past year has been stripped coal, which, being soft and stained, was

calculated to injure the reputation of Arkansas coals.

Arkansas coals have all a high evaporating power, burn freely, and

make little smoke or soot. For reaching the best results, however, a

grate with small openings is necessary, as these coals are liable to de-

crepitate and to fall through the grate. Coal Hill coal makes an in-

tensely hot fire, producing steam rapidly; but it clinkers and is severe

in its action upon grate bars. It|lacks a good deal on exposure, and

in burning much line coal is lost through ordinary grate bars. Sebas-

tian county coal is easily ignited and quick burning, but docs not pro-

duce quite so intense a heat as does the Coal Hill coal; it does not

clinker, but leaves a loose ash. The Ouita and Eureka coals are not

considered good for steaming purposes. The coking qualities of sev-

eral of the coals have been tested on a commercial scale and these tests

give little prospect that any will produce a merchantable coke. Ar-

kansas coals are all suitable for domestic use, being more or less free

burning, easily kindled, and burning with a slight draught. Those of

Sebastian county swell and coke somewhat in the fire, but not objec-

tionably so ; they leave a loose pulverulent ash and do not burn out the

grates. Coal Hill coal is not esteemed as a domestic fuel. In open

grates it burns with an objectionably intense heat ; with this the sul-

phur in the coal becomes very active and, as a result, grates and stoves

are corroded. Some cinder or loose clinker is also formed. The Phil-

pott and Felker coals have a much better reputation. The Ouita and

Eureka coals are among the best for domestic purposes, and seem to

satisfy all the chief requirements. They are especially adapted for use

in self-feeding stoves and for kitchen use. They are easily kindled,

burn slowly, and do not swell or coke. The Ouita coal leaves a loose

reddish ash, but the Eureka coal forms a fusible clinker.

Arkansas coals have heretofore been sent to market without any

preparation other than a rough sorting into slack, nut, and lump at the

tipple. Operators are now looking towards crushing and screening the

coal into various market sizes, and this will, without doubt, add much
to the development of the trade,
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CALIFORNIA.

Total product, 95,000 short tons ; spot value, $380,000.

Mr. William A. Goodyear has made a special collection of statistics

of coal mines of the State for 1888 and reports the aggregate amount
between 00,000 and 05,000 short tons. The total product of the Mount
Diablo mines was 58,705 long tons, or 65,850 short tons. Of this

amount the Empire mine produced about 22,000 long tons, and the

Pittsburgh and other mines in the vicinity of Somersville produced

36,795 long tous. The several mines in lone valley, owned by the

Southern Pacific Railroad Company, produced 24,404 short tons. The
tonnage from the Diablo mines is reported in tons of 2,240 pounds, and
from the lone mines in tons of 2,000 pounds. The total product of

these mines was 90,254 short tons. If to this should be added small

lots produced at country banks through the State, the total product

would be at least 95,000 tons, with a spot value estimated at $380,000.

Comparatively little development has been made in California coal

fields during 1888. In the reports for 1886 and 1887 special attention

was called to localities in which coal had been mined in the past either

for local consumption or distant shipments. During the past year

Prof. Henry G. Hanks, late State mineralogist, has collected special in-

formation from a number of mines in the State, and which will be found

in the report of the State mineralogist for 1888.

The following table shows the receipt of coal at the California sea-

ports during 1887 and 1888:

Receipts of coal at San Francisco, San Pedro, and San Diego in 1887 and 1888

Localities from which coal was brought.

Australian
English and Welsh
Scotch
Eastern anthracite and Cumberland
British Columbia
Seattle, Franklin, Green River, Cedar River, Washington Ter-

ritory
Carbon Hill, Washington Territory
South Prairie, Washington Territory
Coos Bay, Oregon, and Mount Diablo, California
Japan

Total at San Francisco

British Columbia and other foreign
Washington Territory

Total at San Pedro

British Columbia and other foreign.
Washington Perritory

Total at San Diego

Total California

1887.

Short tons.

1;56,729
94, 028
12,108
21, 709

252, 810

292, 179
181,267}
48, [63$
96, 000

1888.

1, 359, 092

Short tons.

272, 336
107, :i87

10,510
30, 120

304, 910

322, 712

241,437

81,194
15, 852

1, 154, 993
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COLORADO.

Total product, 2,185,477 short tons ; spot value, $4,808,049.

The year 1888 was marked by a great increase in coal production in

Colorado, this increase being largely due to the opening of the great

Glenwood field by the completion of the Colorado Midland and the Den-

ver and llio Grande railways into the valley of the Koaring Fork of

Grand river.

The growing demand for fuel in the Missouri valley taxed the pro-

ductive capacity of the Trinidad field to its utmost, and the demand
will in all probability soon cause the opening of new mines in this field.

The Glenwood field is of especial economic importance in view of the

varied character of its coal, which ranges from a first-class anthracite

to low-grade bituminous coal.

NORTHERN DIVISION.

WELD COUNTY.

Product of Weld county from 188G to 1888, inclusive.

Names of mines.

Mitchell
Eaton
Brown
Vernon
MeKissic ..j^.

Small mines ..

Totals ,

1886.

Short tons.

18, 840

1,610

20, 450

1887.

Short tons.

31, 288
1,600

1, 650
740

4,003

39, 281

1888.

Short tons.

26, 554

500

1,000

28, 054

Total.

Short tons.

76, 082

1,600
500

1 , 650
1,740
5,613

87, 785

The Weld county mines are economically of small importance, the

only mine worked regularly being the Mitchell, which, with the sale of

the Denver, Utah and Pacific railway to the Burlington and Missouri

Eiver railway, passed into the possession of the Colorado Fuel Com-

pany. The coal is the characteristic northern Colorado lignite, and is

largely used by the railway.

BOULDER COUNTY.

Product of Boulder county from 1886 to 1888, inclusive.

Names of mines.

Louisville...
Marshall.
Cleveland
Star
Jackson
Fox
Garfield
McGregor ..

Stewart
Baker ...

Standard. '...

Simpson
Small mines

Total

1886.

Tons.
55, 896

64, 934
6,100
7,946

21, 000
24, 652
6,942
5,657

20, 973
3,187

3,000

220, 287

1887.

Tons.
28, 347

130, 000
11, 548
II, 000
29, 273
26, 566
10, 022
7,516

25, 110

9, 120

8,836

297, 338

1888.

Tons.
5, 075

110. 000
11,244
19, 020
30, 200
38. 517

15, 030
11, 200
29, 093
10, 300
23, 600
11,126

750

315, 155

Total.

Tons.
89,318

304, 934
28, 892
37 966
80, 473
89, 735
31, 994
24, 373
75,176
22, 607
23, 600
11,126
12. 586

832, 780
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Boulder county still maintains its position as third in the list of pro-

ductive counties in Colorado. While the coal field is inferior to that in

the southern and western sections, its proximity to Denver and ample

railway facilities cause a great demand for the coal, which is generally

used by all consumers in Denver. The Louisville mine, which is capa-

ble of a good product, remained practically idle in 1S8S.

The Marshall mine has, owing to stratigraphical difficulties, never

yielded as largely as its owners expected, and the production decreased

slightly in 188S. The product of the other mines remained about as

usual, with a natural increase. The two new producers, the Standard

and Simpson, will probably play an important part in the county's out-

put.

The Simpson mine is opened on a 12-foot vein of good lignite, and has

been thoroughly equipped with machinery for handling a very large

daily product. The mine began production late in 1888 ; hence the

small output. The capacity of the mine on January 1, 1889, was about

300 tons per day. A new shaft is sinking and more extensive openings

are being made, which, when complete, will probably make the daily

capacity 1,000 tons.

The Standard mine has been supplied with better facilities and is

now capable of larger production.

The coal veins of Boulder county are six in number, of which three

are economically valuable. A large area of known coal land is yet un-

opened, and the county will probably for a very long time be able to

supply any and all demands fcr fuel.

JEFFERSON COUNTY.

Product of Jefferson county from 188G to 1888, inclusive.

Name of mine.
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During the past year practically nothing was done at the Scranton

mine. The coal is a soft, brown coal of very inferior quality, and con-

tains much water and ash. When first put on the market in Denver

its price, $2.75 per ton against $4 to $4.50 for northern Colorado coals,

attracted quite a number of customers, but its use did not continue.

The mine is reached by a railway about 17 miles in length, built spe-

cially to bring the coal to Denver.

CENTRAL DIVISION.

DOUGLAS COUNTY.

Product of Douglas county for 1887 and 1888.

Name of mine.
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The only mines operated in Park county are those owned by the

Union Pacific Coal Company, the vein being known by the name of

Lechuer. The coal is semi-bituminous, and makes a good steam coal.

The product of the mine is almost entirely consumed by the Denver,

South Park and Pacific branch of the Union Pacific railway. The

openings on the vein lie about 2 miles south of Como in the South Park

and are five in number, only two of which, No. 1 and No. 5, are

worked. The coal seam is badly faulted and disturbed near the

openings, and three openings have on that account been abandoned.

The vein in No. 1 and No. 5 averages about 7 feet in thickness. The

mines are well equipped with steam -hoisting works and ventilating

machinery. Attempts have been made in the past to coke this coal,

but without success.

FREMONT COUNTY.

Product of coal in Fremont county, Colorado, from 1886 to 1888, inclusive.

Names of mines.
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been undeveloped. The largest new product came from the Colorado

Fuel Company, winch bought and opened the Rouse mine. The vein

worked here is G feet in thickness, and the coal is one of the best which

reaches the Denver market. It is semi-coking, contains a low per-

centage of water, and burns freely and with great heat. The mine is

being opened on a very large scale, and every preparation is being

made for producing 1,000 tons of coal per day. The shipment of coal

began on September 1, and at the end of the year GOO men were em-

ployed.

At Loma, 3 miles from Walsenburgh, the Southern Colorado Coal

Company has opened the Loma mines. These mines will be operated

in connection with the Chicago, Rock Island and Pacific railway. The

vein worked is 7 feet in thickness, and in quality the coal very closely

resembles that from the Rouse mine. The State inspector reports the

two veins worked by this company to show the following sections:

Sections of two twins worked by the Southern Colorado Coal Company at the Loma mines.

Number 1

:
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out-cropping edge. The mine was primarily opened with a view to sup-

plying the newly opened Texas markets with fuel.

The largest of the new mines is tbe Sopris, which is owned by the

Denver Fuel Company. The openings are located about G miles south

of Trinidad and show a 7-foot vein of clean coal, which makes a good
coke. The dip of the vein is less than four degrees, and there is a heavy
cover. The mine is connected with a spur track from the Denver,

Texas, and Fort Worth railroad by a tail-rope tramway. The mine has

been thoroughly equipped with the best modern machinery to insure a

large output, and its capacity on January 1, 1889, was over 1,000 tons

per day. The company operating it is connected with the Chicago,

Burlington and Quincy Railway system, and has a large market already

established in Kansas and Nebraska.

The Valley mine, operated by the Paton Coal and Coking Com-
pany, is south of the Sopris, and was opened fully in 18S8. The State

inspector reports the vein much faulted and broken, and the coal

characterized by frequent seams of bone and slate.

The Gray Creek mine was opened in 1888, and is operated by the

Colorado Coal and Iron Company, under lease. The mine will probably

show a large product in 1889.

The coal veins of Las Animas county attracted much attention in

1S88, and have good railway facilities. The coal is of good quality,

the great Missouri Valley market is within easy reach, and the supply

is always less than the demand. Almost all the coal mined near Trini-

dad makes a good coke.

LA PLATA COUNTY.

Product of coal in La Plata county, Colorado, from 188G to 1888, inclusive.

Names of mines.
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The Grand View mine is worked only to supply the needs of the Grand
View Smelting Company at Rico. The coal occurs in a 10-inch seam, 8

miles from the smelter. The coke made from the coal is reported to be

rusty and friable, and costs from $11 to $13 at Rico. The smelter was
in blast only a short time during 1888, and but little coal was taken

from the mine.

WESTERN DIVISION.

PITKIN COUNTY.

Product of coal in Pitkin county, Colorado, for 1887 and 1888.

Names of mines.
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around the White River Plateau or Flat Top mountains, into Routt

county, and north past the Elk Head range into Wyoming. The Flat

Top range is volcanic, and where the coal is found near the eruptives it

has generally been changed into anthracite and coking coal. On the

north side of Mount Oruo of this range occurs a small anthracite field

and a small area of coking coal, but they are both at a great altitude,

about 11,000 feet above the sea-level, and the Measures are broken and

tilted. The location will probably remain inaccessible to railways.

Where the Coal Measures cross the White river near Meeker, the coal

is either lignitic or semi-bituminous in character. It is found in wide

veins, and a little is mined to supply the local needs of the small town of

Meeker. The coal field of Pitkin and Garfield counties is perhaps the

best in the West, but it must from natural difficulties remain a compar-

atively small producer for many years.

GARFIELD COUNTY.

Product of coal in Garfield county, Colorado, for 1887 and 1888.

Names of mines.



234 MINERAL RESOURCES.

lifted Coal Measures at almost a right angle, and the veins are opened

by tunnels. Five openings have been made on the five valuable coal

veins which occur in this field. The Colorado Midland railway was

completed to Newcastle very late in 1888, and the product of the mine

was consequently small. It is capable of supplying almost any demand.

GUNNISON COUNTY.

Product of coal in Gunnison county, Colorado, from 1886 to 1888, inclusive.

Names of mines.
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The production of coal in 18S8 by companies operated by, or in the

interest of railways in Colorado was as follows:

Product of Colorado coal mixes operated by or in the interest of railway companies in

1888.

Railways.

Denver and Rio Grande
Union Pacific
Atchison, Topeka and Santa F6

.

Burlington and Missouri River.
Denver, Texas and Fort Worth
Colorado Midland

Total

Quantity.

Short tons.
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Coal production of Colorado from 1864 to 1888, inclusive—Continued.

Years.

1875

1876.

1877.

1878.

1879.

1880.

1881.

1882.

1883.

1884.

1885.

1880 ...

1887...

1888.

Localities.

Jefferson and Boulder counties
Weld county
Las Animas and Fremont counties

Jefferson and Boulder counties ....

Weld County
Las Animas and Fremont counties.

Northern division.
Central division...
Southern division .

Northern division
Central division. .

.

Southern division.

Northern division
Central division
Southern division
Northwestern division.
Unreported mines

Northern division ,

Central division
Southern division
Northwestern division

.

Unreported mines

Northern division
Central division
Southern division
Northwestern division.

Northern division
Central division
Southern division
Northwestern division.

Northern division
Central division
Southern division
Northwestern division.

Northern division
Central division
Southern division
Southwestern division.

Northern division
Central division
Southern division
Southwestern division

Northern division.
Central division. .

.

Southern division.
Western division .

Northern division.
Central division ..

Southern division

.

Western division .

Production.

Short tons.

23, 700
59, 8G0
15, 278

28, 750
68, 6(10

20, 316

87, 825
73, 137
39, 668

182, 630
70, 647

69, 455

123,518
136, 020
126, 403

1,064
50, 000

156, 126

174, 882
269, 045
6,691

100, 000

300, 000
243, 694
474, 285
43, 500

98, 838

117, 666
160,000

200, 630

322, 732

437, 005

706, 744

243, 903
396, 401
501, 307
87, 982

1,001,479

253, 282
296, 188
483, 865
96, 689

1, 229, 593

242, 846
416, 373
571,684
125, 159

1.130,024

260, 145

408, 857
537, 785
161,551

1,356,062

364, 619
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DAKOTA, (a)

Product in 1888, 34,000 tons; spot value, $119,000.

The business of raining coal in Dakota still remains, as in the past, in

an unsatisfactory condition. While there are many published state-

ments of coal discoveries, the output of the mines is insignificant when
compared with the total fuel consumption. The only systematic mining

on a large scale is done at Sims, by the Northwestern Grain and Fuel

Company. The Sims mine produces lignite of fair grade, and where the

bed is opened there are about 7 feet of merchantable coal. All the bed

is not rained out. The roof of the coal here is a talcose clay, which re-

quires heavy timbering, rendering coal mining quite costly. The floor

of the seam is fire clay, which is not utilized. During 1888 many ad-

ditional openings were made, and the productive capacity of the mine

was raised to about 100 tons per day. The price paid miners for coal

is 75 cents per ton, run-of-mine. During 1888 this mine produced 18,000

tons, or more than half the entire product.

Many discoveries of coal are reported, but not many mines have been

worked, the coal beds being generally of slight thickness and the quality

of the coal poor. Near Maudan Mr. John Warn has opened a 3-foot

vein of coal, which is said to be the best yet produced iu Dakota, and

has begun systematic work with a view of marketing the coal, which is

reported clean and free from clinkers. This coal is sold in Mandan at

$2.05 per ton.

At New Salem, Morton county, about 3,000 tons of lignite were mined

in 1888, and at Dickinson, Stark county, about 8,000 tons. In addition

to these amounts, farmers mined and brought into Maudan and other

towns about 5,000 tons, making the total production 31,000 tons. The
number of men regularly employed in miuing coal is probably less than

one hundred.

The report and analyses by Mr. George H. Eldridge, which were pub-

lished in Mineral Resources for 1886, page 250, show the general char-

acter of the Dakota coals heretofore developed.

GEORGIA.

Total product in 1888, 180,000 short tons; spot value, $270,000.

The coal fields of Georgia are confined exclusively to a small area

which has been estimated to contain about 200 square miles, in the

extreme northwestern corner of the State. This coal area runs along

the eastern boundary of the Appalachian coal field. The only commer-

cial establishment is that of the Dade Coal Company, whose mines are

located at Coal City. The total product by this company during the

year was 178,800 short tons, of which 125,000 tons were manufactured

into coke, 51,300 tons shipped to market, and 2,500 tons consumed at

the mines. This company's product is shipped to railroads and iron

furnaces in the immediate vicinity of Chattanooga. The average value

a Reported by Mr. P. P. Chiaolni.
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of the coal in 1888, at the mouth of the mine, was $1.50 per ton of lump
coal. At the Dade mines the bushel is the unit of measurement; a ton

of the coal is rated at 25 bushels. The average weight of the coke
produced is 40 pounds per bushel. The average thickness of the coal

bed worked is 3 feet 6 inches. This bed is estimated by Mr. C. B.
Finley, the general manager of the company, to underlie 10 square

miles of territory. The mine was worked 300 days during the year,

and 500 convicts are employed at the mines and coke-ovens. The fol-

lowing is an analysis of coal reported by the company

:
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to the coal which has been produced, it is believed that several hundred
tons of coal have been mined in different portions of the Territory for

local consumption by prospectors and miners.

ILLINOIS. (a)

Total product in 1888, 14,G55,188 short tons; spot value, $16,413,81 1.

The greater portion of what has been classified uuder the name of

the Central field lies in the State of Illinois. The State contains one

hundred and two counties, and out of these fifty produce coal. Ma
coupin, Saint Clair, and La Salle are reported among those which pro

duce the largest amount of coal, and Brown and Coles among those

which produce the smallest amount.

According to the late Prof. A. H. Worthen, State Geologist, the pro-

ductive coal area of the State is about 37,000 square miles, although

Dr. Theo. B. Comstock believes that the actual area underlaid by coal

beds which can be profitably mined will not exceed more than from

10,000 to 25,000 square miles.

According to the reports of the State mine inspectors, the most pro-

lific, accessible, and easily worked seam of coal in the State is found in

the Belleville district, in the four or five counties east of the Mississippi

river at Saint Louis. The seam is from 6 to 8 feet in thickness, and lies

usually 100 feet under cover; seldom less than 50 and rarely more than

250 feet.

A summary of the general statistics for the past four years is shown in

the following table:

Statistics of the Illinois coal field.
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The figures showing the production of lump coal for 1888 exhibit an
output greater by a million aud a half tons than has ever before been
attained in this State ; a somewhat better average price for the same,

aud an increase in working force corresponding with the greater amount
of work done. This indicates, however, not so much an increase in the

number or capacity of the mines of the State, as an enlargement of op-

portunities to market the product; in other words, those favorable con-

ditions which constitute a good season, aud afford a fair chance for the

mines already open. The capacity of existing mines in this State is in

fact largely in excess of any demand which has yet been made upon
them, and there is every present prospect that this disparity will be

maintained, as the development of new mines quite keeps pace with, if

it does not exceed, any increase which may be legitimately anticipated

in the demand.

There has been a marked tendency during the year to enlarge the

operations of existing companies and to organize new ones for the fur-

ther development of such seams as are of established location aud char-

acter. Something of this is observable in the northern fields adjacent

to the recently acquired territory of the Spring Valley Company. In

this field the Chicago, Wilmington and Vermilion Company has secured

a foothold for operations .auxiliary to their extensive enterprises at

Streator and Braidwood; and a new company from a neighboring

State, the Whitebreast Fuel Company, has also acquired property here

and has encountered and overcome great obstacles in sinking to the

superior lower seam of this region. Still greater activity in original

enterprises has characterized some points in the central aud southern

portious of the State. Shafts have been sunk in McLean county, at

Colfax, Saybrook, Maroa, and Lexington, and with notable success at

Colfax, where a coal of good quality is found. The thickness and ex-

cellence of the seam at Paua, in Christian county, has especially stimu-

lated operations at that point and in that vicinity. Two new compa-
nies have been organized and are advancing their works at Pana, and
others are sinking or prospecting at the neighboring towns of Taylor-

ville, Oconee, Eamsay, Coffeen, Moawequa, and Assumption. The coal

in this field is probably from 500 to 800 feet below the surface, and is

7 or 8 feet in thickness. Operations are predicted upon its being sub-

stantially uniform and persistent throughout that region, though it has

not been found in place at Assumption. In Marion county, some 50

miles or more south of this, there have been several very deep shafts

sunk to coal recently, viz: at Odin, Salem, and Kinmundy, and the pro-

jectors of these enterprises are now ready to compete in the market with

the older collieries at Ceutralia and Sandoval. Still farther south, in

Perry and Jackson counties, notably in the vicinity of Elkville, desir-

able tracts of coal lands have been taken up during the year for the

purpose of immediate development, and indications point to a material

increase in the output of coal from that field.
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There has been a revival of prospecting and of development at other

points, as well as some exhaustion and abandonment of mines, the

statistics of which are found in the inspectors' tables; but in general

the tendency is towards an increased production. This may be ascribed

to several causes, conspicuous among which, no doubt, is the degree of

prosperity which has attended the business during the year, and the

consequent impression that <a coal mine is an unfailing source of

wealth to its owners ; beyond that is the broader view that this State,

by its location and established wealth of mineral, must be the natural

source of supply for an extended territory; that the coal of western

States will prove a diminishing factor in the markets of the northwest,

and that natural gas and crude oil will prove less formidable competi-

tors as commercial fuel than had been supposed.

Number and character of mines.—In the foregoing summary the whole

number of mines and openings of every kind is given as 833 ; of these,

however, 11 are found to be so-called " strippings," where the coal, lying

near the surface, is uncovered and quarried, and they are consequently

dropped from the classification of mines proper, leaving a total of 822.

This shows an increase of 21 over the number reported for 1887. Of

these 21 mines, 8 are found to be mines of the first class, or those which

produced more than 50,000 tons, and 13 to be of the second class, or

those which produced from 10,000 to 50,000 tons. In mines of the tbird

class there are 7 mines less, and in those of the fourth class 7 mines more

than in the year preceding, which equalize the whole number in these

two classes.

Following the classification in former reports, and including the tab-

ulations made for former years, the following comparative statement is

made of the relative number and relative product of the coal mines of

the State for a series of six years :

Classification of the coal mines of Illinois.

Tears.
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conditions. The same rule, however, has been applied to the separa-

tion of mines in each year, so that the relative showing is true.

That the mere enumeration of the places where mineral is found and

taken for use signifies very little, unless some indication is given as to

their relative capacity, is made apparent upon a comparison of the rela-

tive tonnage of the several groups of so-called mines in this table.

Here are 598 mines of the two smaller classes whose total output is

only about 8 per cent, of the whole; while the 72 mines of the first class

produce over 60 per cent., and the 224 mines of the two larger classes

produce 92 per cent, of all the coal mined in the State. Below is a state-

ment of the relative product of the several classes of mines for the last

two years

:

Relative production by the several classes of mines.

Tears.
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was 11,855,188. This is 1,570,298 tons more than the output for the

year preceding, and more than that of any other year in the history of

the State. The following are the summaries for the total production of

coal in Illinois, in tons of 2,000 pounds of lump coal, for a series of eight

years

:

Total product of coal in Illinois for eight years.

Tears.
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this State is increased from 11,855,188 tons to 13,390,302 tons («),

which is doubtless very nearly the true tonnage consumed. Formerly

the proportion of screenings was larger in this State than now, and in

future it is believed it will be less, as the tendency is towards a reduc-

tion in the size of screens. At present 65 per cent, of the coal mined

in this State is screened over bars seven-eighths of an inch apart,

which is regarded as a standard and legitimate screen.

The gain in the output in 1888 is found to have been made in the fol-

lowing amounts in the several districts: In the first district 190,905

tons; in the second district 224,100 tons; in the third district 410,720

tons; in the fourth district 28G,249 tons, and in the fifth district404,198

tons. The largest gain in any one county was in Bureau county, which

produced 205,517 tons more than in the year preceding; there was a

gain, however, of 100,430 tons in Saint Clair county; 102,022 tons in

Macon county, and large gains in Vermilion, Fulton, Livingston, and

other counties; while iu La Salle county the product was 34,800 tons

less than in 1887. Saint Clair county ranks as the greatest producer of

coal in 1888. The ten foremost counties, with their respective tonnage,,

are as follows

:

Product of coal in the ten principal counties of Illinois in 1888.

No. Couiity.

St. Clair...
La Salle.

.

Macoupin
Grundy- -

Sangamon

Tons.

1, 184, 579

1, 0U0, 435
1,016, 624

802, KtiO

764,970

No.

6
7
8
9

1()

County.

Bureau
Peoria
Madison ...

Vermilion .

Livingston

Tons.

635, 097
533, 817
512,948
499, 076

495, 388

The output of each county for the two years, 1887 and 1888, and the

gain or loss of each, and of the several districts, in the latter year, is

given in detail in the following table:

Comparative coal product in 1887 and 18^8, in Illinois.

Counties.
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Comparative coal product in 1887 and 1888, in Illinois—Continued.

County.
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somewhat more than half the total product is mined by twenty-one of the

great companies from eighty-five mines, situated in forty-five towns and
villages in twenty-one counties, and is the result ofan average of two hun-

dred and twenty-seven and two-tenths days' operations. The details of

this general statement are presented in the following table, showing the

title, field of operations, and output of the more conspicuous producers 1

Statistics of production of twenty-one leading coal companies in Illinois in 1888.

Names of companies,
tirms, or individuals own-

ing mines.
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the average for this year being somewhat better than for two years

past. This is the first year since 1880 in which there has not been a

decline from the average value of the former year. In fact, the ten-

dency has been uniformly and not always gradually, downward for the

last fifteen years, though the statistics of the subject do not go beyond
1880. From that date to 1887 the home value of coal, averaged for the

State at large, declined from $1.51 per ton to $1,085 per ton ; the ton-

nage meanwhile increased from 6,000,000 to 10,000,000. During the past

year, however, with an output greatly in excess of that of any other

year, there has also been some tendency to firmer prices, or at least a

check to the continuous and long-sustained decline. This reaction has

characterized all the districts except the second, in which the average

value is reported 2J cents a ton less than in 1887. In the first district,

however, the gain in average value is 4.07 per cent. ; in the third dis-

trict, 3.06 per cent. ; in the fourth, 6.76 per cent., and in the fifth, 4.19 per

cent., making the average gain for the State 3.46 per cent. Below is

given the result of similar computations for districts and the State for

a series of seven years

:

Average value of coal per short ton at the mines in Illinois.

Districts.

First
Second
Third
Fourth
Fifth

The State

1882.
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districts; all these variations, however, are so insignificant as to prac-

tically leave the prices unchanged from those of 1887. The following

table shows the averages of prices paid for hand mining in each district

and the State for a period of six years :

Average prices paid per ton in Illinois for hand mining, 1883 to 1888.

Districts.
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sort, requiring strength and endurance rather than a high order of

skill ; and the conditions under which it is necessarily performed have

seemed until recently to defy the application of power machinery to

this industry. In recent years, however, this process has been

attempted, and in a measure successfully accomplished, by means of

machines driven by compressed air, which perform the undercutting

of the coal in a manner very similar to that of the miner with a pick,

though with greater rapidity, and where the conditions are favorable

at a less cost per ton to the operator of the mine. The most successful

of these machines was invented in this State, and has been introduced

and is now in use at so many of the principal mines that a special in-

quiry as to the present development of machine mining, and the pecul-

iarities of employment which it involves has been made for this report.

The statistics of the subject, briefly stated, are, that during the year

1888 there were 272 mining machines in use in this State, and that

with them 3,088 men produced 2,243,210 tons of lump coal; in other

words, nearly 20 per cent, of the whole output was mined by machines

operated by 10 per cent, of all the men. Of these machines 245 are of

the Harrison patent, 17 are the Legg or Lechner machines, and 10 are

Yock machines. Distributed geographically, 218 machines are in use

in the fourth and fifth districts, embracing the central and southern

portions of the State, and with them 2,073 men produced 2,055,895

tons; that is to say, 80 per cent, of the machines, employing 80 per

cent, of the men, and producing 92 per cent, of the coal mined by ma-

chines are in this territory. Tabulated in detail the distribution is as

follows

:

Statistics of machine coal mining in Illinois in 1888.

Districts.
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have produced 2,207,413 tons, or 757 tons per inan, and 8,795 tons per

machine. But the coal in the first district is not much more than half

the thickness of that in the other two, consequently the product per

man and machine should be correspondingly less. Computed sepa-

rately, the product in the first district is 626 tons per man and 4,591

tons per machine,while in the other two it is 761 tons per man and 9,431

tons per machine. An exact deduction as to the performance of these

machines can only be made, however, upon a consideration of the actual

number of days in the year in which they were operated. This does

not appear definitely in the schedules, for the reason that the working

time for the machines is not separated from that of men mining by

hand. It is sufficiently established, however, that there are advantages

in the use of machines under favorable conditions, but that they can

not be uniformly applied with profit. The specific facts concerning the

use ot machines in the several districts may be learned from the reports

of the inspectors.

The advantages derived from machinery in mines are very much the

same as those which flow from the use of machinery everywhere. They
consist not only in the greater execution of the machine, but in the sub-

division of labor which it involves and the greater per capita efficiency

of the force thus secured. The gain is consequently co the employer

rather than to his men. The mining machine is in fact the natural

enemy of the coal miner; it destroys the value of his skill and expe-

rience, obliterates his trade, and reduces him to the rank of a common
laborer or machine driver if he remains where it is. The older miners

can not readily adjust themselves to the change and seek other fields;

if possible, those where the machine can not come. The youuger men
remain and adapt themselves to the peculiar forms of endurance which

the machine demands, or devote themselves to the development of

special skill in some of the new divisions of labor which it creates.

The mining machine not only revolutionizes the methods of work, but

it equally changes the system of wages. The coal miner proper takes

his own tools into the pit and undertakes to deliver from the wall of

mineral before him certain tons of coal ready for market for a certain

sum per ton. His earnings depend upon himself, and the better the

man the better the pay. He mines and drills and blasts and loads his

own coal, timbers his own roof, takes care of his own tools, and is re-

sponsible mainly to himself both for his personal safety and the amount
of his output.

Iu the machine mine it takes seven or eight men to perform these

various functions, and, in the mine as in the mill, the machine is the

master and the men are its servitors. The operator of the mechanism
simply directs its energies, when the motive power is given to it, and
the coal is undercut or mined ; the blaster follows with drills and ex-

plosives to loosen the mass ; the loaders reduce it and shovel it into pit-

cars ; the timbermen follow and prop the roof which no longer has the

mineral to rest upon ; laborers assist in every process, and a machinist
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is retained for repairs. Each one does his certain portion of the work
and no more, and doubtless does it better as well as faster by reason

of bis greater skill thus acquired; but this is only one small talent

at the best, and chiefly consists in that sort of activity and hardness

which is common to all good workmen, and which qualities any good
workman to take his place. Herein lies the chief value of the machine

to the mine owner. It relieves him for the most part of skilled labor,

and of all the restraints which that implies ; it opens to him the whole

labor market from which to recruit his forces, it enables him to concen-

trate the work of the mine at given points, and it admits of the grad-

uation of wages to specific work aud the payment of wages by the day.

These conditions siguify a more effective organization of the working

force, and doubtless reduce the ultimate cost of production, even though

the output be not materially increased.

Employes.—As should be expected from the greater output, the num-

ber ot persons who have gained their livelihood through this industry

during the year is materially larger than in the year preceding.

The statistics of employes for a series of years may be summarized as

follows

:

Employes in Illinois coal mines from 1882 to 1888.

Years.

1882
1883.
1884 .

1885
188li .

1887 .

1888

Miners. Others. Total

20, 839
2(1,010

20, 772

20, 973

21, 158

23, 648

3,100
4, 905
5, 1 74
4,873
5, 616
5,762

20, 290
23, 939
25, 575
25, 940
25, 840
26, 804
29, 410

These are the numbers reported each year by the employers, as the

average number employed during the winter or busy season, which

comprises in general about eight months. Of course it can not be exact,

as the number of men at work at each place fluctuates from week to

week with the demand for coal, but the figures are doubtless substan-

tially correct for the maximum of employes. The number at work during

the summer months is materially less, though the unemployed are usu-

ally seeking other occupations in the vicinity, and are available at the

mine, if required.

The increase in men over those employed in 1887 is nearly 10 per cent.,

but the increase in output is 15£ per cent. The product per man for

1887 was 486 tons, aud for 1888 was 501 tons.

Of the whole number of employes, 3,088, or practically 10 per cent.,

are engaged in machine mining. Dividing the tonuagecut by machines^

by this number of operatives, it is found that the per capita product

under this system is 726 tons per man. This, however, is the deduc-

tion as to all machine work and all men engaged in it ; a former deduc-

tion shows the specific performance of machines in selected localities

where there has been the least hinderauce to continuous and system-

atic work.
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The number of days worked daring L888at282 mines throughout the

State, which employed 88 per cent, of all the mining labor and which pro-

duced 93 per cent, of the total product, is shown in the following table:

Days worked during 1888 in Illinois coal mines

Inspection districts.

First
Second
Third
Fourth
Fifth

The State

Average
number of

days.

216
219
219
230.7
219

220.6

Per cent.
of total
product.

97
82
91
95
94

93

Per cent.
of total

employes.

95
71
89
91
88

88

These deductions are obtained from the experience of the industry

as a whole. In a former table giving the experience of 85 of the largest

mines, it is shown that they delivered 52.4 per ceut. of the total product

of the State, gave employment to 47.3 per cent, of all the men, and made

an average of 227.2 days of running time.

The following statement shows by inspectors' districts.the results of

the year's operations in the 282 mines which produced 93 per cent, of

the total output of the State

:

• Average Ions raised, number of mines, etc., 1888.

Inspection districts.

First
Second
Third
Fourth
Fifth

The State

No. of
mines.

37
32
80

51
82

282

Average
number of
men per
mine.

221.5
109
58. 3
90.8
59. 3

Average
daj s

worked.

216
219
219
230.

219

Average
tons per
man per
annum.

91.7 220.6

340.2
304.6
42K
587
500.9

427

Average
tons per
day per
mine.

303

151.3
114
231
137. 3

177.3

The statistics of casualties in and about the coal mines of Illinois have

been taken now for six years, and the results of the inquiry, together with

corresponding statistics of production, are herewith presented:

Casualties in coal mining in Illinois compared with the production.

Years.
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Mr. J. H. Decker, secretary of the American Water Works Associa-

tion, Winflekl, Kansas, made boiler tests some time ago at Hannibal,

Missouri, of a number of Illinois coals and has reported the following

results: The tests were with two boilers 60 inches by 16 feet, having

eighty-four 3-iuch tubes, set independently, ordinary plain setting,

single return draught. The grate surface was 25 square feet, and com-

mon grate bars with three-eighths air space.

Boiler tests of Illinois coal.

Sources of coal.

Neelyville

Athens
Colchester and Springfield
Colchester
Dawson
Rich Hill, Missouri

Water evap-
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States is more frequently designated as the Illinois field of the United

States than as tlie Central field.

Great difficulty has been experienced in making a thorough and reli-

able estimate as to the total product of the State. Mr. Thomas McQuade,
State mine inspector, has estimated it at 3,140,979 short tons during

1888.

The production for 1888 was 76,732 tons less than during 1887. The
principal cause for this decrease has been the amount of coal displaced

by the introduction of natural gas into Indianapolis and other cities

within the State, and by the consumption of crude oil for fuel in

Chicago, which is transported by the Standard Oil Company in a p,ipe

line extending from the Lima oil field in Ohio to that city. If the con-

sumption of natural gas in the State, and of oil in Chicago materially

increase, the production of the Indiana coal mines will proportionately

decrease unless consumers are found by the trade in districts into which

the Indiana coal is not at present shipped. Against this unpromising

outlook it is claimed that between $200,000 and $300,000 have been in-

vested in uuworked coal tracts and new mines in the State during the

past year.

The following table exhibits the number of mines which were worked

during the year in each county, and the number of men employed both

inside and outside the mines

:

Coal mines, and men employed, in Indiana during 1888.

[Employing 10 men of more.]

Clay
Daviess
Dubois
Fountain ,

Greene
Gibson ,

Knox
Martin
Owen
Perry
Parke
Pike
Sullivan
Spencer

,

Vigo
Vermilion
Vanderburgh
Warrick
Warren

Counties.

Total

Total employes.

Mines.

45
15
10
10
9
3
3
3
5
12
17
18
13

10
17
5
5

12
9

214

Men em-
ployed
inside.

3,110
438
60
73

308
6

65
15
30
114
639
291
439
35
5G3
220
197
75
17

6,785

Men em-
ployed
out .side.

213
61
12
14
39
3
7
3
5

20
70
50
70
10
65
30
32
12
2

718

7,503

The coal beds are locally designated by the letters of the alphabet,

extending from A up to N, although no commercial coal beds have yet
been discovered to correspond to the letters C, D, and E. The re-

maining eleven coal beds have an aggregate thickness of between 25
3G77 min—17
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and 30 feet, and are included in coal measures whose average aggre-

gate thickness in any one locality does not exceed much more than

from 250 to 300 feet.

Professor Cox, late State geologist of Indiana, claims a thickness

of 650 feet for the coal measures within the State in a number of

localities.

The coal beds which are mined by the largest operator in the State,

the Brazil Block Coal Company, are beds I and J. These beds vary

in thickness from 2 feet, to 4 feet 6 inches. The beds are found to lie

in local basins and their extent is considered limited.

The following table exhibits the total product of Indiana coal during

the past sixteen years

:

Annual product of coal in Indiana for sixteen years.

Tears.
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Statistics of coal mines in Indiana—Continued.

259

Natuesof urines.

SULLIVAN COUNTY.

Pioneer
Shellmrn No. 2
Hancock
Lyenton
Dagger
Superior
New Pittsburgh

VERMILION COUNTY.

Sharky
Brown's
Norton Creek Nos. 1,

2

WAERICK COUNTY.

Fuller
De Forest
No.3

PIKE COUNTX.

Ayrshire
Whitman
Blackburn
KogerBros

KNOX COUNTY.

Indian Creek

PERRY COUNTY.

Sioux No.2
Bergenroth

I'AKKE COUNTY.

No.4
No.5
No.6
Black Diamond
Blaine Shaft
Blaine Slopes, 2 and 3

Cox No. 1

CoxNo.2

DAVIESS COUNTY.

Sulphur Spring ..

Eureka
Maple Valley
No.4
No. 6
Buckeye
Wilsons
Wilsons No. 2
Mutual No. 2

DUBOIS COUNTY.

Rosebank .

Barronian ,

FOUNTAIN COUNTY.

Harrison

GREENE COUNTY.

Island City No. 1

Island City No. 2
Summit

Operators.

Crawford Coal Company. -

.

Shelburn Coal Company
Hancock & Konkle
Lyenton Coal Company
Hugger & Neil
Superior Coal Company
Pittsburgh Coal and Coke
Company.

Sharky Coal Company
Brown
Norton Creek Coal Com-
pany.

R. Lowder . .

.

B. Menden
Gosslv &. Co.

D.Ingle
C. Townsend
S. Bettanian .

Koger Bros..

Indian Creek Coal Company

A.C.Coal Company.
Bergenroth Bros

Parke County Coal Company
do '.

do
Stevens Coal Company
B. B. Coal Company

do
dO r.

do

Cable & Kaufman
do
do
do
do

Cannel Coal Company
Wilson Coal Company
... do .'

Mutual Mining Company.

Kind of
mine.

J.C.Foote...
A. Barronian

Harrison B. Coal Company

Island Coal Company.
do

Dugger, Neil it Co

Shaft
...do
...do
...do
...do
...do
Drift

Drift
...do
...do

Shaft
...do
...do

Slope
Shaft

.

Slope .

Shaft ,

Shaft

Drift .

Shaft

.

Shaft

.

...do .

. . do .

Slope .

Shaft

.

Slope .

Shaft

.

...do.

...do
Slope
Shaft
...do
...do
...do
...do
...do
...do

Drift .

Shaft

.

Slope

Shaft
...do
....do

a 2
© JH

L....
L....
L. . . .

.

L....
L....
L....
L....

L....
L....
L....

K....
K.„.
K.-...

L....
L....
L....
L....

F....
Gr . ...

L...
L...
L...
I....

J ...

I....
L...
L...

r.

.

L .

L.
L.
L.
1 .

I .

L
I..

L
L

L
L
L

Coal
thick-
ness.

Ft.

5
5
4
5
5
5
G

In.
6

4

4

G

4 4
4 4
6

4 8
4
6
7

6

10

6

6
6

Depth
from

surface.

Feet.

248
248
50
70
70
100
60

90
70
40

45
95
85

65
50
40
80

95

150
140

80
80
70
38
40
30

100
50

60
48
74
70
49
100

96
67
100

50
60

30

60
70
76
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Statistics of coal mines in Indiana—Continued.

Names of mines.

CLAY COUNTY.

Gait No. 1

GartNo.2
Gart No. 5

Gart No. 6

Gart No. 7

Gart No. 8

Gart No. 9 ->.

Gart No. 10

Chicago
Campbell
Crawfonls No. 1 .

Crawforda No. 2

.

Craw fords No. 3

.

Peanut mine—
Star
Peanut No.2 ....

Nickel Plate ....

Chicago
South .slopo

Newburg...
Eufeka
Staunton ...

Brushville.

.

Watson's
Vandalia
Diamond •

Church Hill
Litchfield
Jumbo
Harrison
Morris
Laucaster No.2.

Operators.

B. B. Coal Company
do '.-

do
.do
do
do
do
.do
.do
.do

Crawford Coal Company
do '

do
E.L. Winkleplock . :

do
do

Jackson Coal and Mining
Company.

A. P. Coal ( Company
P. Ehrlich & Co ..'.

do
do

J. Summers
Gart Coal and Mining Com-
pany.

do ,

Ziller & Sigler.
do

Weaver, Todd & ( 1o

Coal Bluff MiningCompany.
Watson , Little & Co ,

C. & I. B. Coal Company
John Morris
Lancaster Coal Company . .

.

Kind
ofmine.

Shaft
...do
Slope -

Shaft

.

...do .

...do .

...do .

...do .

...do

...do .

do .

...do
Slope .

Shaft
...do
...do .

....do .

...do.
Slope .

Shaft

.

...do .

...do .

...do.

...do

...do

...do

...do

...do

...do

...do

...do
. . .do

31
qj f-t

W ?

J ....

J ....

J ...

J ....

T. & J
I.. ..

I. & J
[.<& .1

J ....

I

I.& J
J ....

I
J ...

I.& J
I
I.& J

J ....

I
L....
T
L....
L....

I

T.& J
J ....

J ....

I. & J
I.& J
I

I
I

Coal
thick-
ness.

Ft.
3
3

3
3
3
4
4
4
3
3
4
3
3
3
3
3
3

3
3
7

3
6
G

3

3

3
3

3

4
4
4

4

hi.

c
6

«»

4
7

3
6
4

10
10
4

6
5

5
6
6

3

10
3
4

6

6

Depth
from

surface

Feet,
109
120
75
90
70
95

101)

107
80
100
107
82
25
80
70

• 40
102

40
30
75
80
38
60

50
37
69
37
90
70
90
72
60

INDIAN TERRITORY.

Total product ill 1888, 761,986 short tons ; spot value, $1,432,0713.

All tlie producing coal mines in the Territory are located along the

line of the Missouri Pacific railway within the reservation of the Choc-

taw Nation, which occupies the southeastern part of the Territory. The

total increase in the product during 1888 over that for 1887 was 76,075

tons, and the increase in spot value during the same year was $145,380.

The Indian Territory mines are operated by the Osage Coal and Mining

Company and by the Atoka Mining Company. The mines of the Osage

company are located at McAlester, in Tobocksey county, of the Choc-

taw Nation. The producing mines during the year were Nos. 7, 9, 10,

and 11, and the total product of all the mines worked was 425,735 tons,

of which 10,000 tons were consumed at the mines and 415,735 tons were

shipped to various points in Texas, Mexico, New Mexico, and Arizona.

The average selling price of this coal for the year, delivered on cars at

the mine mouth, was $1.95. During 1887, 37,818 tons of the product ol

these mines was manufactured into coke for shipment, but during 1888

the company reports that no coke was made at the McAlester mines.

The mines were worked 236 days during the year, and there were on

an average 955 miners and laborers employed. The aggregate wages
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paid to these men during the year was $732,890.60. The average thick-

ness of the coal bed which is worked is from 3 feet 6 inches to 4 feet.

The bed has considerable dip and contains a good quality of coal.

The following table exhibits the composition of the McAlester coal and
coke as reported by the company.

Analyses of coal and colce from McAlester, Indian Territory.
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IOWA.

Total product in 1888, 4,952,440 tons ; spot value, $6,438,172.

The statistics of the Iowa coal fields for the calendar year 1888 have
been compiled from returns from the mine inspectors and facts collected

directly by the United States Survey. The statistics of the Iowa coal

mines collected by the mine inspectors cover the fiscal year extending

from July 1, 1887, to June 30, 1888. This fact, together with the great

difficulty which has been experienced by the State inspectors in getting

the individual coal operators and operating companies to report their

production, has made it necessary to collect a large amount of informa-

tion independent of the State department, in order to determine the

production for the calendar year 1888.

The Iowa mines produced, during the year 1888, 478,612 tons more coal

than during 1887. The fact that the production of the Iowa coal miues

during the past year increased, is important, and is not generally appre-

ciated in the State or by the coal trade generally. This results, no

doubt, from the fact that the proportion of the total product taken by
local consumers is greater in the State of Iowa than in any other coal

producing State. The number of small mines is greater than in any

other State, and the production in special districts varies more from

year to year, due to the increase of railroad construction and the com-

petition with more valuable coals mined in adjoining States.

The State is divided into three inspection districts known respective-

ly as the Southern or First district, of which Mr. Thomas Binks is

inspector; the Northeastern or Second district, of which Mr. James
Gildroy is inspector, and the Northwestern or Third district, of which

Mr. James E. Stout is inspector. The most notable decrease in the

production of coal of commercial sizes, excluding nut coal during the

past year, was in the Third or Northwestern district, the decrease for

the calendar year 1888 being 6,321 tons. In the table which follows

the nut coal is included in 1888. In speaking of the general condition

of the coal trade in this district under date of January 26, 1889, Mr.

Stout says

:

" There has been no special development in the Third district during

the year ; in fact there has been rather a retrograde movement, quite

a number of mines being worked out and abandoned, and very few

new ones opened, although the output of coal is nearly as large as

during the preceding fiscal year. The condition of the coal trade in

Iowa at the close of 1888 was very discouraging, owing to the contin-

ued warm weather. The outlook was very bright in the early part of

the season, in fact better than usual, and there is no doubt that, if the

weather had been as cold as the Iowa winters generally are, it would

have been a very prosperous year; but at that time the mines in this

district did not average half time, while the prices for the railroad trade

were demoralized. It will be found by comparison that the average
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selling price of coal in this district is considerably higher than in either

of the other districts, both for railroad use and for local trade, but the

location of the Third district easily explains the fact, since mines in the

southern and southeastern part of the State have to compete with coal

brought from Missouri and Illinois mines, while the Third district,

being the farthest northeast, has greater advantages as to location,

and consequently coal can and does command better prices. Then
again it will be impossible for the majority of the operators in the Third

district to mine coal as cheaply as it is done in the other two districts,

for several reasons ; the coal beds are not so thick, the roof is not so

good, and the coal exists in smaller basins. For these reasons the mines

are operated on a small scale, and the coal can not be handled on so

small a margin of profit as at the larger mines in the other two dis-

tricts."

The following table shows the production of coal in each district for

the past six years

:

Total production of coal in Iowa by districts from 1883 to 1888, inclusive.

Districts.
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tioii for 1888 was Wapello ; the increase in the production of this latter

county during 1888 being 108,322 tons, practically the same as the de-

crease in the former county. The following table exhibits special facts

connected with the production of coal in the first district counties dur-

ing the fiscal year 1888

:

General statistics of coal mining in the first district of
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tion of Lucas county mines commenced during the winter of 1885 and
1886.

During 1888 Marion county produced 17,957 tons more coal than

during the previous year. The growth in the production of the mines

of this county has been progressive since 1881, when the production

was about one-eighth of what it was in 1888. This steady growth in the

mines of the county is due largely to the favorable thickness of the

beds, which range from 3 feet 6 inches to 6 feet. Although there was

a slight change in the producing mines, yet the number, 44, of mines

worked during 1888 remained the same as the previous year.

In Monroe county the increase in the product of the mines in 1888

over the previous year was 50,391 tons. Most of the coal beds which

are mined lie from 50 to 160 feet below the surface. The number
of operating mines in this county remained the same as during the

previous year. Although there was considerable increase in the total

product, the average number of miners employed remains practically

the same as during the previous year. This is a significant fact, and

points to better mine management and more systematic and economical

mining of coal. Most of the coal mined in this county is shipped over

the railroad, and the coal from some of the mines which are not directly

connected by rail will bear the expense of shipment to the railroad by
wagons. Next to Davis county, there is less coal produced in Page
county than in any other county in the district, although the produc-

tion of this county, which, during 1888, was 3,430 tons, was nearly

double the production of the previous year. The coal bed which is

mined in Page county has only an average thickness of 1 foot 6 inches.

In Taylor county the production during 1888 was 4,178 tons less

than during the previous year. The small product of this county,

8,002 tons, is due to the extreme thinness of the coal beds, which
ranges from 16 to 18 inches. In Van Buren county the product during

the year was practically the same as during the year 1887. The product

of the mines of this county is sold almost exclusively to local consumers.

Wapello county produced more coal than any other county in the

district, the increase in its product during 18S8 over that for 1887 being

108,322 tons. The most important establishment in the county is that

of the Wapello Coal Company, and the increase of the total product of

the county is due, possibly, more to the extension of the operations of

this company than to any other cause.

The production of the mines iu Wayne county was 3,791 tons less in

1888 than the previous year. The most important establishment in the

county, that of the Occidental Coal Company, is carried on in a bed
which ranges from 2 feet to 2 feet 9 inches in thickness. It lies at a
depth of 240 feet.

The total production of the mines in Warren county during 1888 was
17,103 tons, being 30 per cent, less than the production of the previous

year.
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Tlie following table exhibits the production of coal in the second or

northeastern district, by counties, for the past six years

:

Product of coal in the second inspection district of Iowa, from 1883 to 1888, inclusive.

Counties.
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report their product during the year 1887. The average thickness of

the coal beds mined in this county is about five feet, the range in thick-

ness being from 3 feet G inches to about 7 feet.

The product of the coal mines of Scott county during 1888 was 9,080

tons, a slight increase over the product of the same mines for 1887.

Most of the coal mined in this county comes from country .banks to

supply a local trade. The nearness of the county to the Mississippi

river places it in an unfavorable position to compete with better coals,

which can be brought iu both by river and railroad from other States.

The coal beds in this county are thin and varying in thickness, which

makes the mining operations more or less hazardous.

In Hardin county only 1,000 tons of coal were mined during 1888,

and this amount was consumed entirely by local trade.

The total production of these counties during 1888, including nut coal

was 198,371 tons greater than during 1887. It is probable, however,

that there was really less coal produced in this district during the latter

year, since in 1888 there were 311,146 tons of nut coal reported from

the mines. For 1887 no account was taken of the nut coal sold. The
following table exhibits special facts connected with the mining of coal

in the Second or Northeastern district during 1888

:

dene)
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The total product mined during the year 1888 was practically the

same as during 1887, the slight difference in favor of the latter year,

6,321 tons, being probably due to the fact that the reports for 1887, as

far as can be ascertained, gave the lump coal product, while many of the

reports received for 1888 classified the product of the mines into lump
coal, and nut coal, of which latter there was an aggregate reported

for the district of 133,153 tons. If, however, the reports received for

1887 included all lump and nut coal produced by the mines, there will

be an increase in the total product of the district for 1888 of 126,832

tons, iustead of a decrease, as already noted, of 6,321 tons.

The following table exhibits special statistics connected with the

mines in the third district during 1888:

General statistics of coal mining in the third district of Ioiva in 1888.

Counties.
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during 1883, 1884, 1885, and 1886, this falling off was due to the fact

that the beds are in small detached areas, which makes the aggregate

cost of mining more expensive. The increase in the product during the

past two years has been due to more favorable rates received from the

railroad, which has insured a slightly greater profit to the operator.

The total product of Guthrie county was practically the same as during

1887. The coal is a favorite one among domestic consumers, and the

product of the mines is sold almost entirely to the local trade. The
coal mines of Hamilton county are, as a rule, only worked during the

winter months, and the product is sold to local consumers. The mines
are small and the coal basins in which they are located are of uncertain

extent.

In Story county only one mine is in operation. The product of this

comity was practically the same in 1888 as in 1887.

KANSAS.
Total product in 1888, 1,850,000 short tons ; spot value, $2,775,000.

During the past year great activity has existed in the search for val-

uable coal beds, and the opening of new coal mines in many localities

throughout the State has been contemplated. Various estimates of

the total coal product of the State have been made, ranging between

1,700,000 tons of coal and 1,900,000 tons. It is confidently believed

that the closest estimate which can be made from the facts in the pos-

session of the Survey is that the total product did not vary more than

50,000 or 00,000 tons below the latter figure. The scarcity of fuel, both

wood and coal, in many of the settled districts of the State, particu-

larly those at any remote distance from railway lines, has encouraged

a search for new coal openings on the part of all residents, particularly

townsmen in the more thickly settled sections and among farmers in

the isolated sections. A large amount of inonej- has been thrown away
in the State in looking for coal beds where the local geology prevents

commercial coal beds being found sufficiently near the surface to be

profitably mined.

The principal coal producing counties in the State, in the order

named, are Cherokee, Osage, Crawford, and Leavenworth. Although

there can be no definite boundaries named for any one specific coal

field, yet, for convenience of description, Mr. Braidwood has divided

the principal operating districts into the following coal fields

:

Cherokee and Crawford county coal field.

Osage, Shawnee, and Coffey county coal fields.

Neosho county coal field.

Franklin county coal field.

Bourbon and Linn county coal fields.

The following is Mr. Braidwood's description of these respective coal

fields

:

Cherokee and Crawford county coal field.—The coal bed most exten-

sively mined at present in these two counties is known by coal men as
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the Cherokee bed, and is the thickest and most valuable yet discov-

ered in the State. It ranges in thickness from 3 feet 2 inches to 3 feet

9 inches, attaining its greatest thickness in the vicinity of Weir City

and Scammonville, Cherokee county. In a few localities in this vicin-

ity it has attained a uniform thickness of 4 feet, and in a few excep-

tional places it has been found to measure 5 feet. This coal seems

to possess superior qualitjr over most other bituminous coals coming

into the same market, and is sold at a higher price. It is a coal hav-

ing good coking qualities, aud is a good gas coal. As evidence of this

fact it is being used very generally by the gas companies of the State.

The outcrop of the eastern edge of this coal bed can be traced along a

line in a southwestern direction from Mulberry, Kansas, and Morerod,

Missouri, passing through Litchfield, Pittsburgh, aud Weir City, to

Columbus, a distance of 30 miles ; the outcrop running to the east or

west in conformity with the undulations of the surface. The bed is

being mined by shaft, slope, drift, and strip-bank openings at inter-

vals at and between these points. This coal bed is probably the same

as that which is found at Walnut, Macon county, Missouri, but the

most valuable areas of the bed so far discovered seem to be in Kansas.

Beyond the vicinity of Columbus, to the southwest into the Neosho

Eiver basin, the trace of this bed has been lost. It has probably been

cut out by the low lands of the river, aud will come to view again

southwest from Columbus, in the Indian Territory. The general dip

or declivity is found bearing to the north and west. As evideuce

of this fact, so far as this coal bed has been developed, it is found

deeper and deeper the further we get in that direction, so that the extent

of the area of the bed is much greater than was surmised a few years

ago. It seems to dip towards the interior of the State, varying with

the undulations of the surface, at the rate of 15 to 30 feet to the mile.

In Pittsburgh there is a shaft, 30 feet in depth, located about three-

fourths of a mile west from the outcrop line. Three miles due north-

west of this shaft, at a place called Lone Oak, in ground having com-

paratively the same elevation, will be found a shaft working the same

coal bed 116 feet beneath the surface. At Weir City, Cherokee county,

there are 45 -foot shafts also within 1£ miles from the outcrop. Four

miles north and west of these shafts, near the city of Cherokee, will be

found a shaft working the same bed, 140 feet in depth, and on ground

having comparatively the same surface elevation. There are also other

small beds of coal which run beneath the surface successively between

the outcrop of this larger bed and where it is now being mined in these

deep openings. One of these beds has attained a thickness of 26

inches. This bed can be found cropping out between the deep shaft at

Cherokee and the other, not so deep, at Weir City, and between the

shaft at Lone Oak and the one not so deep at Pittsburgh. The same

bed is being stripped at Coalville, northwest of Mulberry, and is being

mined from a shaft opening at Arcadia. It is also being mined at Mr.

J. M. Baud's shaft at Cherokee, in Crawford county; it is being
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stripped and drifted on Cherry creek, northwest of Columbus, and is

being mined from two shaft openings near Hallowell, due west of Co-

lumbus. This bed will no doubt make a valuable seam for long-wall

work in the near future. In the hands of a good company, having
managers who understand this system of work, this bed could be mined
with profit and compete in the market with other coals, as there seem
to be no other troubles or faults in it.

Other smaller beds, evidently above this latter coal bed, are being
mined near Oswego, in Labette county. There is no scarcity of coal in

this part of the country; the coal beds are very extensive. It is only

a question of sinking the shafts a few feet deeper when the shallower

areas are worked out.

Osage, Shawnee, and Coffey county coal fields.—The outcropping of a
coal bed can be seen in this field in a similar manner to that found in

Cherokee and Crawford counties, the eastern edge of the outcrop vary-

ing to the east and west owing to the undulations of the surface. The
outcrop comes to view at intervals on the surface on a line in a south-

western direction from a point 3 miles west of Topeka, passing through

Carbondale and east of Scranton, Burlingame, Dragoon, Peterton,

Osage City, Barclay, and Avonia, through Lebo, in Coffey couuty, and
to a point near Neosho Rapids, in Lyon county, showing an extent of

country 65 miles long, between the Kansas and Neosho rivers, where
coal is being mined at frequeut intervals. The breadth of this coal area

is not known. This coal bed ranges in thickness from 12 to 20 inches,

having attained its greatest thickness at Scranton, and from here grad-

ually thinning down to the northeast as it approaches the Kansas river,

and to the southwest as it approaches the Neosho river.

A few years ago coal was mined in Shawnee county by the strip-

ping process, but it is now beiug mined from shaft openings. At
Carbondale, in Osage county, it is being mined from both strip-banks

and shafts. Miniug operations are going on, on high land, above

the town called Carbon Hill. At Scranton it is found deeper, being

farther to the northwest. There it has been stripped only in a few

places on low land, the mining operations now going on being shaft

openings. At Burlingame, which is farthest to the northwest of all

the other localities, it is found, and is being mined from shaft open-

ings ranging from 85 to 103 feet in depth. It is also mined from

shafts at Dragoon, Peterton, and Osage City, but the shafts are not

quite so deep, as those places are not so far to the northwest as Bur-

lingame. It is being mined by shafts east of Barclay; from strip-

works and drifts at Arvouia; from strip-works, drifts, and shaft

openings at Lebo ; and from strip-works near Neosho Rapids. There
is no scarcity of coal in this coal field, as a practically inexhaustible

supply will be only a question of sinking shafts a little deeper for the

coal as the shallow parts of the bed are worked out.

Neosho county coal field.—The coal beds within profitable mining
reach are confined to a very small portion of the county. Two miles
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south of Thayer, where mining operations are going on, there is a very

small amount of coal shipped, the most of it being sold to the country

trade. This coal bed is 14 inches in thickness and is found on low

land, drawing to the Neosho river. It is being mined iu the winter

months by the drifting process, with from one to six men employed in

each drift. In the summer season very little coal is mined or sold. A
few miners work the whole year round, stacking the coal in summer
and selling it in winter. The coal being found at greater depths about

10 miles west of the Neosho river probably accounts for the bed being

seen only in one place. It is very probable that it extends over a great

deal more country to the north and west than it gets credit for. The
extent of country so far developed, by easy reach, covers about 4 square

miles and is dotted here and there by one-man drifts.

FranJclin county coal field.—The coal in this county is found cropping

out at Eansomville, and to the southwest at Williamsburg. A shaft

at Sibley, in Douglas county, is probably sunk to the same coal. The
thickness of the coal bed ranges from 1G to 18 inches ; it has a good

roof, but generally a hard fire-clay bottom. The best mining opera-

tions are where the coal is found at shallow depths. The conditions are

favorable for long-wall work, which is the prevailing system and is

successfully practiced.

Bourbon and Linn county coal fields.—The coal bed mined in Bourbon
county, by the drifting and stripping process, is probably the same bed
which is bciug mined in Linn county by deep shafts. At LaCygne,
Pleasanton, Mound City and Orchard this coal bed ranges from 18

inches to 2 feet, and in certain localities it is 3 feet in thickness. It is

said that a coal bed has been found at Paola, Miami county, at a depth

of 150 feet from the surface. This is probably the same coal bed, and
it might be said that it is this or some bed near to it that is found in

Leavenworth and Lansing, in Leavenworth county.

Coalfields of the central counties ofKansas.—In the center of the State,

in the counties of Eussell, Ellsworth, Lincoln, Mitchell, Cloud, Kepublic,

and Jewell, there is found an inferior bed of lignite or brown coal, which
burns very much like wood, has a white smoke, and makes no soot but

much ash. This bed is being mined hy the drifts on the south side of

the Smoky Hill river, south of Wilson, in Ellsworth county. The
drifts follow the coal bed into the side of the bluffs about 100 or 150

feet above the level of the river. The coal bed is next found in Ells-

worth county, on the high land in the northeastern part, near Ben's

ranch and Delight post office, where it is also being mined by drifts.

The bed is found to average 22 inches in thickness, with local thick-

nesses as low as 8 inches and as high as 3 feet. It is next found in

shaft openings in Lincoln county, on low lands near Denmark, Potten-

burgh, Ingalls, and Beacon post offices. Next it is found at Minersville,

on the division line of Cloud and Kepublic counties, where it is mined
from slope and shaft openings, 45 feet from the surface ; on very low

land the same bed has been stripped. At Omio, Jewell county, this
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same, coal bed lias been discovered at a depth of 150 feet beneath the

surface. Before the Oniio shaft was sunk the bed was reported by the

drillers to be 3 feet in thickness, and of a fine bituminous quality, but

since the shaft has been sunk the bed is found to contain the same
quality of coal, and it only measures 16 to 18 inches in thickness.

At Homer, in Russell county, the coal bed is found in a shaft over

100 feet in depth, and of about the same thickness and quality as at

Omio, Jewell county. This coal bed, like all others of the State, will

be found deeper the farther one goes to the north and west of where it is

found cropping out, as on the hills in Ellsworth and other counties. It

has no value as a competitor with coals from Colorado or those of the

eastern part of the State, but off from railroad points, as is the case at

almost all the above places, it is being mined with profit, and will no

doubt continue to be mined with profit until railroad facilities will lay

other coals down for less money with due regard t® quality, etc.

The total product of the State during 1S8S is estimated to have been

40,250,000 bushels or 1,850,000 short tons, a gain over 1887 of 253,301

short tons or 6,331,025 bushels, This gain is greater than that esti-

mated by Mr. Findlay, who, from the incomplete returns he has received,

regards the product of 1888 to be approximately the same as during

1887. The facts obtained directly by the Survey for 1888 show a

material increase in the production of the mines in many parts of the

State, particularly in the most eastern counties. The facts at hand are

not sufficiently complete, however, to make a definite statement as to

the total product of each county. The percentage of the total prod-

uct which came from the mines in each county during 1888 varied but

slightly from that produced in each county during 1887.

Coal produced by counties in Kaunas, 1887.

[Bushels of 80 pounds.]

Counties.

Bourbon
Cherokee
Coffey
Orawibrd
Ellsworth
Franklin
Leavenworth

.

Labette
Linn
Lincolr

Stripped.

750, 000
600, 000
150, 000

1, 700, 000

150, 000

25, 000
In

Neosho
Osage
Republic and Cloud
Russell
Shawnee
Other counties
Colliery consumption.

600, 000

800, 000

Total (a) . 4, 775, 000

Mined.

250, 000

9,831,553
17, 0(10

8, 041, 225
75, 000

552, 000
4,352,018

385, 000
73, 000

750, 000

9, 840, 1K9

200, 000

3, 000
107, 000

663, 990

35, 140, 975

a Total production of all coals, 39, 915, 975 bushels ; 1, 596, 639 short tons.

Osage county produces more coal than any other. The largest mines

are in the viciuity of Scrauton, Peterton, and Osage City, the Osage Gar-

i)ou Company being oije of tfje, largest proilUfiers, falling itg product

3077 mijn 16
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largely to the Atchison, Topeka and Santa F6 railroad. The wages
paid miners in this county range from 5| to 7 cents per bushel. Chero-

kee county produces about the same amount of coal as Osage. The
largest individual establishment in this county is that of the Keith and
Perry Coal Company in the vicinity of Scammonville and Weir City,

these mines, together with other smaller ones in the neighborhood
of Columbus and Cherokee, making almost the entire product of the

county. Wages here range from 3£ to 3§ cents per bushel, the coal

beds being much more easily mined than those in Osage county. The
Crawford county mines are situated principally in the vicinity of Pitts-

burgh, Litchfield, Fleming, and Frontenac; the mines of the West-
ern Coal and Mining Company, the largest one operator in the county,

being in the vicinity of Fleming. There are large areas in the county

under which workable coal beds exist at very shallow depths, so that

more coal is stripped here than anywhere else in the State. In Leaven-

worth county, which is the fourth coal county in the size of its produc-

tion, there are practically but three independent operators, the Leaven-

worth Coal Company, which mines more than half of the total jn'oduct

of the county, the Riverside Coal Company, both companies in the

vicinity of Leavenworth, and the State Penitentiary shaft at Lansing.

A new shaft has recently been sunk betweeu Leavenworth and Lansing

(distance 5 miles), and the same bed of coal which is mined at both of

these localities has been cut. All the other coal-producing counties in

the State yield less than 30,000 tons in each county and call for no spe-

cial comment.

The following table exhibits the number of operating coal mines,

both those which are worked either by drift or by shafts, and the num-

ber of surface strippings in the State, together with the thickness of

the coal beds and the designation of the character of the coal as gener-

ally classified by the coal trade:

Number of mines and strippings and thickness of coal beds worked in Kansas, 1888.

Counties.

Crawford
Cherokee
Osage
Shawnee
Coffey
Franklin
Douglas
Cloud
Republic
ElhWortJh
Lincoln
Russell
Neosho
Linn
Leavenworth
Bourbon

Labette.
Jewell..

Total

,

Number
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Professors Blake and Bailey, of the State University, have recently

prepared for the State Board of Agriculture a report showing the com-

position of the coal mined in Cherokee, Fort Scott, Leavenworth, Linn,

Osage, Franklin, and Cloud counties. Their results are embodied in

the following table:

Analyses of Kansas coals.

Nos. of samples. Water.

Cherokee measures:
1

2
3
4
5
C
7

8
!)

Cherokee (upper vein):
1

2
3.'"""".'.'.'.'.'.'.'".'.

Fort Scott:
1

2
3

Leavenworth:
1
o
3.'.'."".'.'...

Liuu county:
l :

2
3
4

Osage county:
1

2
3
4
5
6
7
8
9
10
11

Franklin county :

1

Cloud county:
1

Average:
Cherokee
Cherokee, upper vein
Fort Scott
Leavenworth
Linn county
Osage county
Franklin county..*..
Cloud county

Per cent.

1.54
1.26
1.37
2.59
1.35
2.49
2.7(i

2. 75
1.33

2.25
2.07
1.91

2.35
2.21
4.27

3.22
2. 25
2.61

1.62
2. 30
2. 59
1. 92

7. 1!>

7.71
9.29
4.70
fi. 7.

r
»

7. 27

5. 56
5. 83
7.36
4.91
7.77

7. 55

13. 70

1.94
2.08
2.94
2. CO

2.07
6.76
7. 55
13.70

Volatile
matter.

Per cent.

38.06
35.60
37.19
39.14
36.11
34.59
30. 21
30. 76
37. 33

34. 17
34.37
37.44

42.79
43. 89
38. 61

41.55
36.4!)

39.58

38. 25
40.14
42. 10

37.11

40.03
41.56
42. 05
44.86
42. 79
41.45
42. 79
43. 26
38. 33
30. 58
40. 85

44.40

46.14

36.77
35.32
41.76
39. 21
39. 42
44.59
44.46
40. 14

Fixed
carbon.

Per cent.

53.44
52. 20
50.23
51.54
59.94
54.11
54. 91
53.08
51.59

49.51
50. 21

46.19

45. 00
45.15
52. 39

49.32
47.27
45. 65

48. 76
48. 88
42. 05
47. 87

41.13
39. 92
40.89
42. 1

1

40. 07
41.35
39. 32
41. 75
38. 54
43.17
40. 29

37.78

28.52

52.45
48.64
47. 55
47.41
46.89
40. 86
37. 08

28.52

Ash.

Per cent.

6.90
10.94
11.21
6.75
11.60
8.81
6.12
7.41
9.75

14.07
13. 35
14.46

9.86
8.75
4.63

5.99
13. 99
12.16

11.38
8.62

13. 37
13.10

1 1 . 65
10.81
7.77
8.33
9.49
9.93

12.3:-.

9.16
15. 77
12.34
11.03

10.37

11.64

8.84
13.96
7.75
10.69
11.62
10.79
10.37
11.64

An examination of these results shows that the lower or Cherokee
coals contain the most fixed carbon, and that there is a gradual decline

in the percentage of fixed carbon towards the upper veins, with a corre-

sponding increase in the amount of volatile matter contained. On this

account the Osage coals and those immediately allied to them give the

greater quantity of gaseous products. The coals occurring in the cen-

tral and northern part of the State are often very impure and contain
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large quantities of water and ash, the latter constituent being the great

enemy standing in the way of commercial value of the Kansas coals

generally.

The rapid growth in railway systems of the State which afford greater

facilities for the importation of purer coals from surrounding States,

particularly those in the East, will always menace the development of

the poorer coals in Kansas.

KENTUCKY.

Total product in 1888, 2,570,000 short tons ; spot value, $3,084,000.

The statistics of the coal mines in Kentucky, together with the special

facts relating to the distribution of coal, have been contributed largely

by Mr. C. J. Norwood, State Inspector of Mines. The returns made to

the State Department of the production of the coal mines are for fiscal

years commencing July 1 and ending June 30. Most of the statistics

below refer to the fiscal year extending from July 1, 1887, to June 30,

1S88 ; but the summary tables show the product for the calendar year

1888. The latter tables have been compiled from special facts received

from Mr. Norwood and others. The State returns are all made in bush-

els, which, according to the State statute, contain 80 pounds each.

For convenience of description, the coal mines of the State are grouped

into three districts, the Northeastern, the Southeastern, and the West-

ern districts.

The following is an exhibit of the amount of coal produced in each

district for the last six months of 1888, and also for the calendar year.

In the case of the Western district the details of the production for the

first six months of the calendar year are also given. This additional

information for the Western district is supplied in order to replace the

returns covering the same length of time in the Mine Inspector's report,

in which an error was discovered by him after the publication of his re-

port by the State Department.

Product of the Western district for first six months of 1888.

[33 mines.]

All kinds
Lump
Nut
Slack
Miscellaneous.

Bushels.

15,730,612
8, 543, 725
2, 423, 382

293, 775
4, 469, 730

Three of the mines which contributed to the above are not included

in the list of producers of commercial coal during the six months end-

ing December 31, 1888. They are the Clifton (idle), which contributed

12,000 bushels to the total for the first six months, and those of Messrs.

0. U Ml au4 John Tcvte (the output of which wa,s small

)

?

which, have
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fallen into the list of local mines. The output in bushels for the last

half of 1888 was as follows

:

Product of the Western district for the last six months of 1888.

[35 mines.]

All kinds
Lump
Nut
Slack
Kun of mines
Miscellaneous («)-

Bushels.

16, 185, 651

8, 344, 861

2, 318, 476
573, 392

3, 990, 365
958, 557

a " Miscellaneous " includes mixed lump and nut. pea, and perhaps a little slack. Of the
total, 512,661 bushels, chiefly lump and nut (no slack), were contributed by five new mines.

In order to obtain the output for the calendar year, it is necessary to

throw the run of mines of the above table into the class known as "mis-

cellaneous." This makes the output for the year as follows :

Total output of the Western district for the calendar year 1888.

[38 mines.]

All kinds
Lump
Nut
Slack
Miscellaneous.

Bushels.

31,910,



278 MINERAL RESOURCES.

The output of one of the mines in the Southeastern district (in Pulaski

county) is estimated at 400,000 bushels of lump and 200,000 of nut

;

that of the others is computed from actual returns. Of the mines that

were producing during the first half of the year, the Woods Creek (out-

put 2,000 bushels) is idle. The product during the six months ending

December 31, 1888, was as follows :

Product of the Southeastern district for the last six months of 1888.

[24 mines.]

All kinds
Lump
Nut
Run of mines
Miscellaneous (a)

.

Bushels.

9, 364, 250
3,951,700
1, 535, 078
3, 874, 186

3,280

a " Miscellaneous" consists of mixed nut and slack. Of the total, 297,745 hushels,
chiefly lump, were contributed by the new mine Lily.

Total output of the Southeastern district for the calendar year 1888.

[25 mines.]

All kinds
Lump
Nut
Slack
Miscellaneous.

Bushels.

18, 706, 190
6,911,040
2, 785, 499

139, 100

8, 870, 551

In the following table is given the total product of the entire State

(by districts) for the calendar year 1888. The total product for the

State, as reported by the State inspector for the calendar year, was

2,401,323 tons. A careful review of all the facts obtained relating to

coal mines throughout the State has led to the conclusion that there is

a considerable amount of coal produced by country banks and con-

sumed by farmers which was not regularly reported to the mine

inspector's department, and would not, under the classification adopted

by the mine inspector, be classed as coal coming from commercial

mines. It has been estimated that the total product of this unclas-

sified coal would aggregate, during 1888, nearly 170,000 tons; so that in

the table given below there have been included 108,677 tons as the

yearly product of country banks.

Production of coal in Kentucky in 1888.

Districts.
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The average selling price of the coal at the mines varies greatly

throughout the coal region, according to the local demand, the facilities

for shipment to both near and distant consumers, and the competition

wiflh coal from the Pittsburgh region, from Ohio, from West Virginia

and in a very small degree from Tennessee. As far as it is possible to

estimate it on account of these varying conditions, it would seem safe

to place the average spot value at the mines at $1.20 per ton, or an

aggregate for, the entire product of the State at $3,084,000.

In compiling tables of production the State inspector reports that

great difficulty is always experienced in knowing whether to classify

special tonnages reported under the head "slack," "nut," and "lump,"

so that the classification under the head of "miscellaneous" includes

"pea," "mixed," "run-of- mines," or "block," "ruu-of-mines with slack

out," etc. These terms do not signify the same class of coal at all

mines. For instance, "ruu-of-mines" iu one place may be what is

properly designated as "mixed" at another. The same coal at one

place will be "mixed," "lump," and "nut," while at another place it

will be "run- of-mines with slack out," and so on. The two following

tables, compiled by the State inspector, give some interesting and

valuable statistics relating to the employes of the Kentucky coal mines,

the number of days worked, the powder consumed, and the live stock

employed.

Employes at Kentucky coal mines during the fiscal year ended June 30, 1888.

Districts.
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The figures for the number of kegs of powder consumed are not com-

plete. No report was received from a few mines at which powder is

known to be used in small quantities.

During the six months ending June 30, 1888, there were 7,205,126

bushels of coal shipped from the Western district to points outside of

the State. Most of this coal was carried over the Chesapeake, Ohio
and Southwestern, and the Louisville and Nashville Railroads, besides

600,000 bushels in boats down the Green river and 433,100 bushels by
the Ohio river. From the Northeastern district there were shipped

out of the State 1,016,973 bushels, principally over the Ashland Coal

and Iron railroad and the Chattaroi railroad. From the Southeastern

district there were shipped out of the State, over the Louisville and
Nashville, the East Tennessee,Virginia and Georgia, and the Cincinnati

Southern railroads, 2,162,835 bushels. This does not include 19,163

tons of cannel coal, which were shipped out of the State during the

same six months from White House, Sandy Eiver, and Broken Eidge

mines. The coal from the latter mines, which aggregated 16,000 tons,

was shipped entirely via the Ohio river. Acknowledgments are due

to Mr. N. E. Knott, of the Louisville and Nashville railway, and to

Mr. J. L. Frazier, of the Chesapeake, Ohio and Southwestern railroad,

for valuable information regarding the shipments from Kentucky coal

fields.

MARYLAND.
Total product in 1888,3,479,470 short tons; spot value, $3,293,070.

The statistics of the Maryland coal field have been communicated to

the Survey by Mr. C. H. Hamill, late miue inspector, and by Mr. E. T.

Browning, present mine inspector. Tbese statistics, contained in the

following tables, are reported in long tons of 2,240 pounds each.

Product of coal in Maryland for six years.

Companies.
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Statistical atialysis of the operations of the mines of Alleghany and Garrett counties,
Maryland, for the year, 1888.

Companies.

Consolidation
George's Creek Coal and Iron
Maryland
American
Borden Mining
Potomac Coal
New Central Coal
Maryland Union Coal
Davis & Elkins
National Coal
Barton and George's Creek Valley {a)

Swanton Mining
Union Mining (b)

Atlantic and George's Creek (6)

George M. Hansel (b)

Enterprise Mine (b)

Aggregate

Outpnt
of each
company.

Miners.

Long tons.

1, 023, 340
437, 992
340, 8G0
287, 058
212, 520
208, 777
1C9, 484
10G, 620

98,443
70, 592

69, 857
58, 383
6,396
6,375
3,559

399

Num-
ber.

882
282
292
200
200
166
165
155
75
78
112
50

3, 106, 670
;

2, 057

Amount
paid.

$524, 446. 33
225, 469. 90
174, 938. 82
147,117.22
108, 910. 50
104, 784. 35
86, 860. 55
54, 642. 75
49, 220. 00
39, 253. 40
35, 801. 71
29,921.28
3, 272. 71
3,187.50
1, 779. 50

199. 50

1, 589, 812. 02

Amount
paid per
capita.

$594. 75
799. 53
598. 26
735. 58
544. 58
631.23
526. 44
352. 53
656. 96
503. 25
319. 75
598. 42

Companies.

Consolidation
George's Creek Coal and Iron
Maryland
American
Borden Mining
Potomac Coal
New Central Coal
Maryland Union Coal
Davis & Elkins
National Coal
Barton and George's Creek Valley (a).

Swanton Mining
Union Mining (6)

Atlantic and George's Creek (b)

George M. Hansel (6)

Enterprise Mine (b)

Aggregate

Other employes.

Num
ber.

333
99
67
45
44
54
60
49
35
14
16
13

829

Amount
paid.

$151, 501. 68
52,411.00
29, 291. 73
21.050.25
19,250.00
25,813.45
18,810.00
19,201.63
12.086.19
5, 598. 18

5,936.00
5, 304. 97

367. 461. 08

Amount
paid

pr. capita

$454. 96
529. 04
437. 19
481. 25
437. 50

478. 03
313. 50

391. 87
333. 89
399. 87
371.00
480.00

Paid for
supplies.

$44, 771. 47
19, 105. 00
14,912.88
12,558.78
9, 197. 75
9, 133. 99
7, 714. 92
4, 131. 53
2,461.41
3, 350. 90
3, 073. 68

2, 627. 23

133,039.54

Total paid
by each
company.

$720,

296,

219,

181,

137,

139,

113,

77,

64,

48,

44,

37,

4,

3,
•>

719. 48
985. 90
143.43
332. 25
304. 25
731.79
385. 47
975. 91
367. 60
202. 48
811.39
853. 48
229. 48
601.25
028. 08
243. 00

2, 092, 035. 84

a This company commenced operations with the beginning of the current year with about ten
miners, to which number they added as working space was developed.

b Local. No return made.
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Total shipments from the Cumberland coalfield in

a Of tliis amount 35,149 Ions tons were shipped to the Chesapeake and Ohio Canal via Piedmont,
6 Includes 78, 0t5 long tons used on lino of Cumberland and Pennsylvania railroad and its branches,

pany in locomotives, rolling-mills, etc.

cThe total shipments oi' the Cumberland coal field reported by the railroads is 03 long tons greater
company.



COAL.

Maryland and West Virginia for forty-nix years.
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Frostburgh region.
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MICHIGAN.

Total product in 1888, 81,407 short tons ; spot value, $135,221.

The coal field of Michigan is the most northern of the central field of

the United States, and is detached from the coal fields in any other

State, and in the general classification is known as the northern field.

It is contained principally within the thirteen counties of Saginaw,

Shiawassee, Clinton, Ionia, Montcalm, Gratiot, Isabella, Midland, Tus-

cola, Genesee, Ingham, Eaton, and Bay. In addition, small areas are

found in Livingston and Jackson counties, and possibly in several

others further north. Although the Michigan coal field has been esti-

mated to have an aggregate area of 6,700 square miles, a very small

portion underlies the surface of Jackson county, which is the most im-

portant producing county in the State. The following table exhibits

the production of coal in the State by producing companies during the

past ten years

:

Product of coal in Michigan.
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The Corunna Coal Company produced during the year 14,735 long

tons of coal in sizes larger than nut, and 5,204 long tons of slack coal

and nut coal mixed. The average selling price of this coal for 1888, de-

livered on cars at mouth of mine, was $1.99, and the product was con-

sumed almost entirely by the Detroit and Milwaukee Railroad Com-
pany. The mines are in the vicinity of Corunna, in Shiawassee county.

The bed ranges from 2£ to 3J feet in thickness, and the coal is claimed

to be especially suitable for steam purposes. From 50 to 100 miners

and laborers are employed when the mines are in operation, and they

receive from $1.25 to $2.50 per day in wages.

The Standard Coal Company produced during the year 18,2S3 short

tons; 5,029 tons in sizes larger than nut; 7,469 short tons in nut coal

and run of-mine, not including slack, and 5,785 short tons of slack coal.

The product of the mines is shipped principally to Jackson, and the

average selling price during the year, delivered on cars at the mouth of

mine was $1,80. The coal bed ranges from 3 to 3.1 feet thick. From
50 to 00 miners and laborers are employed; the miners receive $2

a day and the laborers $1.50.

MISSOURI.

Total product in 1888, 3,909,967 short tons; spot value, $5,864,950.(a)

The most productive coal areas in Missouri are found in the northern

and western parts of the State, north of the Missouri river and west of

the La Mine and Osage rivers. A small area underlaid by the lower

strata of the Coal Measures is, however, found south of the Missouri

river in the immediate vicinity of the city of Saint Louis, in Saint Louis

county, and it is in this area that the valuable fire-clay bod is found

which supplies the Saint Louis fire-brick and clay manufacturing es-

tablishments. There are thirty-five counties which produce coal.

The total product of all the mines in the State during 1S88 was

3,909,967 short tons, a gain over the product of 18S7 of 700,051 short

tons.

The largest producing county in the State is Bates, containing ten

producing mines. The most important coal fields in Bates county are

those at Rich Hill, in the southern part of the county. These fields are

considered the most valuable and extensive in the State. The roof over

this coal is a solid slate. The coal is excellent for steam and heating

purposes, being but little inferior to Pittsburgh or McAlester coal. Two
large companies are operating in the district, and a number of private

operators are also workiug mines in this district and shipping from

one to fifteen cars per day. This coal deposit extends over the entire

a Hon. Oscar Kochtitzky, commissioner of labor statistics, estimates the total spot

value of the 188b product at $8,650,000, or an average of $2.21 per ton; but from the

detailed facts obtained from coal operators and coal tradesmen throughout the State

it is not thought that it- <'\o<n-de<] an average of $1.50 per tou.oran aggregate npolj

»« Of $5,864,9
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southern portion of Bates county and the northern portion of Vernon
county.

The second largest producing county in the State is Macon. There

are ten mines shipping coal. The average thickness of the coal bed

worked is 4 feet. Of the other counties in the State the following are

the most important: Audrain, Barton, Henry, La Fayette, Putnam,

Eandolph, and Kay.

In Putnam county the coal field is found in the eastern part, extend-

ing over several thousands of acres. There are three coal beds found in

this region. The first is 18 inches thick and lies close to the surface.

It is largely mined by stripping. The second bed averages about 3 feet

9 inches in thickness and is usually mined by drifts. It yields an excel-

lent bituminous coal and is largely used for smithing purposes. The
third bed is found at depths varying from 50 to 100 feet below the sur-

face and must be mined by shafts. It is said to be the most valuable

coal of the three. In several of the counties in the central part of the

State large deposits of caunel coal are found. In Moniteau county,

about 125 miles from Saint Louis, a cannel coal bed has been found which

varies from 12 to 72 feet in thickness. In some localities this coal may
be mined by stripping. Caunel coal is also mined in Cooper county,

where the bed has been entered for a depth of 35 feet without passing

through it; 8,100 tons of this coal were produced in 1888. These can-

nel coal deposits are usually enlargements of the coal bed in the form

of pockets.

The product of the coal companies of Saint Louis for 1887 and* 1888,

as reported by Mr. B. M McDowell, general manager and mining engi-

neer, is as follows

Product of coal cow panics, Saint Louis, Missouri, from which the Survey has received re-

turns.

Names of companies.
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commercial product from a number of the mines reported by Mr. Mc-

Dowell :

Analyses of Missouri coals reported to the Survey.

Names of companies.
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in the Jenny Lind district, Arkansas, and 1,244 acres in Barton county,

Missouri.

Acreage of coal lands owned by Missouri Pacific Railway Company.

Stations.

Minden
Fleming
Folsom
Foster
Jenny Lind

Total.

Counties.

Barton
Crawford.
Cherokee

.

Bates
Sebastian.

States.

Missouri.

.

Kansas . .

.

...do
Missouri..
Arkansas.

Acres.

1,538
4, 551

2,670
40

5,071

13, 870

The development of the Jenny Lind district, in Sebastian county,

Arkansas, was actively prosecuted, and the stage of production nearly

reached at the close of the year. The completion of the Fort Smith

branch to this coal field affords the necessary transportation facilities

to place the coal from these mines in use as company fuel and for com-

mercial purposes. The tonnage of coal mined by the Lexington Coal

Mining Company amounted to 154,104 tons, an increase of 24,475 tons.

Additional coal lands, miners' houses, and side tracks were acquired and

constructed during the year, and a new mine (No. 3) opened. The

mines of the Rich Hill Coal and Mining Company produced an output

during the year of 400,451 tons, a decrease of 71,105 tons. The coal

lands of this company, comprising 1,918 acres, are estimated to contain

an undeveloped product of 1,200,000 tons. The principal expenditures

made, in addition to operating expenses, were for new equipment and

side tracks.

Total product of coal in 1888 by five Missouri companies.

Companies.
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which these individual companies have produced from their own mines

and lands, but coal gotten from leased mines and lands, and in some

instances coal which has been purchased for shipment from small ad-

joining mines.

The following table exhibi ts special statistics of the coal mines in

Missouri during 1888

:

Partial statistics of Missouri coal mines, 1888.

Counties.

Audrain ...

Barton
Bates
Caldwell...
Carroll ....

Cooper
Grundy
Henry
Johnson ...

La Fayette
Linu
Macon
Putnam ...

Randolph.

.

Kay
Vernon

Number
of mines
reported

on.
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from the home market, which includes Sand Coulee and Great Falls,

with the Montana Smelting Company, it is coming into use in other

places, and the supply is now equal to the demand. The total output

for October, November, and December may be estimated at 12,000 short

tons. On December 31, 1888, the number of men employed was 250.

Machinery is ordered, and has already arrived, which will make the

daily movement of coal 2,000 short tons and give employment to 1,500

men in a very short time. Dean's mine, which borders on the north

side of the property already described, is developed by main entry and
rooms. The total output for 1888 was about 2,000 short tons. The
principal market was Great Falls. Humphrey's mine was worked about

two months during the past year. The principal market for coal was
Great Falls. The capacity of output at present is 80 short tons per

day. Culberson's and Wrenu's mines have been idle during the past

year, though the main entry in the latter is now in 550 feet.

Belt creelt.—This coal field is situated about 10 miles from, and is

identical with, the Sand Coulee formation. Six openings are now de-

veloped, showing an average thickness of S£ feet of coal. Castner's

mine is the most developed, the main entry being 950 feet in length,

besides rooms and side entries. Millard's and Brown's mines, about

one-half mile east, have very good showings. Several new openings are

being made on the eastern boundary with so far very satisfactory re-

sults. The output of coal on Belt creek for 1888 is estimated at 2,000

tons, and the output would have been greater but for costly transpor-

tation. This district is at present able to make a daily movement of

250 short tons of coal. Besides the area of taken lauds in Belt, a large

area of land south aud east is known to contain good coal, though little

prospecting or development has yet been made. These remarks refer

to Upper Belt creek and also to Otter creek.

Jttdith basin.—So far as known by prospecting the outcrop, thick-

ness of vein, and character of coal, the western portion of the Judith

basin adjacent to the Belt mountains is underlaid by the same vein of

coal as Sand Coulee and Belt. On Arrow .and Surprise creeks it is 4

feet in thickness ; on Eunning Wolf, Willow, and Sage creeks it is 7

feet in thickness. Several locations have been made between Willow

and Sage creeks during the past fall, which are now undergoing devel-

opment. A limited home market has already been found for the coal

produced ; but in the future the proximity of the coal field to the sil-

ver mines of Wolf creek gives a promise of making this a valuable de-

posit.

Smith river.—The coal mines in this section were not worked in 1888.

Birch creek.—This coal field, situated about 90 miles northwest of

Great Falls, has had a large area of land taken up under the coal act

during the past season. The coal vein averages 3 feet in thickness. It

is understood that the mines are now being developed, but the home
market is limited.
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Dearborn river.—Goal similar to the Birch creek is found on Dearborn

river, lying about a similar distance from the Rocky Mountain range.

Two or three mines are at present being developed with very satisfac-

tory results.

Twelve-Mile Coulee.—Coal similar to the Birch creek and Dearborn
river is found at the Twelve-Mile Coulee, about 24 miles east of Fort

lien ton. One location is being developed.

Milk river.—This is a very large coal field just beginning to develop.

The character of the coal is, however, essentially lignitic. Some open-

ings are being made north of Fort Assiuaboine.

Analyses of Sand Coulee coals.
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More detailed reports of individual mines and mining fields in Mon-
tana have been made in previous volumes of Mineral Resources, and to

them tbe following reference is made:

Mines or localities.
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the Territory reported production, and for the first time the output of

coal is given without any estimates made away from the mine. The
largest producer in the Territory is now the Gallup field, where in 1S88

the output was 300,000 short tons from three companies, the Gallup

Coal Company, the Black Diamond Coal Company, and the Aztec Coal

Company. The coal from these mines is largely used by the Atlantic

and Pacific railway. The coal is also used for fuel in Arizona, south-

ern California, and New Mexico. The production of the mines here is

subject to great variations, and the coal veins are characterized by

changes in value due largely to the slight amount of cover over the

coal. There are two veins worked, one 6 feet in thickness and the other

4 feet 9 inches. The loss from slack in mining is very heavy ; on a

daily product of 550 tons of merchantable coal the amount of slack

made is about 80 tons. The prices paid for mining are 60 cents per

ton, ruu-of-mine in the G-foot vein, and 70 cents per ton in the small

vein. About 6,500 tons of Gallup coal are sold yearly in Albuquerque
at $6.50 per ton. The coal is a lignite.

At Cerrillos there are several companies operating and producing

both anthracite and bituminous coal. The field has already been de-

scribed in Mineral Resources, 1883 and 1884, page 57.

The following is the list of producers in 1888

:

Coal produced in the Cerrillos field, New Mexico, in 1883.

Mines.

Black Diamond
Keystone
Keeaee
Calamity No. 2 .

.

Sterling
Calamity No. 1 .

.

Eagle

Total

Kinds of coal.

Bituminous
do
do
do
do

Anthracite
do

Short tons.
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railway is built, the extensive, coal fields of northwestern New Mexico
will reach a market.

The product of the Territory to date has been as follows:

Coal product of Nc\d Mexico from 1882 to 1888.

The number of men regularly employed in coal mining in New Mexico
is about 850.

The number of tons of coal consumed at the mines is estimated to be

1 per cent., or, for 1888, G,2GG short tons.

The value of the product of the Territory in 1888, at $3 per ton, is

$1,879,995.

The various coal mines of the Territory have been more fully described

in past volumes of Mineral Resources, and the following index will

give the pages and volumes:

Description of New Mexico coal fields in previous reports.

[Yeara and pages of Minora! Resources.]

Localities.

Raton
Cerrillos -

Gallup ---

Monero .

.

San 1'cnlro

1882.
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The following table exhibits special facts relating to the mines in the

State for the years 1886, 1887, and 1888

:

Comparative statistics for 1836, 1887, and 1888.

Counties.
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to meet competition so successfully in distant markets with cheaper

local coals. One of the principal new establishments which increased

the product of Athens county during 1888 was that of the Federal val-

ley mines.

During the past year considerable interest has been excited in what

.is known as the Waterloo coal held, which is situated 18 miles from

Gallipolis and 25 miles from Trenton, and on the eastern extension of

the Cincinnati and Northwestern railroad, which is now completed to

Portsmouth, aud the Trenton branch of the Cincinnati, Hamilton and

Dayton railroad, which passes within 8 or 9 miles of this field. This

coal field is at present practically undeveloped, but active plans are

reported for its development.

In order to inform the coal producers of Ohio in regard to special

facts, a circular was prepared and distributed among themselves during

the fall of 1888 which contained a number of valuable references to the

Ohio coal trade. From this circular the following quotations are made

:

" In this State the different districts are supplied from different

sources ; the Ohio valley with coal from Pennsylvania, the Kanawha
valley, and the Ohio mines located on the river, by river, at prices with

which no railroad mines can compete; northeastern and eastern Ohio,

partly by coal from Pennsylvania. Pennsylvania coal also finds a mar-

ket to some extent through the balance of the State by rail.

" The coal produced on the Cleveland, Lorain aud Wheeling rail-

road goes chiefly to the Northwest by lake, northern Ohio, Michigan,

and Canada; that produced on the Wheeling and Lake Erie road does

the same, the majority of the output going to supply railroads. Of the

output on the Wheeling and Lake Erie railroad in 1887 but 15.06 per

cent, was used in Ohio for domestic or manufacturing purposes ; in 1888,

21.24 per cent. ; the balance either went out of the State or into railroad

use.

"In the Hocking district, which includes Shawnee and Sunday creek,

out of a product in 1887 of 3,198,340 tons, there were used by the

railroads 959,G23 tons ; there were shipped out by lake 571,014 tons,

and by railroads to points out of the State 931,547 tons, leaving but

736,156 tons, or 23 per cent., for consumption in this State for domestic

and manufacturing purposes. In 1888, out of a production of 3,382,236

tons, there were used by the railroad companies 1,212,711 tons; there

were shipped out by lake 756,675 tons, and there were shipped out of

the State by railroads 746,596 tons, leaving for consumption in the State

lor domestic and manufacturing purposes 666,254 tons, or 19.07 per

cent, of the production. Of the amount used by the railroads, most of

it went out of the State. With the exceptiou of a small amount to

Zanesville, Akron, aud Cleveland, the Hocking district finds its markets

in the territory west of the Cleveland, Akron aud Columbus railway,

and north of the Cincinnati aud Muskingum valley railroads. In this
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territory it meets the competition of the coal from Jackson county,

Cincinnati and Muskingum valley, Columbus and Eastern, the Wheel-
ing creek and Guernsey county mines, to say nothing of what comes
from Pennsylvania. The shipments to the head of Lake Superior are

accomplished by an investment in docks for storage purposes, and an
advance of about $3 per ton on the coal by the operator desiring to

reach that market. There are no statistics in regard to the other dis-

tricts
; but no doubt they would also show a small percentage sold in

the State. The interests in bituminous coal are numerous, and com-
petition sharp. Competition with other districts in the State and in

the West—with Indiana and Illinois coal, which is of a poorer grade,

costs much less to mine in some districts, and has less freight to pay
to reach a market—controls and depresses prices here. It is a well

known fact that those who have to buy coal in very small quantities

are, like purchasers of everything in small quantities, compelled to pay
high prices. The price of coal by the car load does not help them. The
majority of coal used for manufacturing purposes is of the small grades,

and is sold at low prices. If the percentage holds good on shipments

to Ohio as on the total, the amount of Hocking lump used in Ohio in

1887 was 331,270 tons ; in 18S8, 299,814 tons."

Shipments of coal in the Uocldng valley during 1888.
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Distribution of coal over the Columbus, Hocking Valley and Toledo railway in L888.

Stations.
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The Coal Trade Journal, in speaking of the Ohio trade for 1888, says :

"The shipments from the numerous large and small collieries through-

out the Hocking valley were quite brisk during the early spring lake

trade, but during the month of June there was a decrease in the output,

the majority of the mines only working from one-fourth to one-half time.

This, however, is generally expected at that season of the year, as ves-

sels become scarce and a blockade of loaded cars at the lake docks

follows. After August 1, the regular fall lake trade set in, and a

good run at the collieries was generally had, hindered by a scarcity of

cars at times. There were some very great changes in the distribu-

tion of the coal produced in the Mahoning valley last year; the net

result was a gain of 240,000 tons. The Chicago trade fell off 170,000

tons; but the lake shipments showed an increase of 185,000 tons. The
railway supply coal was in round numbers 1,200,000 tons, an increase

of about 250,000 tons. Ohio points took something like 666,000 tons, a

decrease of 67,000 tons as compared with the preceding year; Michigan

points took 248,000 tons, a decrease of 22,000 tons; Indiana points took

58,000 tons, an increase of 1,500 tons; Canadian points took 53,000 tons,

a gain of 9,000 tons."

Special facts connected with the coal trade in the prominent centers

of Ohio have already been given in the general review of the coal trade.

The steady and continuous growth (except during 1883 and 1884) in

the coal production of the State since 1872 is exhibited by the follow-

ing table

Annual coal jyroduct of Ohio from 1872 to 1888.

Tears.
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ANTHRACITE.

The total product of coal in the anthracite regions of Pennsylvania

during 1888 amounted to 4U,G19,5G4 short tons, or 41,G24,G11 long

tons, which may certainly be considered a phenomenal amount when
the statistical history of these coal fields for the past fifteen years is

reviewed, and far exceeded the most sanguine expectations entertained

by the best informed operators and shippers. The year 1888 may be

said to have closed the most successful year in the history of Pennsyl-

vania anthracite mining, which has now become the greatest coal-min-
.

ing district in the United States. This phenomenal development may
be ascribed to tbe compactness of the region in which these coal beds

are mined (an area not greater than 325 square miles, and the area of

the entire region containing coal being only 470 square miles) and to its

nearness to the principal coal markets and most densely populated dis-

trict in the State, containing the largest and most profitable manufac-

tories.

The region is confined to the northeastern part of the State, in the

counties of Carbon, Columbia, Dauphin, Lackawanna, Luzerne, North-

umberland, Schuylkill, Sullivan, and Susquehanna. It is divided into

live principal and well-defined areas, the products of which were as

follows

:

Area and total product of individual anthracite coalfields.

Fields.

Northern
Eastern Middle .

Western Middle
Southern
Loyalsock

Total.

Squaro miles
(approximated).

200
40
90
140

Unknown.

470+

1885.

Long tons.

17, 215, 066

5, 329, 607

8, 152, 937

3, 455, 927

75, 011

34, 228, 548

Per cent.

50. 29
15.57
23. 82
10.10

1

0. 22

100.00

1886.

Lonif tons.

18, 247, 875

4, 993, 3G1
8, 122, 639

3, 427, 435
61, 767

34, 853, 077

Per cent.

52. 36
14. 33
23.30
9.83
0.18

100. 00

Fields.

Northern
Eastern Middle .

Western Middle
Southern
Loyalsock

Total

-

Square miles
(approximated).

1887.

Long tons.

21.006,337
3, 831, 335
9, 382, 422

3, 265, 974

92, 679

37, 578, 747

Per cent.

05.90
10.19
24. 97
8.69
.25

100.00

1888.

Lowi tons.

23, 917, 574

4,852,267.
9, 503, 440

3, 267, 299

84, 030

41,624,611

Per cent.

57. 46
11.66
22.83
7. 85
.20

100. 00

Total product of Pennsylvania anthracite coalfields, by counties, for four years.

Counties.
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Total products of and shipments '<// the inspectors' districts for the years L885, L8B6, L867, and
1888, tri</j, </tc colliery and local consumption.

Districts (under law of Juno
30,1885).

First
Second.

.

Third ..

Fourth .

Fifth ...

Sixth ..

Seventh

.

Inspectors.

Patrick Blewett ...

Hugh McDonald...
G. M. Williams ...

James E. Roderick.
William Stein
James Ryau
Samuel Gay

Total production of all anthracites

1885.

Shipment.

Loikj tons.

0, 829, 977

3, 086, 095
6, 03G, 884
5, 055, 407

4, 41)3, 075
3, U(i5, 959
2, 197,424

32, 265, 421

Colliery
and local

consump-
tion.

Lung tons.

428, 776
161,854
145, 891

528, 209
276, 005
238, 663

183, 729

1, 963, 127

Total pro-
duction.

Ltoi'i ions.

7, 258, 753
3,848,549
6, 182, 775
5,583,616
4, 769, 080

4, 204, 622

2,331, 153

34, 228, 548

First ...

Second..
Third...
Fourth .

.

Fifth ...

Sixth ...

Seventh.

Patrick Blewet t . .

.

Hujrh McDonald...
G. M. Williams . .

.Tamos E. Roderick.
William Stein
James Ryau
Samuel Gay

Total production of all anthracites

First
Second.
Third..
Fourth
Fifth ..

Sixth .

Seventh

Patrick Blewett
IhiLih McDonald ...

G. M. Williams
James E. Roderick .

William ISteiu

James Ryan
Samuel Gay

1886.

6,631,226
4, 143, 575
6, 692, 552
4, 916, 310
4. 570, 145
3, 463, 265
2, 347, 637

32, 764, 710

481,

116.

244,

441,

402,

261,

141,

033
498
758
060
356
252
410

, 088, 367

112, 259
260, 073
937, 310
357, 370
972 501
724, 517
489. 047

34, 853, 077

7, 855, 987
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Annual shipments of anthracite coal in Pennsylvania since 1820, with the number of tons

and percentage shipped from each region.

Years.

1820...
1821...
1822...
1823...

1824...
1825...
182G...
1827...
1828...
182!)...

18;i(>...

1831...
1832...
is:!:;...

!834.„
1835...
1836...
1837...
1838...
is:)'.)...

1840...
1811 ..

1842...
184:5...

1844...
1845...
1840 ..

1847...

1848...
1849...
1850. ..

1851...
1852...
1853...
1854...
1855...
1856...
1857...
1858...
185!)...

1860. ..

1861...

L862...
L863...
1864...
1865...
18G6 ..

1867...
1868...
18(50...

1870...

1871...

1872...
1873...

1874...
1875...

1870...

1877...

1878...

1870...

1880...

1881..

1882..
188'3..

1884..
1885.

.

1886..
1887..
1888.

.

Schuylkill region.

Long tons.

Total .

.

1,480
1,128
1,567
6, 500

16, 767
31,300
47, 284
79,973
89, 981
8 1,;-54

209, 271
252, 971
226, 692
339, 508
432, 045
530, 152

446, 875
475, 077
490,590
624, 406
583, 273
710, 200
887, 937

1,131,724
1, 308, 500

1, 005, 735
1,733,721
1, 728, 500
1,840,620
2, 828, 525

2, 686, 835
2.605, 110

3,191,670
3, 552, 943

8, 603, 029
3,372, 797
3, 273, 245
3, 448, 708
3, 749, 632
3. 160, 747

3, 372, 583
3,911,683
4. 161, 970

4, 350, 959

5, 787, 902

5, 101,071
5, 330, 737

5, 775, 138

4,908, 157

6, 552, 772

6, 694, 800
7, 212, 001

6, 806, 877
6,281,712
6, 221, 934

8, 195, 042

6, 282, 226
8, 960, 829

7, 554, 742

9, 253, 958
9, 459, 288

10, 074, 720
9, 478, 314
9, 488, 426
9,381,407
9,431,621
11,464,103

Per ct.

242, 642, 329

39.79
16.23
14.10
18.60
34.90
49.44
61. 00
71.35
51.50
46.29
57. 01

51. 87
60.19
60. 54
63.16
60.98
60.49
58.05
56.75
65.07
52. 62
56. 21
54.45
50. 22
55. 82
57.79"

56.12
53.30
54. 80
52. 34
52.81
51.30
53. 14
53. 77
52. 91

50. 77
47.86
44. 16

44. 04
39.74
42. 86
40.90
40.89
45.14
45.56
39.74
38. 52
41.66
30.70
41.74
34. 03
33.97
34.09
31.87
33.63
39. 35
35. 68
34.28
32. 23
32. 46
32.48
31. 09
30.85
30.01
29.19
26.95
29.23

Lehigh region.

36.31

Long tons.

305

1, 073
2,240
5, 823
9,541

28, 393

31, 280
32, 074

30, 232
25, 110
41,750
40, 906
70, 000

123, 001

106, 244
131, 250
148, 211
223, 902
213, 015

221, 025
225, 313
143, 037
272, 540
267, 793

377, 002

429, 453
517, 116
633, 507
670,321
781,556
690, 456
904, 224

1,072, 136

1,054,309
1, 207, 186

1, 284, 113

1,351,970
1,318,541
1, 380, 030
1, 028, 311

1, 821, 674

1, 728, 377

1, 351, 054

1, 894, 713

2, 054, 669
2,040,913
2, 179, 364

2, 502, 054

2, 502, 582

1, 949, 673

3, 239, 374

2, 235, 707

3, 873, 339

3, 705, 596

3, 773, 886

2, 834, 005

3, 854, 919

4, 332, 760

3, 237, 449

4, 595, 507

4, 403, 221

5, 294, 676

5, 68!), 437
6, 112,809
5, 562, 220

5, 898, 634

5, 723, 129
6,019,162
4,881,384

Per ct.

123, 118, 912

60.21
83.77
85.90
81.40
65. 10
50. 56
39.00
22.40
23. 90
23. 17
19.27
25.22
28.21
23. 41
21. 66
25.75
28. 92
27.01
26. 07
14. 90
24. 59
21. 19

23. 12
21.33
22.07
21.98
21.70
24. 10
20. 56
21.08
21.47
•20. 29
20.13
19.43
19.52
19. 84
20.18
20. 86
21.40
21.85
17.17
19.80
20. 19
21.14
17. 15

19.27
18. 13
14.06
20. 02
14.24
19. 70
17.46
18.73
14.38
20.84
20. 80
18. 40
17.58
19.05
18.58
19.54
19. 23
18.11
18.65
17.89
17. 20
12. 45

18.43

Wyoming region.

Long tons.

7,000
43, 000

54, 000

84, 000

111,777
43, 700

90, 000

103, 861

115, 387
78, 207

122, 300

148, 470
192, 270
252, 599
285, 605

365, 911

451, 836

518, 3K9

583, 007
685, 196

782, 910

827, 823

1, 156, 167
1. 284, 500

1, 475, 732

1, 603, 478
1,771,511
1, 972, 581

1, 952, 603

2, 180, 094

2,731,236
2, 941, 817

3, 055, 140
3. 145, 770
3,759,610
3, 960, 836
3,254,519
4,736,616
5, 325, 000
5,968.146
6, 141, 369

7, 974, 660
6,911,242
9,101,549

10, 309, 755
9, 504, 408

10, 596, 155

8, 424, 158

8, 300, 377

8, 085, 587

12, 580, 293
11,419,279
13,951,383
13, 971, 371

15, 604, 492
((1)15,677,753
(a)16,236,470
((1)17,031,826
(rt)19, 546, 624
(a) 22, 871, 326

Per ct.

Total.

302, 424, 741

6.25
24. 60
30. 54

23. 12
22.91
11.60
16.05
15.18
13. 27
10.59
14.94
17.18
20. 03
22.79
22. 60
22.43
22. 45
22. 1

1

20.23
22. 18

22. 60
24.64
25.98
25. 72
28.41
20.73
26. 80
28.47
29. 39
31.96
34.98
34.56
88. 41

89. 97
39. 80
88. 92
33.72
37. 29
40. 99
48. 25
44.28
49.28
44.02
46.27
48.57
47.18
53. 75
45.53
39. 85
45.92
48.14
48.72
48.96
47.98
49.08
51.04
51.34
52.82
55. 85
58. 32

Long tons.

365
1,073
3, 720

6,951
11,108
34, 893

48, 047

63, 434
77, 516
112,083
174, 734
176, 820
363, 271
487, 749
376, 086
560, 758
684, 1 17

869, 441
738, 697
818, 402
864, 879
959, 773

1,108,412
1, 263, 598
1,080,850
2,013,013
2, 344, 005
2, 882, 309
8, 089, 288

3, 242, 960

3, 358, 899
4,448,916
4, 998, 471
5, 195, 151

6, 002, 334

6, 608, 567

6, 927, 580
0,044,941
6, 889, 809

7, 808, 255
8, 513, 123

7, 954, 264
7, 809, 407
9, 500, 000

10, 177,475
9,0:^2,891

12,703,882
12, 988, 725
13,8111,405

18,800, 180

16, 182,191
15,699,721
19, 009, 778
21,227,952
20, 145, 121

19,712,472
18,501,011
20, 828, 179
17, 605, 262
26, 142,689
23, 437, 242
28, 500, 017
29,120,096
31,798,027
30, 718, 293
31. 623, 530
82,130,362
34, 997, 4117

39, 216, 873

45.26 668, 185, 982

a Includes Loyalsock field.

The total shipments reported in this table for each year cover the

shipments made by the railroads and canals, and are less than the total
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shipments reported by the mine inspectors, which cover the shipments

by wagon to near points.

Under the head of " Lehigh region " in the above table is included the

eastern end of the southern or Pottsville coal basiu, between Tamaqua
and Mauch Chunk. In this district, which is known as the Panther
Creek coal basiu, the development of the region first commenced, aud
until 1828 more than one-half of the anthracite production of the entire

region came from this basin.

From 1828 to 1857, inclusive, the Schuylkill region, including the

southern coal field west of Tamaqua and the Western Middle coal field,

produced more than one-half of all the coal mined, and until 1867 this

same region produced more than either one of the other two regions.

In 18G8 the Wyoming region took its rank as the greatest producer of

the three regions, and has maintained it until the present time.

Since 1883 the Wyoming region, which in the above table is made to

include the Lackawanna district, has produced more than one-half of

the total anthracite mined in the State.

The shipment and production (including colliery consumption) of coal

for each colliery during 1886 and 1887, as reported to the Survey by the

seven anthracite mine inspectors, are showu in the following tables.

The numbers in the first column designate the character of the coal

produced by each colliery according to an arbitrary trade classification.

The following table gives the significance of the numbers, the character

of the coals having been more fully explained in the report for 1886.

(See Mineral Resources.)

Explanation of numbers used to designate the character of the coal.

1. Hard white ash.
2. Free-burning whito ash.
3. Schuylkill red ash.
4. Shaniokin.
5. Lorberrv red ash.
6. Lykens Valley red ash.
7. Trevorton.
8. Wyoming red ash.
9. Lehigh red ash.

3677 MIN—20
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NORTHERN COAL FIELDS.

1. Carbondale district.

c
u

ea

o
o

5^ Names of collieries.

Olyphant, No. 2, shaft
Eddy Creek
Grassy Island
White Oak
Jermyn slope
Jerinyn shaft
Racket Brook
Coalbrook

No.l
No. 3

Erie shaft
Glenwood
Keystone
Forest City

Clifford
Jermyn, No. 4
Filer slope
Grassy Island
Powderly
Edgartou
Eaton
Pierce
Lackawanna
Dolph
Belmont
Blanc'd (Simpson).
Brennan
Buffalo
Marshwood
S. V. White

Locations.

Olyphant borough ..

......do
do

Archbald
Jermyn

do
Carbondale

do
do
do

G ienwood
do
do

Clifford township,
county.

do
Pricevill©
Winton borough

do
Carbondale
Archbald borough . .

.

do
do

Blakely borough
Winton borough
Carbondale
Fell township

do
do

Olyphant borough . .

.

Winton borough

Susquehanna

2. Seranton district.

^

Sibley .

Greenwood shaft and tunnel
Dunn shaft and slope
Meadow Brook
National shaft and slope, and Meadow Brook
tunnel.

Bridge ;

Mount Pleasant
Green Ridge
Church ,

Archbald shaft

Sloan
Pyne
Taylor
Oxford
Dodge
Bellevue shaft
Bellevue slope
Hampton shaft
Continental
Central shaft
Hyde Park
Diamond:

Shaft No. 2
Slope No. 2
Tripp slope
Tripp shaft

Brisbin
Cayuga
Dunmore shaft, No. 1

Dunmore shaft, No. 2

Gypsy drove shaft, No. 3 .

Gypsy Grove shaft, No. 4 .

Dunmore shaft, No. 5

Old Forge township, Lackawanna
county.

Lackawanna township
Old Forge township
Seranton, Twentieth ward
Lackawanna township

Seranton, Fourteenth ward
do . .

Dunmore borough
Seranton, Second ward
Lackawanna township ,

.do

.do

.do
Seranton, Fifth ward
Lackawanna township .

.

do
do
do
do

Seranton, Fifth ward
Seranton, Fifteenth ward

Seranton, Twenty-first ward

.

do
do
do

Seranton, Third ward
do

Dunmore borough
do
do
do
do
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NORTHEKN COAL FIELDS.

1. Carbondak district.

Operators.

Delaware ami Hudson Canal Company.
do
.do
.do
.do
.do
.do
.do
.do
.do

1887. 1888.

Shipment.

Long tons.

107, 741
174, 505

35, 587
123, 170

Production.

Long tons.

115, 254
185, 944
45, 627

129, 365

Shipment.

Lung tons.

137, 819
163, 449
169, 269
127, 567

Production.

Long tons.

146, 269
173, 888
183, 132

135, 150

Hillside Coal and Iron Company.
do
do
do

do
John Jermyn
Griffiths, Thomas & Co
Grassy Island Coal Company (limited)
Delaware and Hudson Canal Company
Edgarton Coal Company (limited)
.Tones, Simpson & Co
Pierce Coal Company (limited)
Lackawanna Coal Company (limited) .

.

Dolph Coal Company (limited)
Andrew Langdon
Northwestern Coal Company
Frisbie & Co
A. J. Hoole & Co
Moosic Mountain Coal Company
Winton Coal Company

197, 387
204, 725
279, 628
51,759
4,113

121, 816

217,811
206, 916
283,010
54, 889
8,808

123, 389

173, 085
173, 085

176, 421
176, 421

200, 041

201, 764
291,068
47, 567
10, 362

164, 671
107, 362
141, 529
197, 665

171, 568
34, 094

67, 861
86, 265

160, 142
126, 625
148, 846
170, 705

67, 934
28,444

105, 087

173, 304
43, 996
70, 049
91, 586

160, 5*7
127,105
151,657
173, 212

68, 433
29, 689

105, 782

20, 857

58, 698
220

60, 609

179, 464.

63, 291

75, 227
89, 568

139, 481
118, 588
115, 002
211, 205
66, 681

49, 748
126, 702

15, 993

21, 189

22, 587
68, 743

Total 2,872,870 3, 000, 901 3, 323, 662

219, 771

203, 955
294, 240
50, 697
15,057

182, 056
112,996
144, 295
211, 267

2,328
198, 022
73, 017
90, 539
95, 828

143, 098
125, 196
120, 402
222, 650
69, 759
51,637

132,444-

10, 422
23, 774
28, 447
75, 028

3, 541, 364

2. Scranton district.

Elliott, McClure & Co

Pennsylvania Anthracite Coal Company.
do

William Connell & Co
do

Bridge Coal Company (limited) ,

William T. Smith ;

O. S. Johnson &. Co
Church Coal Company (limited)
Delaware, Lackawanna and Western Eailroad
Company.

do
.do
.do
.do
.do
.do
.do
.do
.do
.do
.do

.do

.do

.do

.do

.do

.do

. do
Pennsylvania Coal Company

do
do
do

122, 900

101, 900
74, 467

132, 647
167, 505

79, 551

137, 031
136, 186
6,000

166, 720

207, 776
197, 346
183, 241
122, 140
148, 931

184, 203

174, 646
26, 066

263, 632

112, 071

221, 017

40, 585
101, 225

58, 589

132, 875

103, 386
79, 828

182, 254

167, 505

107, 291
146,017
141, 357
16, 500

172, 808

207, 949
206, 477
190,119
124, 182
154, 057

199, 229

181, 836
30, 236

287, 742

116, 700

241, 899

57, 252
172, 918

1,055
58, 980
65, 586
70, 112

114,280

122, 839

96, 731

63, 808
232, 970
183, 658

18, 692
128, 968
104, 875

4, 486
189, 051

196, 890
185,059
208, 863
149, 616

159, 200

180, 7C2

139, 992
245, 384
255, 127
143, 686

226, 790

192, 686
180, 552
10, 222

21,453
63,444
65, 756

142, 714

135,225

104, 373
63, 882

256, 649
196, 433

33, 323
150, 345
115, 259
16, 496

197, 420

206, 397
193, 928
221, 009
159, 230
167, LMil

195, 337

146, 442
253, 635
278, 682
149, 851

248, 474

205, 952
194,459
11,722
21,690
66, 120
66, 157

145, 322



308 MINERAL RESOURCES.

o

A
O

NORTHERN COAL FIELDS—Continued.

Scranton district—Continued.

Names of collieries.

Legitt's Creek shaft
Marviue
Von Storeh
Capouse
Pino Brook shaft
Fairlawn
Manville

Ilolatead

Pancoast sliaft .

Dickson sliaft...

Holden
Glendale
Richmond shaft.
Spencer
Stafford.
Storr's shaft

Walkins
Tripp's
Peckville tunnel .

Clark's tunnel
Local sales mines.

Locations.

Scranton, First ward
do

Scranton, Second ward
Scranton, Twenty-first ward.
Scranton, Seventh ward

do
Scranton, Thirteenth ward .

.

Marcy township.

Dickson City borough
Scranton, Second ward
Taylorville, Lackawanna township
Lackawanna township
Scranton, Twenty-first ward
Dunmore
Lackawanna township

3. Pittston district.

2
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NORTHERN COAL FIELDS—Continued.

Scranton district—Continued.

Operators.

Delaware and Hudson Canal Company
do
do

Lackawanna Iron and Coal Company
do

Fairlawn Coal Company (limited)

Delaware, Lackawanna and Western Rail-

road Company and Delaware and Hudson
Canal Company.

Delaware, Lackawanna and "Western Rail-
road Company.

Pan coast Coal Company
Delaware and Hudson Canal Company
Amity Coal Company (limited)
Glendale Coal Company
Elk Hill Coal .and Iron Company
Spencer Coal Company
Win. Connell & Co
Delaware, Lackawanna and Western Rail-
road Company.

Walkins & Son .

Tripp & Co
Peckville Coal Company
Clark Tunnel Coal Company

Total

1887. 1888.

Shipment.

Lomf tons.

179, 105

189,555
246, 065
318, 831

138,861
47, 191

217, 095

203, 583

104, 208
202, 271

140, 371

Production.

18,469
110,437

219
319
802

5, 485, 929

Long tons.

193, 041
202, 075
268,182
327, 791

145, 904
57, 840

231, 174

215, 157

178, 436
213,169
150, 741

19,419
117,510

3,000

427
10, 642
1.S02
5, 965

15, 600

0, 088, 311

Shipment. Production.

Long tons.

100, 702
190, 788
264, 793
328, 230
260, 938
37, 382

201, 708

194, 024

170, 292
257, 702
173, 000

14, 403
13.S, 558

30, 234

17, GOO

400

Long tons.

173, 126
203, 5G3
288, 329
335, 530
280, 693
45, 487

210, 286

207, 835

188,001
270, 208
181,310

0,361,340

16, 030
147, 790
31,329
3,000

23, 000
12, 000

6.709
19, 480

0, 851, 523

3. Pittston district.

Lehigh Valley Coal Company
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NORTHERN COAL FIELDS -Continued.

Pittston district—Continued.
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NORTHERN- COAL FIELDS-Continuod.

Fittgton district -Continued.

Operators.
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NORTHERN COAL FIELDS—Continued.

Plymouth district—Continued.
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NORTHERN COAL FIELDS—Continued.

Plymouth district—Continued.

Operators.

Delaware and Hudson Canal Company
do

Kingston Coal Company ,

do
W.G. Payne & Co
Haddock & Steel
Thomas Waddell & Co
Wyoming Valley Coal Company

do
Delaware, Lackawanna and Western Railroad
Company.

Total.

1887.

Shipment.

Long tons.

200, 129
39, 609

234, 387
363, 507
152, 092
120,448
57, 750

128, 700
100, 600

3,651,578

Production.

Long tons.

203, 732
40, 209

249, 763
371, 559
154, 124

135, 450
62, 913

140, 850

110, 750

4,464

3, 770, 946

1888.

Shipment.

Long tons.

210, 600
199, 644
329, 727
344, 445
173, 880
120, 319
60, 841

127, 102

94, 031

35,413

4, 182, 547

Production.

Long tons.

214,616
202, 924
349, 384
352, 445
175, 861
135, 169

66, 158
138, 783
107,712
49, 875

4, 332, 821

EASTERN MIDDLE COAL FIELD.

G. Green Mountain district.

Upper Lehigh Coal Companv
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EASTERN MIDDLE COAL FIELD- Continued.

8. Hazleton district—Continued.
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EASTERN MIDDLE COAL FIELD—Continued.

8. Hazleton district—Continued.

Operators.
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WESTERN MIDDLE COAL FIELD-Continued.

11. West Mahanoy district—Continued.

<H
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WESTERN MIDDLE COAL FIELD—Continued.
11. West Mahanoy district—Continued.

Operators.

Philadelphia and Reading Coal and Iron Com-
pany.

do

1887.

Shipment. Production.

do
do
do
do
do
do
do
do
do
do

T.M.Righter & Co
Schwen k, Robertson & Co ...

Isaac May & Co
S. S. Bickel & Co
Jeremiah Taylor
L.A.Riley& Co

do
do

Lehigh Valley Coal Company.
do
.do
.do.
.do
.do

William Penn Coal Company.
Leutz, Lilly & Co
Thomas Coal Company
Cambridge Coal Company
S. II. Barrett

do
Lawrence & Brown
Oliver Ditson
Harry Reese
O. Zerbo & Co

Total

Long tons.

259, 321

227, 823
100, 924
120, 716
156, 229
139, Gil
132, 440
240, 587

73, 473
145, 971

87, 906
92, 306

150, 781

175,949

194, C07

102, 068
124, 575
61, 097

310, 000
67, 825

132, 889
9,949

33, 031
19,721

119, 982
132, 655

1,388
2,425

5, 055, 081

Long tons.

274, 321

1888.

Shipment.

Long tons.

224, 425

247, 823
112,924
127, 716
166, 229
147, 988
140, 286
252, 587

73, 473
153, 269

90, 906

93, 482
160, 933

189, 425

205, 916

245
109,186
138, 645
71, 424

340, 000
76, 212

136, 190
10, 039

33, 048
19, 721

149, 182
146, 621

1,388
2, 425

5, 415, 836

230, 327
126,219
107, 617
123, 762

115, 256

113, 609
220, 592

Production.

Lonq tons.

236, 630

30, 158
1,140

124,718

82, 093
104, 152
127,543

168, 340

154, 899

67, 596
161, 247
148, 751
120, 514
290, 000
21,851

119, 993
9,557

18, 743

21,687
132, 044
154, 470

11,815

4, 977, 710

245, 327
140,219
117,617
134,845
122, 170
120,423
235, 731

36, 158
1,640

130, 953

85, 693
105, 135

131, 321

179, 720

169, 222

81,408
169, 530

164, 229
145,111
320, 000
24, 290

124. 134
9,557
18,931
21,881
162,044
170,785

496
12, 547

5, 385, 494

12. Shamokin district.

Philadelphia and Reading Coal and Iron Com-
pany.

do
.do
.do
.do
.do
-do.

95, 104
135, 995
108, 583

(«)

100,810
143, 759

115, 098

88, 952
117, 624
100, 842

19, 925

94, 289
124,682
106, 893

21, 120

Mineral Railroad and Mining Company
do
do

W.L.Scott & Co
do

Smith & Reiser
Tillot & Brother
Philadelphia and Reading Coal and Iron Com-
pany.

do.-
do

Excelsior Coal Mining Company
Baumgardner <fe Co
Garfield Coal Company
.TohnQ. Williams
David Vaughan
J. Langdon & Co

104, 681
113, 701

44, 549

81, 623
291,127
21,118

147

258, 620

177, 467
116,349
26, 101

116, 909
122, 951

48, 944

87, 544
386, 127

21,908
246

275, 461

177, 467
124, 520

26, 491

128, 989
193, 755

99, 038
93, 270

227, 535

21, 795
157

317, 127

181, 833
123, 972

30, 332

15, 316 19,255 71, 289

145, 924
207, 355
105,476
99, 255

237,291
22, 633

157

336, 156

181, 833
127, 027
30,701

Total

.

1,590,481 1, 765, 550 1, 816, 435

86, 889

1,927,681

a The production of Peerless, is included in that of Sterling, Henry Clay, and Big Mountain,
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SOUTHERN COAL FIELD.

13. Panther Creek district.

•a
o
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SOUTHERN COAL FIELD,

13. Panther Creek district.

Operators.

Lehigh Coa! and Navigation Company.
.<lo

.do

.do

.do

.do

.do

.do

.do

.do

.do

Total

18S7.

Shipment.

Long tons.

73, 14!)

120, 929

- 80, 863

93,415
119,554
121, 029
70, 834
62, 730

22, 135

764, 642

Production.

Long tons.

117, 905
130, 602

87, 332

99. 018
127,941
12.s, 289
75, 0*4

66, 500
23, 403

850, 134

1888.

Shipment.

Long tons
151, 984
110, 330

49, 172

115, 197
143, 880
142,521
85, 650
83, 447

29, 199

911, 880

Production.

Long tons.

151, 984
110, 830

49, 172

. 115,197
143, 880
142, 521
85, 050

83, 447

29, 199

911,380

14. East Schuylkill district.

Philadelphia and Reading Coal and Iron Com-
pany.

do
do
do
do

Quinn & Winnons
.1 otm Denning &. Bro
John Mullin & Co ,

Maurey & Co
Alliance Coal Mining Company —

do
William Basler
Mitchell & Shepp
Peter Young
Slemmer & Co
Bowman & Co
Evans & Geisweit
Thomas Wren

do
Flowery Field Coal Company
Draper &. Wittich
Shelly & Confair
Thompson & Co
Docker & Bowman

Total

.

70, 986 75, 245 46, 489

203, 861
40, 002

3,706
4,471

13,646
5, 108

122, 072

216, 093
43, 102

3, 928

4, 739

14, 465
5, 732

129. 396

4,157 4,406

10, 026

7,793

10, 628

8, 261

174, 334
26, 634
4,014
5,198

20, 066
13, 313

122, 380

0,685
25, 037

16,286

16,394

486, 788 515, 995 I 477, 429

46, 489

174, 334

20, 634
4,014
5, 198

20, 066
13, 313

122, 3.S0

6, 685
25, 637

10,2*5

16,394

477, 429

15. West Schuylkill district.

Philadelphia and Beading Coal and Iron Com-
pany.
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SOUTHERN COAL FIELD—Continued.

13. West Schuylkill district—Continued.



COAL. 321

SOUTHERN COAL FIELD—Contiuued.

15 West Schuylkill district—Continued.

Operators.
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The following table exhibits the percentage of the total product in

each field which was mined daring 1888 by the large mining corpora

tions and by individual operators

:

Distribution ofproduct among mining companies by individual fields.

Northern coal field

:

Delaware, Lackawanna and Western
Delaware and Hudson Canal Company
Delaware and Hudson, and Delaware Lackawanna and Western
Lehigh and Wilkes Barre Coal Company
Susquehanna Coal Company
Lehigh Valley Coal Company
Pennsylvania Coal Company
Hillside Coal and Iron Company
Individual operators

Total

Eastern middle coal field

:

Lehigh and Wilkes Barre Coal Company
Individual operators

Total

Western middle coal field

:

Philadelphia and Reading Coal and Iron Company
Lehigh Valley Coal Company
Mineral Railroad and Mining Company
Individual operators

Total

Southern coal field:

Philadelphia and Reading Coal and Iron Company
Lehigh Coal and Navigation Company
Summit Branch Railroad Company
Lykens Valley Coal Company
Individual operators

Total

Percent.

13.32
17.88
1.11

10.36
7.43
4.35
7.26
2.83

35.46

100. 00

9.12
90.88

100. 00

57.14
3.40
3.08

36.38

100. 00

42.09
26. 21
10.36
7.27
14.07

100. 00

The mines in the western northern coal field are all operated by the

State Line and Sullivan Railroad Company in the interests of the Le-

high Valley Railroad Company.

The percentage of the total product shipped by the different trans-

portation companies individually, and by two or more companies com-

bined, were shown in the report for 1887, to which the reader is referred.

The statistics of the shipment of anthracite coal are regularly col-

lected by Mr. John H. Jones, in charge of the Bureau of Anthracite

Coal Statistics, which he conducts under the direction of the anthracite

transportation companies. The Surve3T is indebted to Mr. Jones for the

statistics which are published in the following tables :



COAL. 323

Shipments of anthracite, first quarter, 1888.

JANUARY.

Philadelphia and Reading R. R
Central R. R. of New Jersey
Lehigh Valley R. R
Delaware, Lackawanna and Western R. R . ..

Delaware and Hudson Canal Company
Pennsylvania R. R
Pennsylvania Coal Company
New York, Lake Erie and Western R. R

Total

From Wyoming region
From Lehigh region
From Schuylkill region

1888.

Tons. Cwt
94, 471 13

329, 863
298, 035
633, 884
391, 885
316, 862
123, 525
67, 165

2, 255, 692 05

1887.

Tons.
500,

237,

409,

350,

355,

253,

79,

57,

Cxct.

390 12
632 15
633 02
235 14

640 11

505 01
233 03
041 10

1,908,297 00
48,022 00
299,373 00

2,243,312 10

1,200,115 00
347, 023 00
696,175 00

Difference.

Dec.
Inc .

Dec
Inc .

Inc .

Inc .

Inc .

Inc .

Tons. Cwt.
405,918 19
92, 230
111,597
283, 648
36, 244
63,357
44, 292
10, 123

10
17

11
10
02
07
11

Inc. . . 12, 379 15

Inc

.

Dec.
Dec.

708, 182 00
299, 001 00
396,802 00

FEBRUARY.

Philadelphia and Reading R. R
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Shipments of anthracite, second quarter, 1888.

APKIL.

Philadelphia and Reading R. R
Central R. R. of New Jersey
Lehigh Valley R. R .'

Delaware, Lackawanna and "Western R. R
Delaware and Hudson Canal Company
Pennsylvania R. R
Pennsylvania Coal Company
New York. Lake Erie and "Western R. R .

Total

From Wyoming region
From Lehigh region
From Schuylkill region

1888.

Tons. Cwt
636,309 01
455, 248
196, 533
438, 210
296, 263
351, 351

103, 055
79, 621

2,856,593 02

1,502,186 13
465,564 00

888,842 09

1887.

Tons. Cwt.
604,475 04
484, 940
607, 319
372, 007
240, 407
294, 213
115, 433
68, 000

2,786,796 16

1, 341, 361 06
571, 674 11

873,760 19

Difference.

Inc .

Dec.
Doc.
Inc .

Inc .

Inc .

Dec.
Inc .

Tons. Cwt.
. 31, 833 17

. 29, 692

. 110,786

. 66, 202

. 55, 856

. 57, 138

. 12, 378

. 11,621

00
05
15
09
02
(14

12

Inc .. 09,796 06

Inc -

Dec.
Inc .

160,825
106, 110
15, 081

07
11

10

MAY.

Philadelphia and Reading R. R
Central R. R. ofNew Jersey
Lehigh Valley R. R
Delaware, Lackawanna and "Western R. R
Delaware and Hudson Canal Company
Pennsylvania R. R
Pennsylvania Coal Company
New York, Lake Erie and Western R. R

Total

From Wyoming region
From Lehigh region
From Schuylkill region

Tons. Cwt.
568,117 09
583, 579
444, 219
393, 122
264, 953
391, 873

122, 887
82, 716

2,851,470 01

1,447,601 11

548,367 09
855, 501 01

Tons. Cwt.
547,507 07
541,061
396, 156

441, 686
266, 401
313,511
127, 158
66, 868

2, 700, 353 05

1,417,313 04
507,934 04

775,105 17

Inc .

Inc .

Iuc .

Dec

.

Dec.
Inc .

Dec.
Iuc .

Tons. Ctvt
. 20,610 02
. 42, 518
. 48, 063
. 48, 564

1, 448
. 78, 361

4, 27<J

. 15, 847

Inc
Inc
Inc

06
n
(17

13

07

19

09

Inc.. 151,116 16

30,288 07
40, 433 05
80,395 04

JUNE.

Philadelphia and Reading R. R
Central R. R. of New Jersey
Lehigh Valley R. R
Delaware, Lackawanna and Western R. R
Delaware and Hudson Canal Company. ..

Pennsylvania R. R
Pennsylvania Coal Company
New York, Lake Erie and "Western R. R

.

Total

From Wyoming region
From Lehigh region
From Schuylkill region

Tons. Cwt
573, 595 14
502, 536
432, 715

488, 283
291, 652

456, 161

155, 558
77, 145

2,977,648 12

1,611,271 13

488, 592 18

877, 784 01

Tons. Civt.

560, 299 05
481, 127
408, 548
455, 315
266, 330

355, 182

117, 699
66, 204

2,710,708 03

1,390,254
503, 740

816, 713

04
11

OS

Tons. Civt.

Inc.. 13,296 09
Inc.. 21,409 11

Inc.. 24,167 12

Inc .

.

32, 967 05
Inc.. 25,321 07
Inc .. 100,978 17

Inc .

.

37, 858 08
Inc.. 10.941 00

Inc .

.

266, 940 09

Inc .. 221,017 09
Dec. 15,147 13
Inc.. 61,070 13

TOTAL, SECOND QUARTER.

Philadelphia and Reading R. R
Central R. R. of New Jersey
Lehigh Valley R. R
Delaware, Lackawanna and Western R. R
Delaware and Hudson Canal Company . .

.

Pennsylvania R. R
Pennsylvania Coal Company
New York, Lake Erie and Western R. R .

Total

From Wyoming region
From Lehigh region
From Schuylkill region

Tons. Cwt
2,637,757 16
2, 063, 508

2, 384, 166

3, 076, 453

2, 035, 146

2, 168, 615
742, 830
446, 976

16,155,455 04

10,153,163 11

1,819,123 03
4,183,168 10

Tons.

3,318,

3, 138,

2, 333,

2, 553,

1, 765,

1, 726,

675,

392,

Civt.

584 05
523 16
625 10

910 02
050 00
151 06
321 06
279 18

15, 903, 446 03

8,265,141 11

2,889,005 07
4,749,299 05

Dec.
Dec.
Iuc .

Inc .

Inc .

Inc .

Inc .

Inc

Tons. Cwt.
680,826 09
475, 015

50, 541

2, 54H
270, 096

442, 404

67, 509

54,696

03
01
04
09
05
03
11

Inc. 252,009 01

Inc. 1,888, 022 00
Doc. 1,069,882 04
Dec 560,130 15
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Shipments of anthracite, third quarter, 1888.

JULY.
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Shipments of anthracite, fourth quarter, 1888.

OCTOBER

Philadelphia and Beading R. R
Lehigh Valley R. R
Central R. R. of New Jersey
Delaware, Lackawanna and Western R. R.

.

Delaware and Hudson Canal Company
Pennsylvania R. R
PennsVlvania Coal Company
New "fork, Lake Erie and Western R. R . .

.

Total

From Wyoming region
From Lenigh region .•

From Schuylkill region

1888.

Tons. Cwt.
910, 353 16

714, 852
639, 715
774, 093
439, 932
442, 282
173, 638
92, 659

4,187,526 16

2, 234, 306
673, 590

1, 279, 629

1887.

Tons. Ou't
782, 081 13
328, 602
390, 891
699, 039
392, 347
350, 376
177, 538
64, 421

3, 185, 298 18

2,124,051 04
26, 986 00

1,034,261 14

Difference.

Tons. Cwt
Inc . . 128, 272 03
Iuc .. 386,249 11

Inc . . 248, 823
Inc ,

Inc .

Inc .

Dec.
Inc .

18
75, 054 00
47, 584 18
91,905 06
3, 900 01

28,238 03

Inc 1,002,227 18

Inc.. 110,254
Inc . . 646, 604
Inc.. 245,368

18
15
05

NOVEMBER.

Philadelphia and Reading R. R
Lehigh Valley R. R
Central R. R. of New Jersey
Delaware, Lackawanna and Western R. R
Delaware and Hudson Canal Company. ..

Pennsylvania R.R
Pennsylvania Coal Company
New York, Lake Erie and Western R. R .

Total -.

From Wyoming region
From Lehigh region
From Schuylkill region

Tons. Cwt
845, 065 07
660, 203
535, 455
663, 840

410, 424
371, 001

134, 821

97, 772

3, 718, 651 19

1,952,029 07
601, 893 10

1,164,729 02

Tons. Cwt
788, 608 02
397, 526
427, 472
717,541
444, 586
366, 528
177, 374
66, 551

3,386,190 01

2,236,927 14
27,935 19

1,121,326 08

Inc .

Inc .

Inc .

Dec.
Dec.
Inc .

Dec.
Inc .

Tons. Cwt.
56, 457

262, 737
107, 982
53,694
34, 161

4,473
42, 553
31,221

Dec.
Inc .

Inc .

05
14

13

17
14
01

05
01

Inc.. 332,461 18

284,898 07
573, 957 11
43, 402 14

DECEMBER.

Philadelphia and Reading R.R
Lehigh Valley R. R
Central R. R. of New Jersey
Delaware, Lackawanna and Western R. R
Delaware and Hudson Canal Company
Pennsylvania R. R
Pennsylvania Coal Company
New York, Lake Erie aud Western it. R

Total

From Wyoming region
From Lehigh region
From Schuylkill region

Tons. Cwt
467, 998 19
482, 099
446, 587
532, 436
346, 494
267, 080
72, 835
88, 390

2,703,923 02

1, 524, 578
519, 174
660, 169

Tons. Cwt.
618,304 19
356, 646
382, 446
725, 685
417, 701
351, 212
151, 733
64, 347

3,068,078 12

2, 145, 227
36, 510

886, 339

Dec.
Inc .

Inc .

Dec.
Dec.
Dec.
Dec.
Inc .

Tons. Cwt.
150,306 00
125, 452
64, 140

193, 248
71,206
84, 132

78, 898
24, 042

Dec.
Inc .

Dec.

10
11
12
05
01
10
17

Dec. 364,155 10

620, 649 03
482,663 19
226,170 06

TOTAL, FOURTH QUARTER.

Philadelphia and Reading R.R
Lehigh Valley R. R
Central R. R. of New Jersey
Delaware, Lackawanna and Western R. R
Delaware and Hudson Canal Company. ..

Pennsylvania R.R
Pennsylvania Coal Company
New York, Lake Erie and Western R. R .

Total

From Wyoming region
From Lehigh region
From Schuylkill region

Tons. Cwt.

38,145,718 04

7, 175, 095
6, 592, 715
5, 742, 279
6, 996, 192

4, 486, 188

4, 554, 440
1, 624, 433

974, 373

02
14

08
09
or.

10

no
10

21,852,365 12
5,639,236 10
10,654,116 02

Tons. Cwt
7, 555, 251 13

5, 784, 450
4, 852, 859

6, 220, 792
4, 048, 230
3, 816, 143

1, 603. 455
759, 834

34, 641, 017 15

19,684,928 15

4, 347, 061 14
10,609,027 06

Tons. Cwt.
Dec. 380,156 11
Inc . . 808, 265 03
Iuc .. 889,420 07
Inc.. 775,399 17
Inc . . 437, 957 17

Inc.. 738,297 05

Inc . . 20, 977 13

Inc.. 214,538 18

Iuc 3,504,700 09

Inc .2, 167,436 17
Inc .1,292, 174 16
Inc. 45,088 16
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All tbo anthracite transportation companies, with the exception of

the Philadelphia and Reading Railroad Company, shipped more coal to

market than during the previous year, the aggregate increase in ship-

ments amounting to 3,504,700 tons. Nearly 70 per cent, of this in-

crease was from the northern coal field, which is contained in the Wy-
oming and Lackawanna valleys and known to the coal trade generally

as the Wyoming region. The greatest increase in the shipments of any

one company was by the Central Railroad of New Jersey, the aggregate

for the year being 889,420 tons. The only decrease for the year was in

shipments of the Philadelphia and Reading Coal and Iron Company,

which amounted in the aggregate to 380,158 tons. The stocks of coal

on hand at tide-water shipping points at the beginning of the year,

amounted to 130,977 tons. During the month of January there were

12,379 tons produced more than during the same month in the previous

year, and there was a falling off in stocks of coal during the same

month of 35,809 tons. These facts show an exceptional condition in the

coal trade at the beginning of 1888, in view of labor troubles which

existed, especially in the Lehigh region, by which the total product of

the Lehigh Valley railroad during the month was decreased 111,597

tons below the product of the same month in the previous year; and

also in view of the fact of the exceptional decrease in the shipments

during the month by the Philadelphia and Reading Company, which

amounted to 405,918 tons, a decrease due also to labor troubles.

One notable fact took place at the opening of the year, and that was

the closure of the receivership of the Philadelphia and Reading Rail-

road Company and of the Philadelphia and Reading Coal and Iron

Company, which had been in force from June, 1884; and the placing of

the Philadelphia and Reading companies in strong hands opened a

better basis for the advancement of their business than had existed

since the acquirement by the Coal and Iron Company of its vast coal

estates. The receivership of these companies was one of the most no-

table and ably conducted which has probably ever been organized.

During the term of its existence the cash receipts of the receivers

amounted to about $175,000,000 and its disbursements to about $172,-

000,000. The railroads and coal and iron properties of these companies

were kept intact by the receivers, and were returned to the stockholders

with the debts of the company ably provided for (although not to the

satisfaction of all stockholders), and with the earning capacity of the

companies undiminished. During the existence of this receivership the

Coal and Iron Company mined and sold upwards of 22,000,000 tons of

coal, while the railroad company transported nearly 90,000,000 tons of

freight, merchandise, etc., and 75,000,000 passengers. The receivership

of these companies was beset with so great difficulties, growing out of

the numerous and conflicting interests involved, that it is remarkable

that the properties of the companies were kept intact.

During the first quarter of the year the total shipments from the
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anthracite region were about 250,000 tons less than during the first

quarter of the previous year. During the succeeding quarter the in-

creased shipments were a little over double tbe decreased shipments

during the first quarter, so that at the end of the first six months of

the year the total increase over 1887 was 252,009 tons. Although this

increase during the six months was accounted for largely by the in-

creased accumulation of coal placed in stocks at tide-water shipping

points, yet the increased demand during the six months by the trade

was rightly interpreted by the operators as legitimate, and warranting

more vigorous mining. The stocks on June 30, at tide-water shipping

points, were 741,958 tons.

During the last six months of the year the amount of coal shipped

by each one of the anthracite companies was very much greater than

during the same six months of the previous year. The shipments of

the Philadelphia and Reading railroad on July 1, were 680,826 tous

behind those for the first six months of the previous year, while ou

December 31, the amount had diminished to 380,156 tons. The settle-

ment of all the principal labor difficulties in the region prior to the

latter half of the year, the increased demand by the early trade, and
the ruling of better prices all tended to make the last six months of

1888 the most notable which have ever existed in the anthracite coal

trade.

Out of the increase in shipments during the year, which, as stated

above, amounted to 3,504,700 tons, the shipments during the last six

months of the year 1888 increased 3,252,691 tons. Of this amount the

increase during the month of October took the greatest proportion of

any one month, the amount of shipments during this month exceeding

that of the same month of 1887 by 1,002,227 tons. The increased de-

mand for anthracite coal continued active until about the middle of

November, when, on account of the mildness of the season up to the end

of the year, there was a decrease in consumption of fuel as compared

with the previous year, and the tonnage and prices both began to fall,

although there was a steadiness in the values up to the beginning of 1889

which warranted the entertainment by the coal trade of great hopes for

the latter year, which during the first six months had not been realized.

Prices.—The average price received by the operators for their coal

during 1888 was remunerative, and higher than during the previous

year. At the begfnning of 1888 there were strikes and other labor dis-

turbances in the Lehigh and Schuylkill mining regions, which were pro-

tracted into the month of March, and caused much suffering to the

miners and great loss of wages to them, as well as a large loss of ton-

nage to the railroads carrying coal from these two regions. The year

1889 opened with peace existing between miners and operators through-

out all the anthracite mining districts. Both the miners and the mine

operators, and the railways which transport the coal to market, were

enjoyiug the profits of their labors during the year which closed under
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such auspicious circumstances, and with a reasonable hope of equally

good trade during 1889. These hopes up to June of the latter year have

not been realized, and the condition of the coal trade during the first

six months of 1889 may be said to have been in a demoralized condi-

tion. It has been conducted with loss of money to many of the opera-

tors, with decreased tonnages and profits to the railways, and with great

suffering to many miners, who have been idle a large proportion of their

time.

For the market prices which ruled during 1888 for the different classes

of anthracite coal reference should be made to the reports of the Phil-

adelphia and New York markets already given.

Cost of anthracite mining.—The thickness of the anthracite coal beds

(varying from 5 to 70 feet in beds which are worked), the character of

the coal itself, and the peculiar geological conditions under which beds

are found have attracted the attention of mining engineers all over the

world to the Pennsylvania anthracite mines, and many important pro-

fessional papers on the anthracite region and on anthracite mining have

been published by promineut engineers not only in America but abroad,

principally in England, France, and Germany. The mining methods

employed have been frequently adversely criticised, especially in the for-

eign papers. The engineers by whom these criticisms have been made
have failed to appreciate all the trade and mining conditions under which

the anthracite mines are operated. When these are taken into consid-

eration in all their bearings it can be asserted that the mining of anthra-

cite coal is as systematically and economically conducted as the mining

of any coal in any region of the world.

Great interest is manifested by the public generally as to the cost of

mining coal everywhere in the States, and especially is this so as regards

the cost of producing a ton of coal in the anthracite mining region of

Pennsylvania. The system necessary for profitable mining and prepa-

ration of anthracite is unavoidably such a complex one, owing not only

to the peculiar hardness of the coal, but also to the complicated geolog-

ical structure of the coal beds themselves, that most people, among
whom may be included many practical miners in the bituminous coal

fields, have little conception of the intricacies of anthracite mining.

The account given below does not show the average cost of production

throughout the whole region at that time, nor the cost of production at

the same colliery during 1888, yet it will give a very intelligent idea of

the general classification of costs for most of the anthracite collieries.

It will be seen that it costs about $1.39 per ton to place the coal on the

cars for transportation, as against $1.95, the average cost per ton for the

entire region during 1888. These two amounts are hardly comparable,

however, since the estimate of $1.95 for all coals produced during 18S8

includes general expenses not included in the account itemized below.
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Account of cost per ton of mining anthracite at a selected mine.

[Capacity of mine, from 480 to 500 tons per day of ten hours.]

WAGES ACCOUNT.

Miners, 6 cars, each 1J tons per car, 66} {Miners ...

cents ."
> 99 cents per car <

Laborers, 6 cars as above, 33 cents ) f Laborers .

Boys and old men, slate-pickers, per day, 40, 50,60, and 70 cents ; aver-
age, 55 cents

Engineers, averaging $2 per day
Firemen, at $1.65
Pumpmen, at $2
Footmen and topmen, at slope or shaft, at $1.50
Inside mule drivers, at $1.80
Inside door boys, at $1
Inside counter chute ticket boss and footman, at $2
Men driving gangways, contract pay, estimated at $1 .80

Inside carpenters (chute, brattice, stables, track layers, etc.), $2.20...
Inside carpenters' helpers, $2
Tunnel or slope drivers or sinkers, contract pay, estimated at $2
Outside and inside superintendents or bosses, $3
Breaker boss
Blacksmith (sometimes 2 and helper)
Outside carpenters, car builders, repairers, etc. , $2
Men slate-pickers' boss, roller feeder, counter roller, and screen, $1.50.
Ticket boss at tip of breaker
On platform below tip, $1.50
On tip with ticket boss, $1.40 ,

Sprag boy near tip
Mule drivers outside, $1 and $1.50
On dirt dumps and ash dumps (sometimes 4), $1.50
Man at pea-coal supply to fireman
Iuside stable boss and outside stable boss, $1. 50
Mason (sometimes 2), $2.25
1 fire boss and 1 driver boss inside, $2.25
Car loaders at bottom of breaker, $1.50
Bookkeeper and paymaster

Men
< and
boys.

65

55

45
3
5
4
4
8
2
2

"Wages.

Total 233

$217.80

108. 90

24.75
6.00
8.25
8.00
6.00
14.40
2.00
4.00
14.40
6.60
4.00

12.00
6.00
2.50
2.00
4.00
6.00
2.25
4.50
2.80
1.00
3.50
3.00
1.25
3.00
2.25
4.50
3.00
2.50

491.15

GENERAL EXPENSE.

Iron rails for gangways and tunnels, per day, 72 pounds
Ties, 4 at 20 cents; spikes, 8 cents.
19 props in 55 breasts per day, at 30 cents
11 mules, fodder and feed, at 18 cents each
Iron used by blacksmith, car irons, horse and mule shoes, nails, etc
Lumber used in chutes, brattice, doors, cross-heads, inside 200 feet
Lumber, oak, for cars, new and patching, 200 feet

Lumber for patching breaker, engine houses, etc., outside
Turning new breasts (the company's part) 2 men
Wear, tear, and loss ofcompany'stools—hammers, picks, shovels, saws,augers,
etc

Oil, tallow, packing-waste, wicks, lamps, lanterns, belting, rivets, new horses,
mules, harness, wagons, car wheels .".

Breaker repairs, repairs to engines, pumps, pipes, new pumps, ropes, books,
paper, ink, pens, way bills and bills of lading, blanks, envelopes, postage,
printing, telegraphing, telephoning, etc

Loss by bad debts (2 per cent, on 490 tons at $3, delivered)
Royalty, average 25 cents per ton on 490 tons

Total general expense

Amount.

$1.44
.88

5.70
1.98
2.00
2.80
5.60
1.50
4.00

1.00

2.00

1.00
29.40

122. 50

181. 80

The cost for wages would be 100.2 cents per ton on 490 tons output and

37.102 cents per ton for general expenses. Total cost in cars, $071.95.

On 490 tons output= 100.2 cents + 37.102 cents = $1.37 per ton.
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In the above account no allowance is made for accidents, cavings-in,

drownings-out, gas explosions, broken ropes, smashed cars, broken water

reservoirs, burst pipes, culverts, dams, etc., nor is any allowance made
for interest on capital.

The following tables contain some interesting facts and figures com-
piled from the annual report of the Lehigh Coal and Navigation Com-
pany for 1888. From these figures a general idea can be formed of the

number of days worked and the average daily production of what may
be considered fairly average anthracite collieries; also, about the

average proportion of different sizes of coal produced by the average
anthracite breakers:

Production of anthracite by the Lehigh Coal and Navigation Company, in 1S88.

Collieries.
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• PENNSYLVANIA BITUMINOUS COAL.

Total product in 1888, 33,796,727 short tons; spot value, $32,100,891.

The bituminous coal fields of Pennsylvania form the northeastern end
of the Appalachian field. The total area underlaid by workable coal

beds is about 900 square miles. The coal mines of the State are con-

fined to twenty-seven counties, later enumerated. The largest coal area

is contained in the western and southwestern parts of the State, ex-

tending west from the crest of the Allegheny mountains to the Ohio
line, and southwest of a line drawn from New Castle, in Lawrence county,

northeast to Kane, in McKean county, and thence southeast in the di-

rection of Bellefonte, iu Centre county. Ragged edges of broken Coal

Measures extend beyond these lines. In addition, isolated areas arefound
in the Wellersburgh basin, in Somerset county ; in the Broad Top coal

field, in Huntington, Blair, and Fulton counties ; in the Tipton field,

west of Altoona, in Blair county, and in the fields in Bradford and
Tioga counties. The characteristics of the Coal Measures in which these

beds occur have been described in former reports.

PRODUCTION.

Comparative statistics of the Pennsylvania bituminous mines for 1886, 1887, rt«dl888.

OPERATING MINES.

Counties.
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Comparative statistics of the Pennsylvania bituminous mines, etc.—Continued.

PKODUCT BY COUNTIES.

Counties.
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be confidential, and would only be used in making up a summary table

of the total production of coal in each county. This plan proved suc-

cessful, and with the exception of about 50 mines in the State, complete

and reliable returns were received. Of the 50 mines for which no re-

turns were received, out of a total of 476, an estimate of product was
made, and the total product of the State was reported at 27,094,501

short tons. From more complete facts obtained during the past 2

years it is believed that the estimate of the product of the 50 unreported

mines was too low, and that the total product of the State for 1886 was
probably 500,000 tons greater than that reported.

During the early part of 1888 one of the State survey assistants vis-

ited all the more important mines, principally those having an annual

production of over 5,000 tons, and explained to each operator the

character of the work and the advantages which would accrue to the

operators themselves from the publication by the United States Geolog-

ical Survey of a list of all the mines, giving the annual product for each

for 1887. This plan proved very successful, and resulted in permission

being obtained from the operators to publish the production of indi-

vidual mines.

During the past few years a revolution may be said to have occurred

among the large coal consumers, which has resulted in their purchasing

coal not from any possibly unfounded reputation which special coals

may have attained as desirable fuel, but from actual tests which have

been made by consumers themselves as to the relative efficiency of the

coals for domestic consumption in furnaces, stoves, and grates, and for

manufacturing purposes, for generating steam, and for the manufacture

of gas, the selling price of each coal being considered in conjunction

with its actual efficiency, and preference given to coals which would

give the consumer a unit of efficiency at the lowest price. This has

been more particularly the case since the extensive introduction of

natural gas throughout western Pennsylvania, which has very mate-

rially affected the local consumption of coal, the Pennsylvania opera-

tors being forced to seek new markets for their product. It is now
estimated that the natural gas companies of Pittsburgh are supplying

about 26,000 domestic consumers and 1,100 manufacturing consumers

from 400,000,000 to 600,000,000 cubic feet of natural gas per day, vary-

ing not only with the condition of the weather, which affects all con-

sumers, but also with the activity of manufacture. It is estimated that

in the vicinity of Pittsburgh alone there was consumed during 1888 an

amount of natural gas which, if the consumers had to depend exclu-

sively upon coal, would have required during the year about 8,500,000

tons. If to this should be added the amount of coal which would be

taken by consumers in other parts of the State who now depend upon

natural gas as a fuel, the amount would be increased to at least 10,000,-

000 tons. It must be remembered that this tonnage does not represent

the actual amount of coal which has been displaced, since a large num-

ber of new enterprises have been started in western Pennsylvania sub-
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sequent to the general introduction of natural gas, and householders

are keeping their houses more generally heated and at a very much
higher temperature than formerly, when coal had to be depended upon.

At the same time the amount of coal which has actually been displaced

by the use of natural gas has been very great, and the coal producers,

forced out of the local markets, have been compelled to seek more dis-

tant consumers. Greater distribution of Pennsylvania coal has been

made, and to more distant points, than has been known before in the

history of the United States coal trade.

During 1884 and 1885, when the Pennsylvania coal operators were

forced into outside markets, the situation was viewed with great alarm

by the coal trade; and, in order to open up new markets, the Pennsyl-

vania coal had to be sold at very much lower prices at the mines than

it had formerly commanded when so largely taken by local consumers.

In consequence, the price of Pennsylvania coal in 1885 and 1886 fell.

The average price of coal at the mines in the Pittsburgh region during

1886 ranged from 88 to 92£ cents per ton at the mines, and the average

price at the mines throughout the State was only 80 cents per ton. As
soon, however, as the distant consumers began to appreciate the greater

efficacy of the Pennsylvania coals, as compared with others, the Penn-

sylvania operators were enabled to receive a better price for their prod-

uct, so that during 1887 the average price which the Pennsylvania

coal commanded at the mines was JO cents per ton more than during the

previous year, and 5 cents per ton more during 1888 than that received

during 1887. Part of this increase in price was due to the general im-

provement in business, and with it came an improvement in the coal

trade.

The increased popularity among the distant consumers of the Penn-

sylvania coals, particularly that of the Pittsburgh region, is more

noticeable in the increased tonnage of the mines than in the increased

average price. As an illustration of this fact, in Allegheny county,

surrounding Pittsburgh, where more natural gas is consumed than

in any other one locality in the State, the local consumption of coal

from the surrounding mines has been, of course, directly affected;

still, the growth in the product of the Allegheny county mines has

been greater than in any other district.

During 1887 the mines of this county produced 4,680,924 tons, an

increase over the previous year of 478,838 tons. During 1888 practically

the same mines (only one new operator started in Allegheny county

during 1888) produced 5,575,505 tons, an aggregate increase over 1887

of 894,581 tons. The most notable increase in other counties for 1888

was that in Westmoreland county, 445,287 tons ; in Fayette county,

668,671 tons; in Jefferson county, 581,857 tons; in Clearfield county,

218,670 tons, and in Cambria county 118,480 tons. The increase in

Allegheny county is largely to be attributed to the reasons already

assigned, the increased product being taken largely by consumers at

distant points. In Westmoreland county the same cause accounts, in
\
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a measure, for the increased product, although a large proportion of

the increase of the Westmoreland mines was due to the extension of

the illuminating gas interests generally throughout the country and

the increased consumption of coal for this purpose, the Westmoreland

coal being rated as the best and cheapest illuminating gas coal which

can be obtained. While this latter fact is notably true of the West-

moreland mines, it also applies, in a measure, to the mines in Alle-

gheny, Fayette, and Washington counties, the mines of all of which

ship more or less coal to gas companies.

In Fayette county the large increase is to be attributed principally

to the development of the coke industry. The superior value of the

Connellsville coke over others and the low prices which it has com-

manded during the year have largely extended the coke trade.

The increased product in Clearfield and Jefferson counties is largely

due to the opening up of new mines and to increased railroad facilities

for shipment. There were more new mines opened in Clearfield county

during the year than in any other county in the State. Of an aggre-

gate of forty-five new mines in the State opened during 1888 ten were

located in Clearfield county. In Jefferson county, where the increased

tonnage during the year was more than twice as great as in Clearfield

county, there were only four new coal mines opened. This dispropor-

tion in these two counties of new mines to the increased product is to

be accounted for by the fact that a number of Clearfield county mines,

which have been in operation for several years, produced less coal dur-

ing 1888 than during 1887, while in Jefferson county the contrary ruled.

Clearfield county is a very much older coal-producing county than Jef-

ferson county, and its total product is more than twice as large as

Jefferson's. Many of the areas in which the older mines in Clearfield

county are located are being rapidly worked out, while the operations

which have so far been carried on in Jefferson county have exhausted

a comparatively small territory. In Cambria county the increase in the

tonnage is a notable one in view of the great consumption of natural

gas, which is brought into the county by the Westmoreland and Cam-
bria Natural Gas Company from the Grapeville gas field, situated north

of the line of the Pennsylvania railroad, about 40 miles west of Johns-

town. The increase of the coal tonnage in Cambria is largely due to

the opening up of new mines in new fields, there having been six new
mines opened in the county in 1888, and also to the increase in railroad

facilities, which has permitted a wider distribution of the coal to distant

points, particularly on the sea-board.

Although there has been such a noted increase in the product of

the Pennsylvania mines during 1888, it must not be inferred that this

increase was general throughout the State. Out of the twenty-seven

producing counties, twelve increased their product to an aggregate of

3,120,444 tons. They were Allegheny, Blair, Butler, Cambria, Clear-

field, Clinton, Fayette, Greene, Huntingdon, Jefferson, McKean, Wash-
ington, and Westmoreland; while the fourteen remaining counties—
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namely, Armstrong, Beaver, Bedford, Bradford, Cameron, Centre, Clar-

ion, Elk, Indiana, Lawrence, Mercer, Somerset, Tioga, and Venan-

go—produced in the aggregate 840,573 tons less coal during 1888 than

during the previous year. If an analysis of these facts should be made,

it would be found that the increase has taken place in counties where

the coal deposits are the most extensive. This has encouraged the in-

vestment of capital in railroad construction in localities where the coal

beds are the best and the coal can necessarily command a ready market,

and where the beds can be most cheaply and economically mined, thus

encouraging the investment of new capital in extending old mining

plants and starting new operations.

Special facts have already been given under the general review of

the coal trade as to the prices which the different Pennsylvania coals

have commanded at the principal markets in the United States.

Wages in the bituminous region.—An investigation has recently been

made by the Miners and Laborers' Amalgamated Association as to the

wages and store prices paid at some of the leading coke works in the

Connellsville region. The following figures have been made public.

Although these are presumably accurate, no effort has been made on

the part of the Survey to confirm them. Under what is known as the

Frick scale, the price of mining is 30.6 cents per wagon of 34 bushels,

and 45 cents per wagon of 50 bushels, equivalent to 90 cents per 100

bushels ; for drawing coke from the oven, 64 to 66 cents for small

ovens, and 76 to 79 cents for large ovens ; haulers, per day of 9 hours,

$1.85 to $1.95
;
general laborers, $1.35 per day. The J. M. Schooumaker

Coke Company pays for mining 35-bushel wagons 28.07i cents to 28£

cents, or a fraction over 80 cents per hundred bushels ; for drawing

coke for small ovens, 52 cents, and for large ovens 63 cents; haulers,

$1.70 to $1.75; general laborers, $1.15 to $1.20. The Connellsville

Coke and Iron Company pays for mining 50-bushel wagons 42A cents,

or 85 cents per 100 bushels ; for drawing coke from large ovens, 63

cents; general laborers, $1.15. James Cochran & Sons pay for mining

30 bushels 24 cents, at the rate of 80 cents per 100 bushels ; for draw-

ing and refilling at small ovens, 60 cents; haulers, $1.70. Laughlin &
Co. pay for mining 34-bushel wagons 28 cents, or a fraction over

82£ cents per 100 bushels ; for drawing coke from small ovens, 63 cents,

and from large ovens 68 cents; general laborers, $1.20. Heaped
wagons are required at all the works except at those of the H. C. Frick

Coke Company and James Cochran & Sons, so that as between these

and the other operators the figures do not accurately represent the dif-

ference which would otherwise appear to exist for the price of mining.

It is stated that the stores of the H. C. Frick Coke Company sell goods

cheaper than those of the other companies. It may be stated that a

bill has just (May 8, 1889) been passed by the Pennsylvania legislature

authorizing the appointment of a commission to investigate miners'

wages.

3677 min 22
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ALLEGHENY COUNTY.

(Coal produced in 1888, 5,575,505 short tons.)

More coal was produced during the year in Allegheny county than

in any other county in the State, with the exception of Westmoreland,
which produced 914,2GS tons more. The coal was mined principally

from the Pittsburgh coal bed, which at Pittsburgh is about 350 feet

above low-water level in the Monongahela river. The next most impor-

tant bed which is mined in the county is the Upper Freeport, which is

the topmost bed of the Lower Productive Coal Measures. This latter

bed outcrops in the Allegheny river in East Deer township, and at

Pittsburgh lies 200 feet, more or less, below river level. Although the

amount of natural gas which has been consumed by both household

and manufacturing consumers during the year has been greater than

ever before, still the increase in the production of the Allegheny county

mines during 1888 (894,581 tons) over that produced in 1887 has been

greater than in any other one county in the State. The largest pro-

ducing company in the county is the New York and Cleveland Gas
Coal Company, which produced during the year 528,298 tons. This in-

crease is significant from the fact that it shows a wider distribution of

the coal and a greater demand for the purer product of the Pittsburgh

mines in competition with the product of the mines in other States

where the coal is now distributed. The distribution is effected by rail-

roads mostly to the east, west, and north of Pittsburgh ; by railroads

to the north and northeast to Lake Erie, and thence by boat northwest

down the Ohio and Mississippi rivers. The small amount of Allegheny

county coal which is consumed at the present time in the Pittsburgh

district proper is taken almost entirely by the iron blast furnaces in the

form of coke, or by other manufacturers, for special uses to which nat-

ural gas is not so well adapted as solid fuel. The eoal to local con.

sumers is supplied principally by the railroads in the county. The fol-

lowing table exhibits the shipments from the Pittsburgh district by

slack-water navigation down the Monongahela and Ohio rivers since

I860:

Shipments of Pittsburgh coal by slack-water navigation since I860.

Years.

1860
1861
18/52 .*.....}

1863
1864 .......

1865-. -

180(5

1867
1868
1869
1870
1871
1872
1873
1874

Quantity.

Short tons.

1, 517, 900
834, 630
743, 358

1, 134, 150

1,402, 828
1,580,791
1, 704, 212 ;

1, 202, 908

1, 812, 040

2, 100, 504
2,303,856
1, 944, 852

2, 291, 220

2, 094, 312
i

2, 503, 504

Tears.

1875
1876
1877
1878
1879
1880
1881

1882
1883
1884
1885
1886
1887
1888

Quantity.

Sh
2

2,

2,

2,
O

3,

3,

4,

4,

3,

3,

4,

3,

4,

ort tons.

275, 205
495, 800
677, 460
797. 530
623, 232
361. 934

450, 186

057, 384
339, 492
170, 900

298, 200
123, 945
065, 240
498, 430
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This coal includes not only that shipped from Allegheny couuty

but also from Westmoreland, Washington, and Fayette counties, with

a very small amount from Greene couuty.

Allegheny county mines, operators, and product in 1887 and 1888.

Collieries.

Allaqnippa
Alpsville ...

Amity
Atlantic .

.

Beck's Run
Beechmont
Bellwood
Boyd
Bellevue
Bridgeville
Buena Vista . . .

Boston No. 2
Bunola
Camden
Camp Hill
Castle Shannon.

Operators.

Mines.

Cherry
Coal Ridge

.

Corey
Diamond ...

Dravo
Duquesne.

.

Enterprise
Do

Essen
Federal Spring.

,

FirstPool

Fort Pitt
Fox
Frankstown .

.

Fulton
Gleudale (a)...

Glenshaw
Grant
Graver

Hampton
Harrison
Hasting Slope
Horner Sl Roberts
H. D. O'Neil
Idlewood
Imperial
Jefferson
Keeling
Keystone
Laurel Hill
Leesdale
Lovedale
Mansfield
Vlilesville

National
Natrona

Nikon
Ocean.

Oak Ridge
Old Bower Hill
Old Eagle
Osceola
Pacific

1887.

Penney

.

Bailey, "Wilson & Co
Thomas Hackett &. Co., limited
J.C.Risher & Co
Lake Erie Gas Coal and Coko Com-
pany.

James H. Hay's estate
Beechmont Coal Company
Munhall Brothers
Edward Fisher
Gumbert & Huey
A. J. Schulte
Youghiogheny River Coal Company .

W. H. Brown's Sons
O'Neil Patterson
George Lysle & Sons
David Steen
Pitttsburgh and Castlo Shannon
Railroad Company.

Morris McCue
Gray & Bell
Corey Coal Company
Baines Coal Company
Lake Shore Gas Coal Company
New York and Cleveland Gas Coal
Company.

Hartley & Marshall
0'Neil& Co
Sanford & Co
W.J.Steen
First Pool Monongahela Gas Coal
Company.

The Fort Pitt Coal Company
Thomas Fox
Theodore Heilman
George Jones &. Co
J. V.N. & R.Cook
Glenshaw Coal Company
Grant Coal Company
New York and Cleveland Gas Coal
Company.

Hampton Coal Company
Beadling Brothers
Pennsylvania Coal Company, limited
Horner & Roberts
H.D. O'Neil
Stewart, Lewis & Dickson
Imperial Coal Company
Foster, Clark & Wood
Birmingham Coal Company
W. H. Brown's Sons
W.P.Rend
Gregg Brothers
John A . Wood & Sons
Mansfield Coal and Coke Company .

.

Robert Jenkins, sr
National Coal Company, limited
Pennsylvania Salt Manufacturing
Company.

Chartiers Valley Coal Company
The Youghiogheny River Coal
Company.

Oak Ridge Coal Company
A.J. Schulte
W. H. Brown's Sons
Osceola Coal Company
Lake Erie Gas Coal and Coke Com-
pany.

Penney Coal Company

Product.

Short tons.

77, 539
20, 801

83, 719
32, 873

39, 520

5,772
47, 500
9,000

71, 000
74, 436
49. 485

1888.

83, 600

74, 802

31, 109

21,648
23, 289
20, 052
6,300

38, 000
44, 736

181, 850
40, 000

75, 000

20, 000
1,000

40, 660
121

Mines.

14, 560
14, 598
17, 500
82, 311
'34, 061

86, 900
30, 000
48, 311
44, 346
46, 000
2,500

160, 248
79, 955
18, 684

19, 166

350, 000
30, 000
49, 231

225, 000
34, 003
30, 000
11,782

40, 109
147, 426

57, 687

48, 000

70, 500
87, 659

29, 122

Product.

Short tons.

100, 513
26, 263
61, 110

2, 437

107, 400
46, 200

53, 010

24, 202
86, 328
49, 014
56, 405
64, 260
49, 020
115,375
39, 900

22. 330

43, 243
63,211

166, 463
39,715
80, 338
25, 000
5,000

34, 138

8, 792
2, 520
16,391

18, 000

40, 600

87, 325
57, 375
31, 206
111,882
67, 400
5,760

217, 780
96, 926
36, 718

315, 000
49, 900

64, 703

192, 175
50,168
77, 780
4,438

42,480
264, 576

69, 596
23, 728

118, 137
100, 311
104, 035

22, 600

a Abandoned 1888.
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Allegheny county mines, operators, and product in 1887 and 1888—Coutinuod.

Collieries.

Pine Creek
Pittsb'gh Union (a)

Plum Creek

Powers
Rankin (6) . .

.

Robbins
Rock Run
Sandy Creek

Sanford No. 2

Six Mile Ferry (c)

Snowden ".

Spring Hill ..

Star
Stone
Street's Run .

Summer Hill
Turtle Creek

Operators.

Vonturo
Walton's
Weinman & Co
Willow Grove
Winona
Youghiogheuy (d)

Total

Robbins Coal and Coke Company
Josepb MeConnel
Now York and Cleveland Gas Coal
Company.

Chartiers Block Coal Company ,

William Rankin
W. M. Robbins & Co
W. J. Snodgrass & Co
New York and Cleveland Gas Coal
Company.

Sanford & Co
J. H. Hays estate
Pittsburgh and Chicago Gas Coal
Company.

Spring Hill Gas Coal Company
Francis Mankedick
William Stone's estate
J. D. Risher
Frank Armstrong
New York and Cleveland Gas Coal
Company.

Gray & Bell
Joseph Walton & Co .

Weinman & Co
Willow Grove Mining Company
William Skillen
W. H. Brown's Sons

1887. 1888.

Mines. Product.

Short tons,

93

30, 000
110, 353

60, 000
8, 984

15, 582
29, 754

145, 281

36, 004

71, 440

65, 000

33, 000
18, 000

75, 000

55, 156

96, 835
126, 841

8,000
300, 000

12,960

133, 263
4,000

92, 000

Mines. Product.

4, 680, 924

Short tons.

9, 000
19, 950

123, 172

75, 000
6,001

40, 358
38, 335

118, 7S3

31, 275
97, 280
70, 200

29, 696
79, 000
20, 098
77, 2(53

87, 308
223, 132

66,591
434, 916

5,813
90, 747

165,750

94 5, 575, 505

a Mansfield and Erio. Mansfield and Erie Coal Company, 1S88.

b American Coal Company, 1888.

c Hays Estate Run, 1888.

d Boston Ifo. 1, 1888.

ARMSTRONG COUNTY.

(Coal produced in 1888, 220,093 toils.)

This county produced 9,128 tons less in 1888 than in 1887. The largest

operator in the county is the Oak Ridge. Mining Company, which mines

its coal from the Lower Freeport coal bed.

Armstrong county mines, operators, and product in 1887 and 1888.

Collieries.

Glen ,

Gosford
International

.

Kittanning ..

Oak Ridge
River View . ..

Total

Operators.

J. R.Smith
W. W. Acheson
International Coal Mining Company
Kittanning Iron Company ,

Oak Ridge Mining Company
River View Coal Mining Company.

.

1887.

Mines.
Produc-
tion.

Short tons.

13, 848
27, 947
6,286

40, 729
126, 833
19, 578

235, 221

1888.

Mines.
Produc-
tion.

Short tons.

16, 317

18, 889
8,200
7,884

120, 391
54,4.2

220, 093
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BEAVER COUNT!.

(Coal produced in 1388, 03,900 short tons.)

The coal production of this county during 1888 was less than one-third

of the production during-

1887, the falling off being 133,903 tons. This

reduction in tonnage is to be accounted for by the abandonment of the

operations of the State Line Company in Pennsylvania, this company
operating mines on both sides of the Pennsylvania-Ohio State line.

Beaver county mines, operators, and product in 1887 and 1888.

Collieries. Operators.

1887.

Mines.
Produc-

tion.

1888.

Minos.
Produc-
tion.

Cannel
Clayton
Ifuiiues —
Scott &Co.
State Lino .

Total

.

Ira F. Mansfield
Will J. Clayton
James Clayton
Scott & Co
State Lino Coal Company .

Short tons.

18, 700
3,000
2, 217

47, 313
126, C33

Short tons.

12, 057

(a)

5,643
40, COO
5,000

197, 863 63, 900

a Unreported.

BEDFORD COUNTY.

(Coal produced in 1888, 248,159 short tons.)

The coal mines of this county, together with those of Huntingdon

and the greater portion of those of Blair, are located in the Broad Top
semi-bituminous coal basin. There was a falling off in the reported

product of the mines of this county of 63,293 tons during 1888.

The largest operator in the county was the firm of Messrs. Sweet &
Brown, who during the year produced 90,000 tons, although it was

G,000 tons less than during the previous year. The coal beds of this

county belong to the Lower Productive Coal Measures. The names

which have been adopted for these coal beds have been local, since it has

only been within the last few years that the Geological Survey of the

State has established the identity of these coal beds with those of the

Freeport, Kittanning, and Clarion beds of the western Pennsylvania

bituminous coal fields.
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Bedford county mines, operators, and product in 1887 and 1888.

Collieries.
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tinuously since 1856. The following table exhibits the product of the

Towanda Coal Company since 1865:

Production of the Towanda Coal Company, 18G5 to 1888.

Tears.
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CAMBRIA COUNTY.

(Coal produced iu 1888, 1,540,460 short tons.)

The product of coal in this county during 1888 was 118,480 tons

greater than during the previous year. This increased tonnage is to

be accounted for by the opening of the new coal mines and the in-

creased railroad facilities afforded for the shipment of the coal, which,

outside of that consumed in the county, is sent principally to the east-

ern markets. The largest operator in the county was the Gallitzin

Coal and Coke Company, whose product, however, during the year was

2,071 tons less than during the previous year. The introduction of

natural gas into this county during the past three years has decreased

to a great extent the local consumption of coal. The total product of

the county during the past year was greater than during any previous

year. Six new coal operating companies commenced raining coal dur-

ing the past year, and produced in the aggregate 103,878 tons.

Cambria county mines, operators, and product in 1887 and 1888.

Collieries.

Amabry
Anchor
Argyle
Aurora
Ben's Creek Plane
Black Diamond .

.

Bland
Coneruaugh
Cushon
Delaney
Diamond
Dysart No. 1

Dysart No. 2
Eagle
Eldorado
Euclid
Gallitzin Shaft...
Great Bend
Griffiths
Hasting
Lilly
Lower Gautier. ..

Martindale Slope
Miller
Mitchell Slope . .

.

Moshannon
Monnt Hope
Mount Vernon
No. 4.

Rolling Mill
Rubins
Schuylkill
Smittle
Sonman 1 and 2..

.

Sonman Shaft
South Fork
Standard
Stineman
Webster No. 3 . .

.

Total

Operators.

Cambria Coal and Coke Company
Clearfield Consolidated Coal Company
Huff & Coulter '.

Heist & Luke
E. W. Mentzer
J. H.Miller

Cambria Iron Company
do

J. H. Haywood
Haywood Coal Company
Caron Leahy
D. Laughman
J. Gwin & Son
Wray & Co
Euclid Coal Company
Taylor & McCoy
Great Bend Coal Company
Fend & Cover
J.L.Mitchell & Co
Lilly Coal Company
Cambria Iron Company
J. C. Martin & Co
Miller Coal Company
Gallitzin Coal and Coke Company
Felix Toole Sc Co
Cambria Iron Company
Clearfield Consolidated Coal Company

Cambria Iron Company

Schuylkill Coal Company
Smittle & Co
W. H. Piper & Co
Hughes & Shoemaker
South Fork Coal Works Company
Standard Coal Company
J. C. Stineman
John C. Scott & Son

1887.

Mines

33

Produc-
tion.

Short tons

20, 196
115,337
21, 861
34, 703
36, 000

16, 603
19,965
55, 439
9,000

14, 500

48, 200
7,294

10, 000
21, 298

165, 214
65, 000
8,020

10, 448
60, 000
20, 000

171, 525
20, 000

130

15, 704
7,510

18, 086
100, 000
46, 378
16,649
40, 000
76, 860

150, 000

1, 421, 980

1888.

Mines

39

Produc-
tion.

Short tons
9,374

112, 854
27, 600
41, 786
8,895
11,800
7, 612

24, 642
84, 632
7,000

14, 000

62, 600
5,243
7,667

22, 684
149, 869
48, 175
6,720

28, 262
3,480

50, 000
6,400

169, 454
11, 507

43, 000

80, 000
7,962

22, 780
84,066
56, 000

27, 294

28, 500
77, 436

191, 166

1, 540, 460
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CAMERON COUNTY.

There is but one active coal operator in Cameron county, the Cameron
Coal Company. The total amount of coal produced in 1888 was only

700 tons, which was used exclusively for local consumption. The prin-

cipal coal bed in this county is what is known locally as the Cameron
or Dagus bed, the representative of the Lower Kittanning.

CENTRE COUNTY.

(Coal produced in 1888, 382,770 tons.)

The total product of this county for 1888 was 125,485 tons less than

during the previous year. With the exception of the rather limited

operations of the Elizabeth Coal Company and the Irvona' Coal Com-
pany, there was less coal produced by each mine in this county during

the latter year than during the former. Two new operators started in

the county during the year, and produced in the aggregate 22,000 tons.

Although the coal mined in the Snow Shoe basin in Centre county has

long been favorably known by the coal trade as a superior coal, yet the

limited areas which are underlaid by coal beds, and the cost of mining

as compared to more favorable conditions which exist in Clearfield

county, immediately to the west, have had a direct influence in dimin-

ishing the product of Centre county. The principal coal beds mined in

the county are the Upper and Lower Kittanning. The largest oper-

ator is the Lehigh Valley Coal Company, which mines principally the

Upper Kittanning coal bed at the Sugar Camp mines.

Centre county mines, operators, and product in



346 MINERAL RESOURCES.

Shipments of coal from the Snow Shoe region over the Pennsylvania railroad.

Tears.

1873
1874
1875
1876
1877
1878
1879
1880

Shipments.

Short tons.

95, 257
63, 540

62, 426
51, 399
42, 985
29, 168
56, 654
56, 020

Tears. Shipments.

1881......
1882
1883
1884
1885
1886
1887

1888 $oke

Short tons.

128, 203

233, 708
257, 230

183, 271
148, 500
113, 967
165, 091

141, 099
21, 048

CLABION COUNTY.

(Coal produced in 1888, 535,192 tons.)

Although three new operators started in this county during the year

and produced in the aggregate 32,573 tons, its product of coal dur-

ing the year was 58,566 tons less than during the previous year, the

principal falling off being in the product of the ininesof the Fairniount

Coal and Iron Company, which has recently gone into the hands of a

receiver. The largest operator during the year was the Northwestern

Coal and Iron Company, which produced in the aggregate 169,708 tons.

This coal was mined almost entirely from the Lower Freeport bed,

although the Lower Kittanniug coal bed is the one which is generally

and more extensively mined than any other bed in the county.

Clarion county mines, operators, and product in 1887 and 1888.

Collieries.

Acme
Albion
Avouilale
Catfish
Church Hill ....

Diamond
Fairniount ... .

Hanlscrabble . .

.

Keystone
Mineral Ridge.,
Monarch „ ..

Pine Run
Red Bank
Star

Total

Operators.

Acme Coal Company
Albion Coal Company
A vondale M. and M. Company
Pittsburgh Coal and Mining Company
J. McCollum
Thomas Mitchell & Sons
1'nirmount Coal and Iron Company
Brady's Bend Mining Company
Keystone Coal Mining Company
Mineral Ridge Coal Company
Monarch Coal Company
Stephenson <fc Mitchell
David & John D. Reynolds
Northwestern Coal and Iron Company

.

1887.

Mines.

13

Produc-
tion.

Shorttons.
9, 897

8,715
5, 000

33, 227

178, 472
69, 773
10, 492
42, 430

68, 863
40, 000

126, 889

593, 758

1888.

Mines.

2

16

Produc-
tion.

Short tons.

44, 079
400

19, 119

11,807

42, 740

18,086
56, 314
40, 126

37, 950
13, 054
50, 374
31, 435

169, 708

535, 192

CLEARFIELD COUNTY.

(Coal produced in 1888, 5,398,981 tons.)

The total product of the mines of this county during 1888 was

218,670 tons greater than during the previous year. This increased

tonnage is due not only to the increase in the product of many of the

old mines, but also to the opening of a large number of new ones,
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which are now being worked by ten newly-organized coal companies.

The total product during the year of the new companies was 89,417

tons. The largest operating company in this county is the Berwind-

White Coal Mining Company. The coal beds mined belong exclusively

to the Lower Productive Measures, and the coal bed which is most ex-

tensively mined, and which supplies the bulk of the company's product,

is the Lower Freeport, which is locally known as the Moshannon.

The rapid development of the mines of Clearfield county is suffi-

ciently shown in the coal tonnages of the Tyrone and Clearfield branch

of the Pennsylvania railroad during the last twenty-seven years, and

also in the tonnages of the Beech Creek railroad, which are given below:

Coal carried over the Tyrone and Clearfield branch railroad during the last twenty seven

years.

Years.
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Clearfield county mines, operators, and product in 1887 and 1888—Continued.

Collieries.

Columbia Nos. 1

and 2.

Columbia No. 3. ..

Colorado
Cuba '.

Cuuard and Shoff
Decatur
Derby
Dixon
Drane
Elizabeth
Empire
Eureka
Excelsior
Ferndale
Franklin
Gazzam

Glenwood No. 1.

Glenwood No. 2.

Grassflat

Hawk Run
Hudson
IrvonaNo. 1 ..

Kartbaus
Kentuck
Keystone
Kyler
Lancashire . .

.

Laurel Run . .

.

Leatborwood .

Logan
Logan Ridge..
Loraine
Lueder Slope.
Mapletou
Montana
Morgan
Morrisdale
Moshannon. ..

Mount Vernon

.

National
Oakland
Ocean
O'Sbanter
Pacific
Pardee
Rainey
Reading
Rochester

Rothrock
Sobieski
Spring Hill
Sterling
Victor
Vulcan
"Webster No. 4.

Williamsport .

.

Wills Run
Woodland
Yorkshire

Operators.

1887.

Mines.

Mitchell, Lazar & Co.

do
Jackman & Ellsworth
Cuba Coal Company
R. B. Wigton Sons.'.
Jolm Nuttall & Co
T. Barnes & Brother
H. C. Springer & Co. (a)

T. C. Heoms & Co '.

Elizabeth Coal Company
Empire Coal Company
Berwind-White Coal Mining Company
H. G. Fisher

'

Ferndale Coal Company
Berwind- White Coal Mining Company
Clearfield Bituminous Coal Corpora-

tion, o
Williams, Morris & Co
Ruse & Long
Clearfield Bituminous Coal Corpora-

tion.

Jones, Mull & Co
R. B. Wigton Sons
Irvona Coal and Coke Company
Berwind-White Coal Mining Company
Freyburger & Butterworth .*.

Keystone Coal Company (6)

R.C. Fishburn
T. Barnes & Brother
J. M. Bacon
Leatherwood Coal Company
H. Liveright & Co
A.H.Smith
Reakirt Brothers
A. B. & G. V. Lueder
Berwind-White Coal Mining Company
Squires & Co
H. Liveright
R. B. Wigton Sons
Clearfield Consolidated Coal Corpora-

tion.

do
National Coal and Coke Company
Samuel Hegarty
Berwind-White Coal Minin
O'Shantor Coal Company
Berwind-White Coal Mining Company
W. P. Duncan & Co. (c)

."

Thos . Barnes
H. Liveright
The Bell, Lewis & Yates Coal Mining
Company.

R. B. Wigton Sons
Alice Wilkinson
Walton & Ganoe(6)
Robert Hare Powel & Co
Victor Coal Company
R. B. Wigton Sons
Beulah Coal Company
Clearfield Coal Company
J. L. Somerville & Co
J.M.Cook
T. Barnes & Co

lg Compeny

Estimated production of new mines unreported.

Total.

Produc-
tion.

96

Short tons.

125, 312

31, 980
81,000
15, 580
39, 000

35, 000
36, 971
60, 000
58, 762
55, 000

110, 500
493, 729
155, 562

9, 500

163, 307
79, 155

101,179
38, 000
11,500

24, 000
6,000

79, 000
70, 000

1888.

Minos.

8,884
51,800
89, 632
46, 157

90, 479
8,979

45, 081
3,074

34, 762

120, 000

32, 000

134, 000
38, 296
35, 000

134, 423
16, 803

316, 510
217,601

22, 658
363, 594

175, 000
40, 092
7,370

283, 206
107, 129
50, 000
60, 000

33, 492

7, 500
8,000

5, 180, 311

Produc-
tion.

104

Short tons.

155, 015

26, 681

79, 938
42, 585
19, 155
67, 138
44, 149
50, 617
32, 544
70, 000
83, 665

628, 218
163. 045
12,975

160, 937
79, 805

106, 440
32, 080

121, 671

37, 408

51, 170

55, 000
164

82, 954
30,461
93, 682
42, 728
3, 500

78, 635

00, 126

18,598
6, 262

24, 584

81, 250
50, 400

101,920
38, 997

163, 368
50, 354

219,351
237, 049
3,441
26,215

355, 222

164, 003

9, 804
5,454

137, 498
18, 916
38, 727
74, 569
7,874

79, 741
8,000
3,877

5, 398, 981

a Frank Morrison, 1888. b Victor Coal Company, 1888. c Geo. J. Magoe, 1888.
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CLINTON COUNTY.

(Coal produced in 1888, 32,000 short tons.)

There are many isolated areas of the top lauds of this county, which

are underlaid by the lower beds of the Lower Productive Coal Meas-

ures. These beds have been prospected, and worked on a commercial

scale at various times during the past twenty-five years. The thin-

ness of many of the beds, the poor character of the coal as com-

pared with that in other counties, and their height in the hill tops

above the grade of railroad lines have all militated against the exten-

sive development of the coal, although it is estimated that there are

between 15,000 and 20,000 acres of laud in the couuty underlaid by
workable coal beds, which have an aggregate available tonnage of about

60,000,000 tons. During 1888 the Kettle Creek Coal Company, whose

mines are located ou the hill tops above the valley of Kettle creek, pro-

duced 32,000 tons.

ELK COUNTY.

(Coal produced in 1888, 555,960 tons.)

Two new operators started in this county during the year: the Hazel

Dell mines of Kaul & Hall, and the Whitehead mine of the Elk Coal and

Coke Company. The total product of these two new companies for

the year was 19,336 tons, although the total production of coal in the

county during the year was 53,797 tons less than during the previous

year. The coal beds belong to the Lower Productive Coal Measures,

which have a greater development of thickness in the Meade Run coal

basin, in Wharton township, than auywhere else in the county. The
principal coal bed mined is the Lower Kittanniug, which is known by
different local names, such as Dagus bed, Saint Mary's bed, the Kobert's

lot, the Gas bed, etc. One of the most important results accomplished

by the Geological Survey of the State in northwestern Pennsylvania

was the establishing of the identity of the Lower Kittanuing coal bed in

the different isolated basins of Elk county.

Elk county mines, operators, and product in 1887 and 1888.

Collieries.
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FAYETTE COUNTY.

(Coal produced in 1888, 5,208,993 tona.>

The increase in the coal product of this county for 1888 over 1887

was 668,671 tons, being a greater total increase than in any other one

county, with the exception of Allegheny. Four new establishments were

started during the year, which produced an aggregate of 76,301 tons.

There are three distinct coal basins in this county, known respectively

as the Second or Ligouier, the Third or Conuellsville, and the Fourth

basin. The famous Conuellsville coke is produced exclusively in this

couuty. The coal from which it is manufactured is taken from the

Connellsville bed, which is geologically identical with the gas coal bed

in the Pittsburgh region and the great coal bed of the Cumberland
region in Maryland. Although most of the coal produced is taken from

the Connellsville bed, there are several other coal beds in the couuty

which can ultimately be profitably mined, but whose development at

the present time is entirely overshadowed by the exceptional quality

and extent of the Connellsville bed.

During the past few years great interest has been manifested in the

possibility of the exhaustion of the Connellsville coal bed, and numerous

claims have been made by prominent operators that very small areas

exist, underlaid by the Connellsville bed, which would supply coke that

was not under the control of the present coal-operating or coke-manu-

facturing companies, and which would compare with that at present

being manufactured by these companies. While there are, no doubt,

large areas which are underlaid by the Connellsville bed where the

coal is not so good nor so well adapted to the manufacture of coke as

that contained in the areas at present worked, yet no fear should be

entertained by coke consumers but that the Connellsville coke can be

made for many generations.

The Third or Connellsville coke basin really extends throughout the

eastern limits of Fayette and Westmoreland counties, from Blairsville,

on the Coueraaugh river, in Indiana county, southwest, east of Latrobe,

on the main line of the Pennsylvania railroad, through Pleasant Unity

and Mount Pleasant, in Westmoreland county, and through Conuells-

ville, Union town, and West Fairchance, in Fayette county. There is no

doubt but that large tracts within this area or within this basin will

ultimately be developed, and that it will produce a coal which, if not

equal to the present Connellsville, will certainly be comparable to it.

The largest operator in the county is the H. C. Frick Coke Company,
which is the largest combined coal mining and coke manufacturing cou-

cern in the United States.



COAL. 351

Fayette county mines, operators, and product in 1887 and 1888.

Collieries.

Albany

.

Anchor.

Atlas
Caroudelet..
Cedar Hill .

Clarissa
Climax
Clinton ...

Coalbrook ..

Cora
Cupola .

Dexter
Diamond . ..

Eagle
Faireliance

.

Fayette
Ferguson . .

.

Fort Hill...
Fouudry
Fountain . .

.

Franklin....
Friek
Furnace
Grace.
Great Bluff .

Germania _

.

Henry Clay

.

Hill Farm'..
Home
Jackson
Kyle Farm .

Leisenring .

Operators.

Lemont.
Little Alps
Little Pittsburgh.
Little Redstone...
Lutb

Mahoniug
Merchant
Moreland
Morgan
Morrel.
Mount Braddock.
Nellie
Painter
Parrish
Paul.
Pinnsville
Percy
Plunimer & David
sou.

Rainbow
Redstone
Rist
Snow Hill
Sterling
Stewart
Stony Hill
Summit
Tip Top
Tremont
Trotter
Tyrone
Umpire
Union
Uniondalo
Ursina

Valley
Wheeler
White
Wynn
Youngstown

.

Total

1887

Mines. Produc-
tion.

Snowden & Hogg
Pennsylvania Manufacturing, Mining
and Supply Company.

Atlas Coke Company (limited)
E. C. Furlong
Bradford & Lynch
James Cochran Sons & Co
Eli Leonard & Sons
B. F. Keister & Co. (a)

Rafferty & Donnelly (6)

J. S. Newmeyers & Sons
H. C. Frick Coke Company
Joseph R. Stauffer & Co
Rafferty & Donnelly (b) ,

H. C. Frick Coke Company
Fairchance Furnace Company

,

Fayette Coke and Furnace Company .

.

Dunbar Furnace Company
W. J. Rainey
H. C. Frick Coke Company

,

E. A. Humphries
B. F. Keister & Co. (a)

H. C. Frick Coke Company
E. A. Humphries
W. J. Rainey
Isaac Taylor
John W. Hall & Sons (c)

H. C. Frick Coke Company
Dnnbar Furnace Company
Stauffer & Wiley
Jackson Mines Company
Bliss & Marshall
The Connellsville Coke and Iron Com-
pany.

R. Hogsett &Co
John Underwood
R. E. Schmertz & Co
Joseph Rutherford
Chicago and Connellsville Coke Com-
pany.

Cambria Iron Company
David Bowdler
W.J. Rainey
H.C. Frick-CokeCo
Cambrialron Company
R. Hogsett & Co
Broun & Cochran
Rafferty & Donnelly (b)

Dunbar Furnace Company
W. J. Rainey
Pinnsville Coke Company
Percy Mining Company
Pittsburgh and Connellsville Gas Coal
and Coke Company (a)

Rainbow Coal and Coke Company
J. M. Schoonmaker Coke Company
H.C. Frick Coke Company
Alps Coal Company
J. M. Schoonmaker Coke Company
Stewart Iron Company (limited)
Stony Hill Coal Company
H.C. Frick Coke Company

do
John A.Wood & Son
H.C. Frick Coke Company
Langhlin & Co. (limited)
C. L. Snowden &Co
J.D.Boyd &Co
Reid Brothers
Connellsville and Ursina Coal and Coke
Company.

H.C. Frick Coke Company
Cambria Iron Company

do
Wynn Coke and Mining Company
Youngstown Coke Company (limited).

Short tons,

70, 300
28, 000

48, 376

12, 000
14, 440
58, 520
20, 000
17, 072

42, 247

21, 418

1888.

16, 524
35, 399
45, 000
48, 254
73, 748
41,042
83, 200
63, 000
25, 293
22, 500
63, 000
2, 600

171, 649

5, 652
32, 56b*

60, 000
88, 422
11, 303
27, 000
48, 435

376, 204

78, 000
5,000
7,348
4,560

120, 000

69, 228
198

14, 021

239, 512
17, 000

100, 050
119,192

7,067
38, 683
37, 782

180, 000

33, 000
215,000
112, 500
51,563

195, 000

86, 357

28, 500
102, 000
75, 000
4, 000

337, 500
94,018
41, 800
24, 381

26,619

105, 000
64, 070

114, 000
11, 850

107, 399

78 4, 540, 362

Mines. Produc-
tion.

Short tons

52, 974

25, 000

34, 810
22, 800
15,000
1 1, 394

53, 200
9,600

52, 276
21, 973

24, 000

8, 287
4, 934

46, 000
51,300
52, 675

75, 000
25, 000
32, 380
6,900

40, 000

225, 000
6,163
7,220

46, 000
76,911
5,457

37, 500
54, 520

567, 734

65, 000

11, 400
167, 360

85,414
152

24, 000
305, 435
36, 800

153, 862
88, 595
24, 001

42, 750
42, 200
22, 714

211, 164

33, 640
316,719
200, 0110

70, 453
277, 001

85, 640

45, 000
110,000
62, 000
2 1, 820

380, 000
52, 713

66, 614

34, 503

14, 025
4,300

125, 000
90, 110

122, 000
22, 790
98, 651

82 5, 208, 993

a H. C. Frick Coke Company, 1888. b McClure Coke Company, 1888. c Jos. Turnbull & Son, 1888.



352 MINERAL RESOURCES.

GREENE COUNTY.

(Coal produced in 1888, 5.323 tons.)

The great depth at which the more valuable coal beds underlie the

surface iu Greene county will prevent their active development for many
years, since the cost of mining will be so great that operators in the

county cannot profitably compete with the cheaper mining of more
superficial coals in the adjoining regions. The entire surface is under-

laid by available beds.

Greene county mines, operators, and product, 1888.

Collieries.

Camp
Slippery Rock ,

Stewart

Operators.

Total

Thomas Flowers
Johnson & Leonard
Stewart & Clark

Mines.
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Coal carried by the Huntingdon and Broad Top railroad to the Pennsylvania railroad at
Huntingdon.

Short tons.

350, 245

226, 693
204, 921
159, 779
140, 143

150, 204
141, 594
174, 736

Years, Short tons.

1881
1882
1883
1884
1885
1886
1887
1888

204, 819
271,216
196, 534
192, 706
176, 075

385, 796
•657, 438
375, 958

Coalearritdby the East Broad Top railroad to the Pennsylvania railroad at Mount Union.

Years.
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INDIANA COUNTY.

(Coal produced in 1888, 157,285 short tons.)

The total product of this county for 1888 was 50,312 tons less than
during the previous year, accounted for principally by the diminished

shipment of the Saltsburgh Coal Company. Although there is a com-

paratively small amount of the product of the Pennsylvania bitumi-

nous field mined in this county at the present time, yet the great

resources of the county will ultimately make it one of the greatest coal-

producing districts of the State.

Indiana county mines, operators, and product in 1887 and 1888.

Collieries.
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LAWRENCE COUNTY.

(Coal produced in 1888, 106,921 short tons.)

This county produced 18,410 tons less coal during 1888 than during

the previous year, which is about 6,000 tons less than the increased

product of 1887 over that for 1886. But three operating companies re-

ported their product: the Beaver Coal Company produced 36,510 tons;

the Peun Coal Company, 38,561, and the Clinton Coal Company, 31,850

tons.

McKEAN COUNTY.

(Coal produced in 1888, 10,443 tons.)

During the past year all the coal mined in this county was produced
by the mines of the Buffalo Coal Company. Only the lower coal beds
of the Lower Productive coal beds and those of the Pottsville Conglom-
erate series occur. The coal beds are thin, the coal poor, and the

thickness of the beds and the character of the coal extremely uncertain.

The coal produced by the Buffalo Coal Company is under the control

of the railroads, and is used almost exclusively as a locomotive fuel.

Shipments of coal from McEean county, Pennsylvania.

Tears.
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connected areas, occurring in the upper levels of the southeastern por-

tion of the county.

The Mercer Coal and Iron Company produced more coal than any other

company in the State. The Mercer Coal Company produced during

the year 62,280 tons, which was 7,280 tons more than was produced by

the same company during 1887. Most of the coal mined is shipped to

lake points with the exception of that mined from the Sharon block

bed, which has a special trade distinctively its own, and which finds

markets in Ohio and as far west as Chicago.

Mercer county mines, operators, and product in 1867 and 188S.

Collieries.
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Somerset county mines, operators, and product in 1887 and 1888.

Collieries.

Berlin
< lasselman
( Sochrane
Co-operative...
C.& E. L

Cumberland

Fair View
Flog Hill
Grassy Run .

.

Hamilton
Hooking
Ki-vstone
Statler
Thomas
Tree Forest ..

Tub Mill Run
Ursina

Total

Operators.

B. D. Morgan & Co
Casselman Coal Company
James Cochrane & < !o

( lo-operative Coal Company
Cumberland and Elk Lick Coal Com-
pany.

Cumberland Coal and Mining Com-
pany.

Fair View Coal Company
do

Grassy Hun Coal Company.
Hamilton & Cochrane
Hocking Coal Company
Keystone Coal Company
Emannel Statler
Ben jamm Thomas
Buffalo Creek Coal Company
Fair View Coal Company
Connellsville and Ursina Coal
Coke Company.

and

1887.

Mines,

17

Produc-
tion.

Short tons.

6, SOU
39, 200
13,440
14,560
81, 814

67, 000

21,280
32, 480
14,112
25, 760
8, 038

17, 808
13,440
8,561
5,207

47, 040

1888.

Mines.

416, 240 17

Produc-
tion.

Short tons.

5, 600

44, 800
500

6, 200
06, 130

29, 120

15, 120
23, 856
11, 200

38, 104
33, 600
9,961

12, 000
10, 041

20, 944
38, 752
4,300

370, 228

TIOGA COUNTY.

(Coal produced in 1888, 1,100,146 tons.)

There was a general falling off in the total product in each of the

coal companies operating iu Tioga county during 1888 as exhibited by

the following table, the falling off in the total product of the county

for the year being 222,817 tons. Almost the entire product was mined

from the "B" or Blossburgh coal bed, which ranges in thickness from 2£

to 4 feet. Nearly all the areas in the county are so scattered, and their

heights above the bottoms of the valleys through which the coal must

be shipped so great that the cost of mining will be much greater than

in the more western counties of the State, where the coal beds are more
favorably situated for economical mining, and it is more than probable

that the total annual production of the county has already passed its

maximum limit. The product of the Blossburgh region since 1872 has

been as follows

:

Product of coal in (lie Blossburgh region since 1872.

Tears.
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Tioga county mines, operators, and product in 1887 and 1888.

Collieries.
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Washington county mines, operators, and product in 1887 and 1888.

Collieries.

Acme
Alex. Hays
Allison's
American
Banner
Black Diamond...
Black Diamond. ..

Boon
Bowman
Briar Hill
Buffalo
Caledonia ,

Catsburg
Champion
Cincinnati
Cliff

Clipper
Coal Bluff

Cook's
Courtney .

.

Eclipse
Eclipse
Enterprise .

.

Floersheim .

Garfield ....

Gastonville

.

Globe
Greenfield . .

.

Hilidale
Ivill

Jumbo
Knob
Midway
Nickel'Plate.
Robbins
Stockdale
Venetia
Woods Run..

Operators.

Total

.

Stockdale Coal Company
W. SB. Hays .'

Hon. Jonathan Allison
Washington Coal Company
J. M. Risher
W. H. Brown's Sons
Thomas Taylor
Stoner &. Co
Eli Leonard
Patterson & Sauters
Toughiogheny Coal Company, limited
Caledonia Coal Company
Louis Staib
T.J.Wood
Jordan S. Neel
J. M. Risher
Allenport Coal Company
Monongahela and Peters Creek Gas
Coal Company.

J. V. N. Cook
Courtney Coal Company
Jordan S. Neel
Osborne Senger & Co
J.V.N. Cook
Henry Floersheim
Jordan S. Neel
Pittsburgh and Chicago Gas Coal
Company.

Globe Coal Company
Jordan S. Neel
Hilidale Coal Company
James Jones
Jumbo Coal and Coke Company
Knob Coal Company
Midway Block Coal Company
J. D. Sauters & Co
Robbins Block Coal Company
John Crombie &. Co
D. M. Anderson
W. A. Stone & Co

1887.

Mines. I

Produc-
tion.

Short tons.
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Westmoreland county mines, operators, and product in 1887 and 1888.

Collieries.

Alexandria
Alice
Aniieville
Bagdad
Buckeye
Bessemer
Carbon
Central
Columbia
Derry
Dilworth
Donelly & Bollin-

ger.
Emma
Enterprise
Eureka
Fairoank
Gilmore
Greensburgh
Hazlett
Hecla
Hempfleld
Isabella
Larimer
Latrobe
Leechburgh
Lockport
Loyalbanna
Mammoth
Manor

Manor "Valley
Mayfield
Millwood shaft .

.

Monastery
Morewood
M. Saxman
Mull in

Mutual

Ocean
Ocean No. 1

Ohio and Pennsyl-
vania.

Penn gas
Pittsburgh and
Kiskiminitas.

Port Royal
Republic
Ridge View
Rostraver
Saint Clair
Shaner
Smithton
South Side
Southwest, 2, 3,

and 4.

Standard
Union
United
Webster
Westmoreland

Shalt,
West Newton
West Overton . .

.

Tonghioghen

y

Slope.
Tough iogh en y
Valley.

Total

Operators.

Alexandria Coal Company
J. M. Schoonmaker Coke Company. .

.

N.J. Bigley
Bagdad Coal Company
A. C. Cochran
McClure &Co
Carbon Coal Company
Central Connellsville Coke Company.
J.T.Jones "

Derry Coal and Coke Company
W. P. Dilworth & Co
McClure & Co

Maria F. Overholt
McClure & Co
Stoner & Co., limited
Saltsburgh Conl Company
Altmeyer & Molsberger
Greensburgh Coal Company
McClure & Co
Hecla Coke Company
Hempfleld Coal Company
Isabella Furnace Company
Westmoreland Coal Company
Latrobe Coal and Coke Company
Leechburgh Coal and Coke Company
Bolivar Coal and Coke Company
Loyalhanna Coal and Coke Company.

.

J. W . Moore
New York and Westmoreland Gas
Coal and Coke Company.

Manor Gas Coal Company
McClure &Co
Millwood Coal Company
H. C. Frick Coke Company
Southwest Coal and Coke Company. . ..

M. Saxman, jr., & Co
McClure <fc Co ,

Mutual Mining and Manufacturing
Company.

George Vogele
The Youghiogheny River Coal Com-
pany.

Ohio and Pennsylvania Coal Company.

Penn Gas Coal Company
Pittsburgh and Kiskiminitas Coal and
Coke Company.

Port Royal Coal and Coke Company .

.

Republic Coal Company
D.C.George & Co
William Schrader
Saint Clair Coal and Coke Company. .

.

Sbaner Gas Coal Company, limited
Waverly Coal and Coke Company
Westmoreland Coal Company
Southwest Coal andCoke Company

H. C. Frick Coke Company
McClure & Co
United Coal and Coke Company
Tbomas Faucet & Sons
Westmoreland Coal Company. .

.

West Newton Coal Company
A. C. Overholt & Co
Youghiogheny Slope Gas Coal Com-
pany.

Yougiiioglienv and Ashtabula Coal
and Coke Company.

1887.

Mines.
Produc-
tion.

Short Ions.

138, 483
125, 000
55, 500

21, 506
101, 727
141, 700

84

70, 000

33, 000

2, 000
12, 400

103, 818

10, 78G

27, 859
40, 000

150, 000

28, 500
115, 124
142, 500
155,652
156, 356
156, 000
240, 148
135, 165
84, 367
1,000

82, 316
226, 920
19, 000

90, 031
32,310
59, 614

135, 000
300,160
85, 000
43, 052

91, 116

125, 229

5,000

557, 227
28, 269

67, 297
34, 000

40, 000
25, 000
80, 000
72, 000
89, 700

211, 462
122, 346

390, 000
34, 212

177, 333

274, 183

128, 252
54, 940
42, 426

96, 500

6, 074, 486

1888.

Mines. Produc-
tion.

Short tons.

137, 171
142, 263
64, 796
22, 865
84, 385

135, 000
83, 783

153, 000
18, 259
40, 333
30, 500

112, 000

12, 905
14, 250
48, 000

130, 000
25, 473
95, 174
87, 000

183, 747
113, 055
51, 833

309, 473
122,739
96,848

122, 441
200, 224
12,640

116, 584
34, 500
70, 588
68, 000

366, 593
90, 600
24,000

110, 280

5,273
133, 492

6,600

640, 296
38, 921

141, 676
19, 796
10. 000

30. 000
35, 000

101, 805
288, 519
139, 309

445, 941
27, 000

243, 000
50, 000

303, 840

150, 000
37, 618
63, 000

77, 385

6, 519, 773
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RHODE ISLAND.

Total product in 1S88, 4,001) short tons; spot value, $11,000.

Although the peculiar character of the coal beds found in what is

known as the New England basin, and principally within the State of

Rhode Island, hardly permits of its classification with the better fuel

coals which can be commanded from the Atlantic sea-board, extending

from Nova Scotia to Alabama, yet the possible value of the Rhode Isl-

and graphite and graphitic coal for special manufacturing and metal-

lurgical uses entitles it to mention in any review of the coal fields and
coal trade of the United States.

Prof. N. S. Shaler.of Cambridge, Massachusetts, has made more recent

and intelligent studies in this field than any other American geologist,

and some two years ago claimed that the graphitic coal of Rhode Island

had peculiar advantages for making water gas and for smelting iron

and copper. It has also been claimed that the coal possesses a peculiar

character especially adapted for certain iron metallurgical work con-

nected with the operations of the Carbon Iron Company of Pittsburgh,

which until quite recently was using the Rhode Island coal in the re-

duction of high grade iron ores to metallic sponge for the direct manu-
facture of steel. Recently coke has been substituted for graphitic coal

by the Carbon Iron Company, with better and more economical results.

As a result of a special inquiry and investigation which has been

made during the past year of the Rhode Island product as related to

the manufacture either of water gas or the reduction of copper ores, it

is questioned very much whether the liopes entertained by Professor

Shaler in these two directions will ever be realized on a commercial

scale.

The most important development which has latterly been made in

the Rhode Island field has been instigated by the Worcester Steel Com-
pany, which has manifested great confidence in the value of the graph-

itic coals of Rhode Island, and has recently pumped out the old 150-foot

shaft at the mines at Portsmouth, reported now to be owned by the

Worcester Company.
It is claimed that there are associated with the coal and graphite de-

posits of the State extensive deposits of iron ore, limestone, and fire-

clay, but from what is at present known of the iron ores they are of

very low grade in iron, and in this respect promise to be of compara-
tively little value, although the low percentage of phosphorus and sul-

phur which they contain, together with the fact that they can be cheaply
mined, has encouraged the hope that they could be mixed with rich

foreign iron ores for the manufacture of high-grade Bessemer steel.

Some of the graphite which is mined has been found valuable in the

manufacture of stove facings, and from the indefinite data which have
been collected from the mines within the State it is estimated that the

total product during 18S8 amounted to 4,000 tons.
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TENNESSEE.

Total product in 1SSS, 1,9G7,297 short tons; spot value, $2,164,026.

The coal fields of the State comprise part of the Appalachian field.

The area containing workable beds is confined to what is known as

the Cumberland table land, which is the southern extension of the

Kentucky field. Its area is about 1,500 square miles, and it is em-

braced by the counties of Scott, Morgan, Cumberland, Fentress, Van
Buren, Grundy, Bledsoe, Sequatchie, Marion, Overton, Putnam,White,
Warren, Franklin, Claiborne, Campbell, Anderson, Rhea, and Ham-
ilton.

The following table exhibits the amount of coal shipped from the

mines in these three districts for fuel consumption and amount of coal

coked :

Total product of Tennessee for 1888, as reported by William A. Park, State inspector of
mines.

Districts.
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The Dayton Coal and Iron Company is operating several mines in the

vicinity of Dayton, Rhea county. The town of Dayton is 297 miles

south of Cincinnati and 38 miles north from Chattanooga. The com-

pany has 250 bee-hive ovens, and its coal is obtaiued from the Eichland

mine, 3 miles west of Dayton, and the Nelson mine, 1J miles distant.

The coal bed of the Nelson mine averages about 4 feet in thickness and

is considered to be the principal dependence of the company, since the

coal bed at the Richland mine varies considerably from point to point.

The average output of these mines is about 1,850 tous per week, their

product being almost entirely manufactured into coke. The Soddy
Coal and Coke Company is the oldest operating company in the State.

Its mines are located in Hamilton county, and the product averages

about 8,000 tons per month. The company has 165 coke ovens, and

when running full time is capable of manufacturing 2,000 tons of coke

per month, employing 375 miners and outside hands. The Walden
Ridge Coal Company operates mines at Sale Creek, in Hamilton county,

28 miles from Chattanooga. A little over half of the coal produced by

this company is manufactured into coke, the other half being taken by

local and railroad consumers. In the vicinity of the Walden Ridge

Coal Company's operations mines have been opened by the Fox Coal

and Coke Company, while 10 miles nearer Chattanooga the Daisy Coal

Company is operating a mine, the product of which is consumed almost

entirely by local and railway consumers, a very small proportion of the

coal being coked. The Roane Iron Company is mining in the vicinity of

Rockwood, in Roane county, about 42 miles north of the Walden Ridge

Coal Company's operations. The product of the Roane Iron Company's

mines is manufactured almost entirely into coke for use by the Roane
Iron Company. The Jellico Mountain Coal and Coke Company is

operating at Newcombe, in Campbell county. The bed which is worked
by this company has become noted as the "Jellico Mountain" coal bed,

ranging in thickness from 4 feet to 4 feet 6 inches. The coal from these

mines is shipped for direct consumption to Atlanta, Macon, Roane, and
a number of other points in Georgia, Alabama, and Tennessee. The
Jellico coal, on account of its low percentage of ash and sulphur, makes
a very desirable steam and domestic coal.

Many other coal companies which are operating within the State may be

noted; the Coal Creek and theTabler-Crudup in Hamilton county ; the

Pioneer, the Fox Coal and Coke Company and the Edna Coal and Coke
Company in Marion county ; the Poplar Creek, Mount Carbon, Widows
Gap, Eureka and Oliver coal companies in Anderson county ; the Glen

Mary in Scott county ; the Standard in Campbell county; and the Knox-
ville Coal Creek, Blue River, Heck and Petree companies in Anderson

county.

Special interest has been recently taken in the undeveloped coal

fields of the Cumberland plateau, and Prof. Henry E. Colton, formerly

connected with the Geological Survey of the State, has recently made
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some examinations of the area extending from Virginia, near the Cum-
berland Gap, to Dayton, Tennessee.

The following extracts from Professor Colton's valuable report are

inserted here, since they contain information of great interest.

From Virginia, near the Cumberland Gap, to Dayton, Tennessee,

there is all along the eastern boundary of the great Tennessee coal

field a well defined and persistent mountain range in which the rock

strata are pitched at an angle varying from 40 to 45 degrees to full 85

degrees or nearly vertical. The former slight inclination exists near

Cumberland Gap, the latter at Big Creek Gap, Coal Creek, and Poplar

Creek and Emory Gaps. There are intervals between these points of

great inclination where the strata are less inclined. Prof. J. P. Lesley

states his belief that this was not caused by an upheaval, but by a down-
throw, and this theory is sustained by the fact that there is in all that

strata a steady, regular, but slight inclination to the southeast. This in-

clination is not apparent, and it is common to call all the Cumberland
mountain area horizontal. A railroad grade of GO feet to the mile is

not apparent to the eye, yet that grade continued from one point to

auother 10 miles distant would make the latter point 600 feet lower

than the former. The great conglomerate which at Bon Air makes the

rim top of the mountain and is 1,900 feet above the sea level does not

have to incline a great deal to be 1,900 lower, or so far below the sur-

face aa to be at sea level at a point 30 miles to the southeast.

It is difficult to conceive of the great force by which the Cumberland
mountain strata were thrown down and the strata of that part of it

now called Walden's Ridge pitched upward, nor why it is slight at

Cumberland Gap and south of Dayton and heavy at intermediate points,

especially those points at which streams cut through it, and why, as

has been demonstrated at Rockwood, its coal seams pitch for a con-

siderable distance and then become comparatively horizontal. In a

mountain along whose foot the Cincinnati Southern railroad runs for

75 miles is a remarkable feature of nature's works, yet it is in Tennes-

see noted but by a few geologists, and its wealth of mineral known to

only a few practical workers. From a few miles below Cumberland
Gap to Dayton, where the outlying mountain ends as a distinct feature,

there is always to be found in its strata at least one seam of workable

coal. It shows at Big Creek Gap, its black line standing out plainly

between the almost vertical pillars of gray sandstone and slate ; it shows

at Coal creek, has been opened and worked at Emory Gap, and also

at a point above; again at Rockwood it has afforded thousands of tons

of coal. It is to be seen at White's Creek Gap and is worked at Day-

ton, where it loses its pitched character, as also at Sale creek and

Soddy.

All over the great plateau of the Cumberland mountain at varying

depths beneath the surface, but ever outcropping near the northwestern

rim, is a seam of coal which may be said to be one of the most valuable
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in the State. Its thickness is somewhat variable, it is true, but it may
be depended upon to average 3i to 4 feet in thickness of good coal

;

its quality has but little variation ; it is a fair coking coa), and while

not so highly esteemed for grates as some others, has few superiors for

stove use, and its great freedom from sulphur and large amount of fixed

carbon makes it a superior steam coal, especially for use in locomotives.

This coal is commonly called the Sewanee bed from the fact that it was
first mined to any extent on the Sewanee mountain. It is to Tennessee

what the Pittsburgh seam is to Pennsylvania. The seam showing and
worked during the war at Big Creek Gap is the same seam. It is the

same also that shows at Coal creek, at Emory Gap, that is worked at

Eockwood, Darwin, and Dayton, but the writer is not so certain of its

identification with the large seam worked at Soddy.

In the Walden's Ridge pitched strata it has the appearance of having

been crushed or twisted, but where in regular place, as at many points

in the plateau region, it has somewhat the regular cubical fracture. It

is opened in Van Buren and Bledsoe, where it is regular. It is not

necessary here to discuss reasons for assuming the identity between the

Sewanee coal seam at Tracy, and those at the other localities mentioned.

The object in thus alluding to the great outlying wall of the Cumberland
mountain and this seam of coal is to bring to notice a much neglected

source of wealth. Immediately in Emory Gap this seam of coal has

been opened on both sides of the Emory river. Where opened on the

south side it is under the track of the railway, and an extensive opening

has been made developing a permanent source of excellent coal for about

200 yards. The opening on the north side was pushed with consider-

able vigor for a time, but insufficient capital caused it to be abandoned.

About 4 miles northeast from the Gap, many years ago, quite extensive

works were erected and considerable coal mined. The company had
little money and the management was utterly devoid of practical ideas.

Though opened at several points, as stated, this seam of coal has never

been systematically worked at any point north of the last mentioned.

In Big Creek Gap it was mined for the use of the blacksmiths of Gen-

eral Burnside's army, but has not been touched since that time. It was

also opened by Wiley & Geers near Indian Grove Gap tunnel, on the

Richmond and Orange railroad, and a considerable amount of money
expended, but, as is too often the case when difficulties are encountered,

the work was stopped too soon.

Walden's Ridge from Emory Gap to Dayton has a height of from GOO

to 1,000 feet above the valley, and this coal seam usually outcrops an

average distance of two-thirds the height up the side of the mountain.

At Rockwood the outcrop is more than 400 feet above the general val-

ley level. The dip of the coal bed would be about as three to two of

vertical height; henee in that 40 miles of distance from Emory Gap to

Dayton it is pretty safe to assume that there is a certainty of finding a

coal seam averaging 3^ feet in thickness, with a workable area above
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water level COO feet in height, which seam would afford at least 352,-

000 tous for every mile of distance. The Roane Iron Company has been
working this coal seam since 1868, and has mined from it an average of

60,000 tons per annum.
Mr. H. S. Fleming has recently made a careful examination of the com-

position of commercial samples of Tennessee coals as bearing upon their

coking qualities. Mr. Fleming's report upon these coals is of great value,

and it is without doubt the most important and practical investigation

which has been made of this subject.

The bane of southern coals is the fine slate. This sometimes occurs

in an irregular and ill-defined layer in the seam itself, or more frequently

it is in a thin seam between the coal and the floor of the mine. In

shoveling coal from the floor into a car this is taken up, and so nearly

does it resemble the coal in color that it is hard to distinguish it. A
heavy slate seam frequently occurs in the middle of a coal bed, but this

is readily distinguished and picked out by the miners. The former, com-

monly termed the " knife-blade slate," from its peculiarity in splitting up
into thin splinters, is in the way at all times. Besides these two, some
coal seams abound in partings of " mother of coal," " mineral char-

coal," or as it is sometimes called, "sulphur tinder." This is common in

nearly all bituminous coal mines, but in the South it seems to occur in

unusually large quantities.

Weekly analyses are made of these coals, and they may be consid-

ered fairly reliable. Those given here have all been sampled carefully,

and in most cases are averages of a week's work.

Analyses of Tennessee coals.

Names of mines.
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TEXAS.

Total product in 1888, 90,000 tons j spot value, $184,500.

On account of the very scattered and meager developments of the coal

and lignite beds of Texas it has been impossible to collect any reliable

statistics as to the product during 1888 at each point where these beds
have been opened.

Among the more prominent mines in the State may be noted the

Hertz mine, north of Eagle Pass, in Maverick county, and those at San
Tomas, in both of which mines the coal beds worked belong to the Cre-

taceous formation. In the northern part of the State, 4 miles north of

Millsap, in Parker county, a coal bed belonging to the Carboniferous

formation has been worked for a number of years at the Carson and
Lewis mines. In Erath county one of the Carboniferous coal beds has

been worked at the Johnson mine and also at the Gordon mine, which

is 4 miles north of Gordon, in Palo Pinto county. The Johnson mine
is 2 miles south of the Texas and Pacific railroad. About 1J miles

southeast of the Johnson mine a coal bed has been worked from time

to time at what is known as the Palo Pinto mine. About 4 miles north-

west of Cisco, in Eastland county, on the land of the Houston and Texas
Central railroad, several mines have been worked at intervals during

the past two or three years, and during last year considerable coal was
taken out of a mine 10 miles west of Decatur, in Wise county. Four
miles west of Bowie, in Montague county, coal has been produced at

irregular intervals at a mine known as the Stevens mine. In the vicinity

of Atascosa, in Bexar county, two mines, known, respectively, as the

Kirkwood and Kinney, have been opened on a lignite bed. The mines

in the vicinity of Laredo, in Webb county, on the Denver and Eio

Grande railroad, when working full, produce about 2,000 tons of coal

per month. In the vicinity of Queen Cit}*, in Cass county, and Winona,
in Smith county, beds have been opened during the past year which it

is believed can be profitably worked to supply the local trade.

Probably the most important enterprise which has been organized in

the State for mining coal is that of the Texas and Pacific Coal Company,
which owns about 25,000 acres of coal land in Palo Pinto and Erath

counties. This company has recently opened a coal bed about 13 miles

northwest of Weatherford, in a shaft 80 feet in depth. It is reported

that the coal bed is sufficiently thick to be economically worked, and
that the coal is of superior quality. During the past year a project has

been set on foot to build a railroad from Pueblo, Colorado, through the

reported coal field in the vicinity of Coleman City, in Coleman county,

Texas, and thence to Baird, in Callahan county, and Albany, Shackel-

ford county. This projected line crosses the North Colorado and Santa

Fe railroad at Coleman, the Texas Pacific at Baird, and the Interna-

tional and Great Northern railroad at Albany. About 110 miles east

of El Paso is the Spring mine, which is operated by Fink, Arthur & Co,
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A four-foot bed of coal is reported to have been struck at this point,

150 feet below the surface. No reliable and complete statistics have
been obtained from the coal operators in any of the localities indicated,

so that it is impossible to make any correct statement as to the actual

amount of coal produced during the year or its value at the mines.

From all the data which have been obtained it is estimated that the

total production of coal for the year is 90,000 tons, and that the coal

was worth at the mouth of the mine about $2 per ton.

In August, 1888, a survey of the State was commenced under the di-

rection of Prof. E. T. Dumble, State Geologist. Professor Dumble is

giving special attention to the coal resources of Texas. He has sent to

the United States Geological Survey a preliminary report of the work
so far accomplished in the coal districts of the State. This report is of

great interest, as being the first systematic and intelligent description

of the coal fields of Texas. It is as follows

:

There are in Texas three distinct coal fields, the Central or Bitumi-

nous, the Nueces or semi-Bituminous, and the Lignitic.

The Central coal field is a continuation of the Missourian or Western

coal basin of the United States, of which it is the southern extremity.

Its approximate boundary is a line from the eastern corner of Montague
county, running southwest from Bed river just west of Decatur and
Weatherford, through Palo Pinto county, to the eastern line of Brown
county, and from this point through Lampasas into Burnet county,

where it terminates. It appears again in Kimble and Mason counties,

and the line running north passes through Menard, Concho, Bunuels,

Taylor, Callahan, Shackelford, and Throckmorton counties, through the

southeastern portions of Archer and Clay counties to the mouth of the

Little Wichita. This field covers in whole or in part some twenty-five

counties, and has an area of not less than 12,000 square miles. Its

eastern border is overlaid by the rocks of the Cretaceous formation, while

the Permian beds rest upon it on the west. The section made by Pro-

fessor Cummius shows the thickness of the formation to be not less than

2,000 feet with nine seams of coal, of which two at least, and probably

three, are workable.

Dr. Charles A. Ashburner, who made a partial examination of these

coals in 1879, saw no coal stratum lower than that found 4i miles north-

west of Crystal Falls, in Stephens couuty, which he named the Brazos

coal bed. He says : " The coal strata proper are 85 feet in thickness,

and are included between an upper sandstone and conglomerate and

lower gray limestone. The coal strata contain two beds of workable

thickness. The upper, named Belkuap, ranges from 2£ to 4 feet, and

the lower, named Brazos, from 4 to G feet in thickness. The coals are

high in ash and sulphur, but have never been thoroughly tested. The

Brazos bed underlies a great area, and will no doubt prove a valuable

commercial coal in some localities."

The Nueces coal field.—The Nueces or semi-Bitumiuous coal field in-
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eludes parts of Webb, Dimmit, Zavalla, and Maverick counties, and has

an area of 3,700 square miles. The northern boundary has not yet been

determined. It contains two workable seams of coal, and locally, at

least three. These differ somewhat in character; the lower is a semi-

Bituminous coal, probably of Cretaceous age, which, so far as it has been

examined, gives promise of being a very good fuel. It is being worked

north of Eagle Pass at the Hertz mines. The other bed, now being

worked at San Tomas, is possibly of the Laramie group. It is some-

what lignitic, although quite different from the lignites of our Tertiary

coal field. Another variety which is also found in some quantity in this

coal field is albertite. This seam is northeast of the San Tomas expos-

ure, and will prove valuable.

The Lignite field is by far the largest and the coal strata it contains

are of much greater thickness than those of either of the others. As
nearly as its boundaries can now be marked, they are as follows : Be-

ginning on the Sabine river, in Sabine county, the boundary line runs

west and southwest near Crockett, Navasota, Ledbetter, Weimar, and

on to Helena and the Rio Grande river; thence back by Pearsall,

Elgin, Marlin, Richland, Salem, and Clarksville to Red river. It in-

cludes fifty-four counties in whole or in part, and while the occurrence

of lignite has not been noted in every oue of these, it will in all prob-

ability be found in all of them sooner or later. Four, possibly five, strata

of lignite can be recognized in this field, one of which attains in many
places a thickness of from 15 to 20 feet. The amount of sulphur con-

tained in these lignites is very variable, as is indeed the quality of the

lignite itself. In some places there is a good clean lignite, almost if

not entirely free from sulphur, while at other places masses of sulphuret

of iron are mingled through a carbonaceous mass.

In northern Texas east of the Pecos river there occur the Quater-

nary, Tertiary, Jurassic, Triassic, Permian, and Carboniferous forma*

tious. Of these the Carboniferous is the only one referred to below.

The Carboniferous formation in this part of the State embraces only the

Carboniferous and Permian periods. The writer is aware of the fact

that the sub-Carboniferous period has been reported from Erath and
Palo Pinto counties, but has seen nothing to warraut such a conclusion,

in fact the evidences are all against it. Only the upper and lower Coal

Measures, with the Permian above, are found in this part of the State.

The following remarks refer only to the strata of the Carboniferous

period, without attempting to separate the strata into upper and lower

Coal Measures or epochs. This formation begins at a point on Red river

near the northeast corner of Montague county, running thence past De-

catur, in Wise county, to Millsap, Parker county, and thence in a south-

westerly direction to the Colorado river. The line on the west begins

at a point ou Red river near the northwest corner of Montague county,

thence by a line passing Buffalo Springs, the southwest corner of Archer

county, through Throckmorton county to Baird, and thence in a south-

3077 min 24
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westerly direetion to the Colorado river. The Carboniferous strata, as

observed, are about 2,000 i'eet iu thiekuess.

The counties embraced in the true Coal Measures are, so far as the

present examination shows, Montague, Jack, Young, Palo Pinto, East-

laud, Stephens, and Coleman, and parts of Brown, Kurinels, Callahan,

Wise, and Erath. In the general section of the strata there are nine

seams of coal. Only two of these, however, are thick enough where
observed to have any commercial value. One seam is worked at the

old mine of Carson & Lewis, about 4 miles north of the town of Mill-

sap. It is also seen at Gordon and at the Johnson mine in Erath
county. This seam ranges in thickness from 18 to 30 inches. It has a

thin parting of slate about the middle of the seam, never over one-half

inch thick and generally much less. The Lake mine was developed and
worked a few years ago by Mr. W. F. Lake, of Fort Worth. The seam
was found to be from 18 to 26 inches in thickness. The coal taken out

was hauled in wagons to Millsap and disposed of to the Texas and Pa-

cific railroad and used by them for running the locomotives on their

road. It was pronounced by their engineers to be a very fair quality

of coal for their purposes. The Carson & Lewis mine is situated one

mile north of the Lake mine, and is on the same seam of coal. This

miue was opened and worked in 1884, but the work was discontinued

for the reason that it would not pay to haul the coal overland in wagons,

the only means of transportation, to find a market. The following is a

section of the strata as it is found in connection with this seam of coal

:

Section of coal-bearing strata near Millsap, Texas.

Consecutive layers.

1. Conglomerate
2. Sandstone
3. Bluish clay
4. Coal seam No. 2
5. Yellow and bluish clay.
6. Yellow clay
7. Slate
8. Coal seam No. 1

9. Fireclay
10. Bluish clay
11. Thin-bedded sandstone

.

12. Yellowish clay

Feet.

60
7

20

i
25
4

75

The Gordon coal mine is on the same seam, and is situated about 4

miles nortiieast of the town of Gordon, in Palo Pinto county.

The seam here is from 26 to 30 inches in thickness, with two thin

partings of slate seldom more than one-half an inch thick. The coal

has a large percentage of sulphur iu it, and in burning makes a great

amount of clinker.

The Johnson coal mine, located on the same seam, is situated about

equal distance between Gordon and Strawn. The mine is worked by
two shafts, about one-fourth of a mile apart. The seam is 30 inches

thick, with a very thin parting of slate. There is no hope that this
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parting will entirely disappear. It, is seen at every place where this

seam of coal has been exposed. The roof over the seam is very good.

The mine is worked by the long wall system. All the coal is taken ont

and the strata above are permitted to sink down as the mining advances.

There is no water in the mine, nor has there been gas of any kind. The
mine has now been in operation for two years, and has a producing

capacity of about 400 tons per day. The mine is on the north end of

the Pedro Herrera survey of 2,300 acres.

The Palo Pinto coal mine is also on this seam, and is situated about

1£ miles southeast of the Johnson mine. The shaft is near the western

base of the mountain, and is about 40 feet deep. The coal taken out is

similar to that of the Johnson mine. The capacity of the mine is about
300 tons per day, and can be easily increased to 500 tons per day. The
property embraces about 2,000 acres. The coal is sold in Fort Worth,
Dallas, and other cities in the State.

It will be observed that all these mines are located on the same seam
of the general section, and although they are, in the extreme, 30 miles

apart, it is not hard to identify the seam as being the same at all of them.

It is possible to trace the seam from hill to hill by its outcrop the entire

distance.

There are four other very thin seams, and for the present are of no
commercial importance where observed. They occur between Strawn
and Ranger, on the line of the Texas and Pacific railroad.

The mines at Cisco are on a separate seam. At one time and another

there has been considerable work done on this seam in the vicinity of

Cisco. The outcrops are numerous. The seam at this place is 20 inches

thick, with a band of slate above it, followed by a seam of coal 4

inches thick. The band of slate is from 4 to 10 inches thick between the

coal seams. At another place there were 9 inches of coal and 20 inches

of bituminous shale. This shale will burn when put on the fire, but

loses none of its bulk in burning, and it is absolutely worthless as a
fuel. There is no probability that this seam can be worked in this

particular locality, owing to the thinness of the seam and the poor
quality of the coal. Four miles from Cisco, to the northwest, on the

line of the Houston and Texas Central railroad, this same seam of coal

was found about the level of Sandy creek. A good deal of work was
done at this place several years ago, but the mine has been abandoned
on account of the fact that the seam was too thin for successful mining.

Attempts have been made to develop this seam in several other places

with like results.

There is a thin seam 3 miles east of Putnam, but it was not followed nor
investigated sufficiently to give any particular description of it. Ten
miles west of Decatur, in Wise county, near the west fork of the Trinity
river, there is a seam of coal outcropping in the bed of a branch. A few
years ago a mining company was formed at Decatur for the purpose of

prospecting and developing this coal. They did a large amount of
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prospecting- by sinking shafts, aud did some mining by driving a tunnel

into the bill along tbe seam near the outcrop. The coal taken out was
hauled in wagons to Decatur and disposed of to the citizens for domes-

tic and other purposes. The seam is 30 inches thick and of good
quality. It is the freest from partings of clay and slate of any coal in

the State. The covering is good ; it is free from water and gas, and
there is a plentiful supply of timber iu the vicinity for all necessary

mining purposes.

The Stephens coal mine is situated about 4 miles west of Bowie, in

Montague county, and is owned by Hon. John H. Stephens, of Mon-
tague. The coal seam is 3 feet thick with a parting of clay 3 inches

thick. In a stratum of sandstone above the coal a considerable amount
of water was found, and for want of suitable pumping apparatus very

little was done in the way of taking out coal. Proper prospecting at

this place will no doubt develop a good workable bed of coal. There
are two distinct horizons where the seams of coal are thick enough
to work. I find one seam above the massive limestone and one below it.

The Stephens coal seam is above the limestone.

Mr. E. A. F. Penrose, assistant geologist for eastern Texas, reports on
the lignites of that part of the State as follows : Lignites occur in very

many places in eastern Texas, but only comparatively few of these have
as yet been visited. The lignite occurs in from one to four different

beds, varying from a few inches to an average of 2 to 8 feet thick,

though beds of over 20 feet in thickness have been reported. It has

not yet been used to any extent for practical purposes. The main diffi-

culty seems to be in its soft and crumbly character, and its value is also

greatly impaired by the presence in it of from 15 per cent, to over 20

per cent, of moisture. It varies considerably in chemical composition,

containing besides moisture from 16 per cent, to 50 per cent, of volatile

matter ; 20 per cent, to almost 60 per cent, of fixed carbon, and 4 per

cent, to 14 per cent, of ash.

The lignite beds were seen in large numbers of outcrops in Van
Zaudt county, where they appear iu many places along the Sabine river

and the creeks tributary to it. They are found over almost the entire

county, until the Cretaceous formation is reached near its western bor-

der. The lignite is sometimes in lenticular deposits, and is occasionally

interbedded with dark brown liguitic clays, which turn a light butt' color

when burned. The lignite clays come to the surface in many places in

this locality, though often covered by a variable thickness of sand.

Following the liguitic formation towards the east, lignite beds are

found in all the country lying between Van Zandt county, along the

line of the Texas and Pacific, and the eastern boundary of the State,

though in some places it is at considerable depths. At Almo, Cass

county, a shaft is now sinking to work the lignite deposits of that re-

gion.

Many other deposits of lignite occur throughout many parts of the '
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eastern counties of Texas, but only a few of them have as yet been vis-

ited. Large deposits are found in Leon, Limestone, Robertson, Smith,

Wood, Henderson, Rains, and other counties.

Prof. Gustav Jermy reports that most positive proof exists of the

presence of large deposits of lignite in the southwestern counties, and it

has also been discovered at a considerable depth some 29 miles west of

San Antonio, where a 50-foot shaft has been sunk to a layer 5 feet in

thickness, which is covered by blue clay.

Col. John L. Tait reports the existence of lignite in the following

counties

:

Edwards county, 3 miles from the town of Leaky.

Bandera county, on Wyman's creek, 15 miles southwest from Bandera

city, and on Hondo creek, 20 miles west from Bandera city.

Medina county: This area embraces also all of Atascosa county, the

western part of Bexar, and the northern portion of Frio county, and

extends west to the Rio Grande river. A mine has been opened on the

lands of Mr. John T. Lytle, near the town of Lytle, and the coal finds

ready sale in San Antonio at $3 per ton and yields a good profit at that

price.

In Atascosa county near Somerset there are two lignite mines that

have been in opeiation for several years. The Kirkwood mine was

first discovered in a well on the Harrison place and was subsequently

opened out and operated by Mr. Kirkwood, a mining engineer from

Scotland. The roof is a friable sandstone, and the coal is about 5 feet 6

inches thick, and has met with much acceptance in Sau Antonio as a

fuel. The Kinney mine, which is on the adjoining property, is in all

respects the same as the Kirkwood and need not be described.

Frio county : The places of discovery are on the Echols property, 6

miles northeast of Pearsall ; on San Miguel creek, 9 miles south of the

International and Great Northern railroad; and on the land of Apple-

white & Beaver, on the bank of the Frio river.

Fourteen miles southwest of Uvalde, on the line between Uvalde and
Zavalla counties, there is an outcrop of coal in the north bank of the

Nueces river. At this place the stratum is 4 feet 10 inches thick, with

a 3-inch division of slate in the center. The western boundary of this

coal field can be represented by a line drawn from this point on the

Nueces river to a point 4 or 5 miles east of Carrizo springs, thence

southward across the headwaters of the Moro creek to the hills upon
the eastern banks of the San Lorenzo creek; following this geological

boundary to the Rio Grande, thence along this stream to a creek 10

miles east of the Sau Tomas called San Civeale, where it becomes thin-

ner and disappears beneath the surface. This outlines the southern

and western boundaries of this coal field in Texas, which covers an area

of country embracing 2,700 square miles.

In addition to this coal field, there is at Eagle Pass, which is 40 miles

southwest from the outcrop on the Nueces river, another coal stratum
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4 feet 6 inches thick, which has an outcrop along- the Texas and Mexican
sides of the Eio Grande for 10 miles. The abrupt inclination of the

stratum here soon carries it to a depth of from 400 to GOO feet below the

surface, so that its eastern or southern boundary cannot be determined

by surface indications; but allowing that it does not extend further

east than the San Lorenzo creek, which is a reasonable deduction, it

then increases the area of the coal tield just outlined to something more
than 3,700 square miles. The writer measured the coal strata at three

places in the Hartz mines at Eagle Pass. This is the only place where
the coal is worked. At one place there were 4 feet 6 inches of good
coal, without any divisions of slate. At another place it was 5 feet 4

inches thick, with three divisions of slate aggregating 5 inches, leaving

4 feet 11 inches of coal. At the third place the stratum was 7 feet 3

inches thick, with five divisions of slate aggregating 14 inches. This

gives a coal stratum with an average thickness of over 5 feet. This is

a good commercial article and appears to be very firm, hard coal. These

two coal strata represent the extent of the coal fields of southwest

Texas, although there are at different places in this field three strata of

workable coal, and where one overlays the others there will be an aggre-

gate thickness of 10 feet of coal. The stratigraphical position of the

Eagle Pass coal is 600 or 700 feet below the Nueces and San Tomas
coal strata. In addition to this, there are said to be iron, lead, and silver

deposits in the northern part of Uvalde county and asphaltum in Kin-

ney county ; but the writer did not examine them. As far as known
these constitute the mineral resources of the district. There are 1,000,000

tons of coal for each foot per square mile, and a calculation made upon
this basis will give us 3,000,000 tons per square mile, and assuming

that one-half of this area will be nonproductive, or too thin to be per-

fectly worked, there is enough to supply all possible demands for hun-

dreds of years.

UTAH.

Total product in 1888, 258,061 short tons ; spot value, $543,818.

There has been a great deal of activity in coal mining in the Terri-

tory during the past year. During 1887 the total product was about

20,000 tons less than during 1886, while during 1888 there was an in-

crease of 78,040 tons in the total product over 1887. No accurate geo-

logical or mining survey has been made of the Territory to define the

limits of the productive coal areas.

It would be impossible to determine either the location of the areas

underlaid by coal, or their extent, without a very much more careful

and thorough geological survey than has been made. It has been

estimated that there are over 2,000 square miles of areas underlaid by

workable coal. The following estimates have recently been made by
local authorities

:

In the vicinity of Sunnyside and Castle Gate, where a good coking
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coal is reported to have been found, it is estimated that there are 500

square miles underlaid by coal ; on the Weber river and its tributa-

ries, Grass creek, Chaw creek, etc., 200 square miles ; in the vicinity of

Pleasant Valley from 100 to 200 square miles ; back of Cedar City, 150

square miles j in Castle Valley, 1,000 square miles. While these figures

of actual areas are interesting, they are of very little practical value,

since it can be safely asserted that there is sufficient coal within the

Territory to meet all demands for an indefinite period.

The principal producing mines are at present confined to Summit,

San Pete, and Emery counties. The following table exhibits the total

production of the Territory by companies during the past three years:

Coal product of Utah, by companies in 1886, 1887, and 1888.

Name.

Pleasant Valley Coal Company
Ut:ili Central Coal Company
San Pete Coal and Coke Company.
Grass Creek Coal Company
Home Coal Company
Small mines unreported

1886.

Total.

Short tons.

71,814
34, 676
1,800

29,151
24, 417
38, 162

200, 000

1887.

Short tons.

94, 610
44, 465
3, 000
4,946

30, 000
3,000

ISO, 021

1888.

Short terns.

164, 473
(a) 59, 173

1,000

30, 815
(6) 3, 500

258, 961

a Does not include 540 tons consumed at the Scofield mines.
b Includes 1,090 tons mined by the Central Pacific Coal and Coke Company at Moroni.

The Pleasant Valley Coal Company during 1888 produced 151,156

tons of coal in commercial sizes, and 13,317 tons of screenings, making
an aggregate of 164,473 tons. The average selling price of this coal

during 1888, at the mine, was $2 per ton for the commercial sizes and
75 cents per ton for screenings. The mines were worked one hundred
and forty-seven days during the year, and usually twenty-five men were
employed, the miners being paid on an average $3.03 per day and the

outside laborers $2.29 per day. The mines of this company are situated

at Scofield, in Emery county, and their product is shipped principally

to western Colorado, Utah, Nevada, and California. The coal bed is

said to be 11 feet thick. The following is the composition of the coal

produced:

Analyses of two commercial specimens of the Pleasant Valley Company's coal.
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From tests of tills coal made in January, 1888, by the Quartermas-

ter-General of the United States Army it was found that in generating

steam 2,407 pounds of coal were equivalent to one cord of standard oak

wood. The Utah Central Railway Company's mine is also located at

Scofield. The total product of this company during 1888 was 59,713 tons,

of which 54,042 tons were in sizes larger than nut, and 5,131 tons were

in nut and smaller sizes. Of this 540 tons were consumed at the mines.

The average selliug price of the coal delivered on the cars at the mouth
of the mine during the year was $2 per ton, and the mines were worked
fortwo hundred and forty-four days. The coal bed mined is 28 feet thick,

25 feet of the bed being taken out and three left on the roof. During the

year a small enterprise had been commenced at Moroni, in San Pete

county, by the Central Pacific Coal and Coke Company, limited. The
total product during the year was 1,000 tons, and the average selling

price at the mine was $3.50 per ton. Only three miners are employed

at $2 per day. A recent discovery of coal has been made in the Pine

mountains west of Kanaraville. The character of the coal, it is claimed?

is anthracite, although this is improbable, since a large number of re-

ported finds of anthracite in the Territory during the year have turned

out to be simply slaty lignite or bituminous coal, which upon exposure

to the weather assumes an appearance somewhat like anthracite.

During 1888, 57,440 tons of coal were sold in Salt Lake City, of which

55,640 tons were mined in the Territory; 1,500 tons were Colorado an-

thracite and 300 tons Colorado bituminous. In addition to this, 200

tons of Colorado coke were used at Salt Lake City. This consumption

of coke does not include the Colorado coke consumed by the smelting

and ore reduction companies near Salt Lake City.

The only coal mine in the vicinity of Coalville at the present time is

that of the Home Coal Company. This company produced during the

year 30,815 tons, its capacity for mining and shipping being about 125

tons of coal per day. A third rail placed on the Utah Eastern (narrow

gauge) Coal Branch has afforded better facilities for transporting the

coal to the Union Pacific tracks and thence to market, thereby pre-

venting unloading and transferring. The product of the Home Com-
pany's mines is shipped to Park City, Salt Lake City, and intermediate

points. The company employs 100 men.

It is reported there are several coal tracts in Summit county, owned
by the Union Pacific and other railroad companies, which are projecting

liues towards the west. In this case a greater development of the coal

beds in the Coalville district may be early anticipated.
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yiBG I NT A.

Total product in 1888, 1,073,000 short tons ; spot value. $ 1,073,000.

The total product of the State during 1888 was 1,073,000 short tous,

divided among the three prominent fields as follows:

Product of coal in Virginia in 1888.

Coal fields.

First, or Richmond:
Reported
Unreported (estimated]

Second, or Appalacliia:
Reported
Unreported (estimated) „:<'.

Third, or Flat Top:
Reported
Unreported (estimated;

Estimated unreported production elsewhere in southwestern Virginia

Total prod
net.

Short tons.

28, (100

5,000

41, 700

0,000

94S, 300
4U, 000

5,000

Total 1,073,000

The distribution of this coal into that which was shipped to different

markets, that consumed locally (including* the unreported estimated

product), and that manufactured into coke is shown in the following-

table :

Distribution of the coal product of Virginia.

Shipments
Local consumption
Manufactured into coke

Total

Short tons.

821,567
103,814
147. 619

1,073,000

The local consumption during the year was nearly 10 per cent, of the

total product. This percentage is greater than in any other region in

the United States, and is to be accounted for by the fact that of the

46,700 tous of coal produced in the second or Appalachiacoal field, 42,183

tons were consumed by markets in the immediate vicinity of the mines.

The local consumption in the Flat Top field for mining purposes is ex-

ceptionally low as compared to that consumed at mines in other States

where the coal beds are worked under conditions similar to those found

at the Flat Top mines. The consumption at these mines during 1888,

for both colliery and local uses, was only 1.2 per cent, of the total coal

produced.
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The details of the production during 188S, by counties, are exhibited

in the following table

:

Production of coal in Virginia in 1888 hrj counties.

Counties.



COAL. 379

for the manufacture of coke, must be sold to the Pocalioutas Coal Com-
pany, which makes all sales and assumes all liabilities connected with

the same. The Pocahontas Company pays the coal operators by checks

on the 15th of each mouth for all coal shipped by it during the pre-

ceding month. All risks for bad debts, shortages in shipments, freight

rates, etc., are thus avoided by the mining companies. All the coke

manufactured is sold through another agency.

The following tables exhibit the shipments of Virginia and West
Virginia (Flat Top) coal over the Norfolk and Western railroad, as re-

ported by President Kimball and Vice-President Eddy

:

Shipments of coal over the lines of the Norfolk and Western railroad during l&Bd and 1888

from Virginia and West Virginia.

Localities from which coal is shipped.
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Total shipments over the Norfolk and Western railroad from 1883 to 1888.

Years.
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dip toward the north. The reported product of the Montgomery county

mines during 1888 was S,100 short tons, or about half of the total

product of the county during 1887.

W A S II IX G T ON .

Total product in 1888, 1,215,750 short tons ; spot value, $3,647,250.

During 1888 the greatest activity existed in coal mining in Washing
ton, and the increase in the total production of the mines has been at

a greater rate than during any one of the previous five years. The
product of the mines is reported by the State inspectors for the fiscal

year ending September 30, and the product for the year ending Novem-
ber 30, 1888, with the spot value of the coal at the mines, has been vari-

ously reported to the coal trade by different local authorities and in the

coal-trade journals. It is believed, however, that from the numerous

facts obtained in the State, independently of those collected by the mine

inspectors, the total product and spot value given above for the calendar

year are accurate. This is referred to later in detail.

During the last session of the Territorial legislature a change was

made in the mining laws, by which the coal regions were divided into

two inspection districts instead of being regarded as one, as formerly,

of which Mr. James H. Watson was the inspector. During the early

part of tbe year the governor appointed as inspectors of these two dis-

tricts, for two years dating from February 28, Mr. H. C. Paige of the

first and Mr. John Sullivan of the second.

The following table exhibits the product of the coal mines of Wash-
ington, by individual mines and by counties, for 1887 and 1888. The
statistics for 1887 are for the fiscal year, and those for 1888 for the cal-

endar year

:

Product of coal in Washington, by counties, in 1887 and 1888.

Counties.
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The most important coal fields in Washington are within a radius of

40 miles of tide water, so that as good shipping facilities are afforded to

these mines as to those in any other State or Territory. The estimated

acreage of developed coal lands is shown in the following table :

Acreage of developed eoal lands in Washington.

Counties.

Ki"K
Pierce
Kittitass .

.

Lewis
Thurston .

Whatcom .

Total

Acreage.

80, 000
50, 000
60, 000
5,000
8,000
10,000

213, 000

The New Castle mines of the Oregon Improvement Company, which

are situated on the Columbia and Puget Sound railway, 20 miles from

Seattle, shipped their product principally to San Francisco and Port-

land, Oregon. The following table shows the annual product of these

mines for the past 10 years :

Product of New Castle mines, Washington, since 1879.

Fiscal years.

187!)

1880
1881
1882

1883
1884
1885
1886
1887
1888 (calendar year)

Total

Production.

Long tons.
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Shipment* from the South Prairie mine, Washington, since 1885.

Fiscal years.
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The demand for Washington coal daring the past year has increased

to such an extent that it has simply been a question of how much the

different mines could produce and load into available ships and rail-

way cars. The market prices have been generally remunerative, and

there were only a few weeks duriag the summer when the product of

the mines fully equaled the demand. During the month of June labor

troubles interfered materially with the operations of three of the prin-

cipal mines. During the winter months of the year the facilities for

mining coal at the more eastern mines were inadequate to the demand
made upon them. It may be said, however, that the output during

1888 was not up to the actual capacity of the mines, owing to the prac-

tical embarrassments which naturally ensue in making improvements

at mines in the way of introducing new machinery in order to meet the

demand for tbe coming year.

The value of the total product of Washington for 1888 has been esti-

mated by local authorities at $4,250,000. This is believed, however,

to be an excessive estimate, since, from a careful review of all the mines

in the.Territory, and of the market prices, it is believed that the aver-

age spot value of all the coal at the mines would not be greater than

$3 per ton. It may be stated, however, that coal was retailed by the

mining companies at Seattle, at periods during the winter of 18S8-'89,

at $6.50 per ton. The lowest price to the largest consumers at times

during the same winter has been reported at $5 per ton; and in con-

sequence of this fact the above estimate has been based upon an as-

sumed value of the entire output for the year of $5 per ton.

The Roslyn mines make a uniform price of $3 per ton at the mine

to all consumers, although there have been seasons of scarcity when it

is believed the coal might have netted the company $6 aud $7 per ton

at the mines, although the price was kept invariably at $3. In the esti-

mate tbe output of the Roslyn mine is taken at $3 per ton.

The increased demand for Washington coal during 1888 arose partly

from the growth of population, steam ships, and general industries,

partly from the severity of the winter months of the year, and partly

from a strike which took place among the Australian miners, and which

lasted for two months, whereby the supply of Australian coal in the

San Francisco market was largely stopped. On the resumption of ship-

ments from Australia, Messrs. Dunsmuir & Sons, of the Wellington

collieries, in British Columbia, about the middle of December, reduced

the price of their coal in San Francisco $4 per ton from $16, at which

it had stood for twelve months, to $12. In the middle of February,

1889, a second reduction of $3 per ton was made from $12 to $9, at

which it is claimed an effort will be made to keep it during 1889, in

order to prevent large shipments of coal to our coast from Australia

and elsewhere. The Wellington operators, in addition to their efforts

to reduce the price of coal to. Pacific coast consumers, shut down their

mines when an attempt was made by a standing committee of an organi-

zation of laborers to control them in their dealings with their miners.
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The following tabic, which exhibits the annual output for fifteen years

of the Wellington collieries in British Columbia, is interesting as show-
ing the growth of these collieries in comparison with those iu Washing-
ton:

Product of Wellington collieries, British Columbia, for fifteen years, from 1874 to 1888,
inclusive.

Tears.
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Although there has been a net increase in the product of the State !

for 1888 of 617,180 short tons, and in total spot value of $1,453,701, yet

there was an increased product in only five differeut counties, and a

decrease in nine different counties. During the year there were seven
j

new mining enterprises started in McDowell county, on the extension

of the Norfolk and Western railroad down Elkhorn river, by the fol-

lowing companies : Elkhorn Coal and Coke Company, Shainokin Coal

and Coke Company, Turkey Gap Coal and Coke Company, Crozer

Coal and Coke Company, Huston Coal and Coke Company, Powhatan

Coal and Coke Company, Norfolk Coal and Coke Company.

The coal is similar to the Pocahontas or Flat Top coal, aud is mined

from the same seam, which here ranges from 6£ feet to 8 feet 3 inches

in thickness.

The following table exhibits a list of the mines in the first district,

the names of the operators, and the counties in which the mines are

located

:

Mines and operators in First inspection district of West Virginia.

Names of mines.

Davis No. i

Davis No. 4
Elk Garden No. 1.

Elk Garden No. 2
Atlantic
Armstrong
Austen
Mountain Brook Shaft
Irondale
Ocean
Despard
Harrison County
Pintiick Kinnick
Howard
Tyrconnell
West Virginia Coal Works
Hartford
California
New Castle
Shannon
Mosquito
German Furnace
Clifton
Sterling
Hope
Camden
Carver Coal Company
Energetic Coal Company .

.

Kaymond City
Palatine
Aurora
Gaston
Central
West Fairmont
Montana
Wellsbnrg
Wellsburg Shaft
Top Mill
Boggs Run

Names of operators.

Riverside
Central
Crescent
Moundsville Shaft.
Carter

Davis Bros
do

West Virginia Central and Pittsburgh Sail-
way Company.

do
Atlantic and G. C.Coal Company
Big Vein Company
Colgate & Company
Orrell Coal Company
F. Nemigyei
Consolidated Coal and Mining Company
Despard Coal Company ,

Harrison County Coal Company
T. P. Branuon aud Company
Howard Coal aud Coke Company
Orrell Coal Company
L. F. Konsh
Hartford City Salt Company
Jnhling &. Company
No report

do
do
do

.. do
Dr. A. Wilson
Edward Edwards
Consolidated Coal and Mining Company
Carver Bros
Energetic Coal Company
Marmet Mining Company
Orrell Coal Company

do
Gaston Gas Coal Company
Oliver Jackson
Marion Gas Coal Company
Montana Coal and Coke Company
Forbes, Carmichael & Company
C. M. Crawford '.

Wheeling Iron and Nail Company
Boggs Run Mining and Manufacturing
Company.

Riverside Iron and Steel Company
Oliver Jackson
Kaseloy & Brooks
Moundsville Coal Company
Thomas E. Kaseley & Co

Counties.

Tucker.
Do.

Mineral.

Do.
Do.
Do.

Preston.
Do.
Do.

Harrison.
Do.
Do.
Do.
Do.

Taylor.
Mason.

Do.
Do.

Mason.
Do.
Do.

Putnam.
Do.
Do.

Marion.
Do.
Do.
Do.
Do.
Do.

Brooke.
Do.

Ohio.
Marshall.

Do.

Ohio.
Marshall.
Ohio.
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Coal production, number of employe*, and number of accidents from July 1, 1887, to June
30, lydeS, in the first district.

Actual coal production of 37 mines as per returns of operators., long: tons

Estimated production of 13 mines from which no returns were received
long tons

Total production long tons

Coke ovens
Quantity of coke produced

Miners and inside employes
Outside employes

Total persons employed in and about the mines
Casualties in the mines
Fatal casualties in the mines
Non-fatal casualties in the mines
Coal produced per lifo lost tons
Coal produced per non fatal accident do.
Coal produced per casualty do.
Coal produced per miner employed do.
Average earnings for miner at 50 cents per ton

1, 380, 631

151, 605

1, 522, 236

575
144, 434

2,048
467

2,515
28
3

25
510, 7451

61,289
57, 722

748
$374

The following table exhibits a list of the mines in the second district,

the names of the operators, and the counties in which the mines are

located:

Mines and operators in second inspection district.

Names of mines.

Black Band Nos. 1 and 2. .

.

Beane's
New Mine
Calderwood
Boyce
Dana Brothers'
Pioneer No. 4
Dickinson's
Winifrede Nos. 1, 2, and 3 .

.

Black Diamond
Peerless
Stevens'
Coalburg
Peabody
Cedar Grove Nos. 1 and 2.

East Bank
Chestnut Point
Blacksburg
Belmont Nos. J and 2
Crown Hill
Kanawha Nos. 1 and 2
Union Nos. 1 and 2
Mount Morris
Cannel
Block
Eureka
Carver's
Straughan's
Crescent.
Faulkner's
Eagle
St. Clair
Mount Carbon
Great Kanawha
Mill Creek
Gaymont
Sunnyside
Elmo
Fayette
Nuttallburg
Keeny's Creek
Caperton
New River
Sewell
Fire Creek

Names of operators.

Black Band Iron and Coal Company..
Welton Coal and Salt Company
Campbell's Creek Coal Company

do
do

Dana Brothers
Pioneer Coal Company
John Q. Dickinson &. Co
Winifrede Coal Company
Winkler Coal Company
S. W.Bard '.

Stevens Coal Company
Robinson Coal Company
Peabody Coal Company
Cedar Grove Mining Company
Stuart M. Buck

do
George B. Reynolds
Belmont Coal Company
Crown Hill Splint Coal Company
Consolidated Mining Company
Union Coal Company
Mount Morris Coal Company
Cannelton Coal Company

do
M.T.Davis & Co
Carver Brothers
Strangban Coal Company
William R.Johnson
Faulkner Coal Comuanv
William Wyant
St. Clair Company
The Mount Carbon Company
Great Kanawha Colliery Company
Stevens M. Taylor
Joseph Pirrung
Thomas & Lomax
W. A. Burke Coal Company
Fayette Coal and Coke Company
Nuttallburg Coal and Coke Company

do
William Benry, Cooper & Co
New River Coke Company
Longdale Iron Company
Fire Creek Coal and Coke Company .

Counties.

Kanawha.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Payette.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.



388 MINERAL RESOURCES.

Mines and operators in second inspection district—Continued.

Names of mines.
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Number of accidents in second district for year ending July 1, 1888.

No.

15
4
2
1

Causes of fatal injuries :

By falls of roof
By falls of coal
By mine oars ,

By falling down shaft

Total

Causes of non-fatal injuries:
By falls of roof

By falls of coal ,

By mine cars
By explosion of fire-damp
By blast
Miscellaneous

Total

22

10
11

19
2
1

2

51

The following table exhibits analyses from coal beds which have been

opened in eight different couuties, and which beds^have been popularly

considered to be geologically identical with the famous Pittsburgh bed

of Pennsylvania

:

Analyses of West Virginia coals.

Counties

Mineral

Do

Monongalia

Marion ....

Do

Taylor
Do

Harrison...

Do

Ohio

Do

Putnam ...

Mason

Mines.

Virginia mine,
top coal.

Virginia mine,
bottom coal.

Near Morgan-
town.

Gaston
American

Flemington
Tyrconuel
Despard

Murphy's Run .

.

Wheeling top
coal.

Wheeling bottom
coal.

Raymond
Hartford City

cm
O
ai

% 3

2
H

Feet.

10

4

9-10

9

5-7

5-7

6-7
5-6

Per
cent
79.82

81.9918.01

M
o
O

S

o

Per
cent
20.18

60.98

67.50
65.00

61.27

39.02

32.50
35.00

38.73

60.00

55.28

60.03

66.00
52.19

Per
cent.

0.82

0.50

0.38

10.00

44.72

39.97

as

0.74

1.75

1.52

33.00
47. 81 3. 43

Per
cent
3.95

2.98

6.20

2.10
5.00

7.68

6.70

c3
O
o

St

zri

Per
cent.

0.71

1.13

2.54

0.95

0.88

4.30

12.26

6.00
5.31

2.84

2.88

3.82

L57

a

3 °3°
"5

Per
cent.

0.81

1.12

2.19

1.01

0.69

3.06

4.88

1.93

be a
*= o

3 wy v

11043
10471

9856
9500

11401

«

o
p.

CB

16.00

15.17

16.63
20.41

17.20

Analysts.

C. E. Dwight.

Do.

Do.

S. C. Ford.
Manhattan
Gasl ig h t

Company.
C. E. Dwight.
C. M. Cresson.
Manh attan
Gas ligh t

Company.
Harlem li as-

light Com-
pany.

C.E. Dwight.

Do.

C.Vinton.
C. E. Dwight.

The coal analyzed from the American mine was an average sample
taken from two car lots ; that from the Despard an average of the coal

produced for six months, and that from Murphy's Run an average of

the output for three days.
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WYOMING, (a)

Product in 1888, 1,481,540 short tons ; spot value, $4,444,620.

Nowhere in the Rocky Mountain region has the increase in coal min-

ing during the year 1888 been so great as in Wyoming. The two most

important factors in this have been the increased demand for fuel in

the great Nebraska, Kansas, and Montana markets, and the more

favorable rates for hauling made by the only railway serving the best

portiou of the coal fields, for by this lowering of freight rates small

coal mining companies not connected with or owned by railways have

been able to mine their coal and sell it at a profit outside of the Ter-

ritory's limits. No important new fields have been developed, but new
companies have begun working portions of the already opened coal

areas. Three of these new companies are mining at or near Rock
Spring, but coal production was begun so late in 1888, that their out-

put increased the total but slightly, the principal gain being due to the

fact that all of the four principal mining companies show increased

production.

The greatest increase has been in the Rock Spring field, where the

Rock Spring Coal Company, the Hopkins Coal Mining Company, and

Van Dyke Coal Company have begun the shipment of coal from the

same veins as those worked for twenty years by the Union Pacific rail-

way.

One of the most important new developments is the opening by the

Union Pacific Coal Company of a new field near Dana station, on the

Union Pacific, with the probable result that the mines at Carbon will

be closed on account of the greater cost of production. The vein opened

at Dana is supposed to be an extension of the Carbon vein, and lies

further west along the line of the Union Pacific railway. During 1888

no coal was sold, the work done being the driving of a long slope on the

dip of the coal and the general preparation for steady production. The

vein shows a little more than 8 feet of clean coal, of which it is proposed

to break 6 feet, leaving 2 feet of coal for a roof. The dip of the coal vein

is about 12°, and the coal can be mined to great advantage. In quality

it is said to be slightly better than that mined at Carbon, and very sat-

isfactory for steam and domestic uses.

On the line of the Fremont, Elkhorn and Missouri Valley railway

the principal mines opened are at Glenrock and Douglas. At the former

point the Deer Creek Coal Company produced, in 1888, 13,000 tons,

while at Douglas the Fettermau Coal Company mined and sold 1G,933

tons of coal. The vein worked by the Fettermau company is 6 feet in

thickness, the coal being a clean lignite. There are two underlying

veins, one 5 feet and the other about 9 feet in thickness ; but neither

has yet been opened. This company has not been in operation long,

and will probably increase its production in future. The market for

a Contributed by F. F. Chisolm.
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tbe coal is in northern and eastern Nebraska in the districts served by

the railway.

At Glenrock the Deer Creek Coal Company began regular operation

October 1, 1888, on a vein of lignite varying from 5£ to 9 feet in thick-

ness. The followiug analysis of the coal is furnished by the company

:

Analysis of coal mined by the Deer Creel: Coal Company at Glenrock, Wyoming.

Moisture
Volatile matter
Fixed carbon..
Ash

Total

Per cent.

10.20
33. 40
51.11
5.29

100. 00

Underlying the coal seam operated is another, 5 feet in thickness, on

which no work has yet been done. This coal also is sold for domestic

uses mainly, most of the fuel for the railway being brought from Iowa

mines. The Shawnee Coal Company produced no coal in 1888. At
Buffalo the Buffalo Fuel Company mined 5,000 tons of coal in 1888 for

local uses wholly.

No coal was mined at Turin Creek in 1888.

At Carbon the Union Pacific Coal Company mined 338,947 tons of

coal in 1888. The product of the Carbon mines to date has been as

follows

:

Product of the Carbon mines, Wyoming.

Years.
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The Union Pacific Coal Company has mined from the Rock Spring

field the tonnage given in the following table:

Product of the Bock Spring mines, Wyoming.

Tears.
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The entire product of the Territory in 1888 is given in the following

table, all the ligures except those for the Buffalo Fuel Company being

furnished by the operators

:

Coal product of Wyoming in 1888.

.

Names of mines.

Union Pacific
Do
Do

Central Pacific
Rock Spring Coal Company.
Van Dyke Coal Company...
Hopkins Coal Compauy
Deer Creek Coal Company..
Fetterman Coal Company...
Buffalo Fuel Company
Small mines

Total production.

Location

.

Carbon
Rock Spring.
Almy
....do
Rock Spring

.

....do
...do
Glenrock
Douglas
Buffalo

Short tons.
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The production of coal in the Territory from the beginning of coal

mining to January 1, 1889, is given in the following table:

Total product of coal in Wyoming.

Fears.

18G8
18(i!>

1870
1871
1872
1873
1874
1875
187(5

1877
1878
187'J

1880
1881

1882
1883
1884
1885
188G
1887
1888

Total

Carbon.
Rock

Spring.

2, 737, 021

Short tons.



THE MANUFACTURE OF COKE.

By Joseph D. Weeks.

In this report, as in previous ones of the series, the word " coke"

is used to denote only that coke made from bituminous coal in ovens,

pits, ricks, or "on the ground," and which for convenience may be

termed " oven coke." Having in the report for 1887 discussed the sta-

tistics of coke made in connection with illuminating gas, which for con-

venience may be termed " gas coke," this product of bituminous coal

will not be considered in the report for the present year.

The unit of quantity throughout this chapter is the short ton of 2,000

pounds. The year, unless otherwise stated, is the calendar year end-

ing December 31.

Production of coke in the United States in 1888.—In the following

table are consolidated by States and Territories the statistics of the

production of coke in the United States for the year 1888.

Manufacture of coke in the United States, by States and Territories, in 1888.

States and Terri-
tories.



396 MINERAL RESOURCES.

It may still be said, as reported in previous volumes of Mineral Re-

sources, with regard to the origin of the coal used in coke making, that

by far the largest proportion of coal manufactured into coke in tbe

United States comes from the various Coal Measures of the Appa-
lachian basin, and chiefly from the great Pittsburgh coal seam. Of the

12,945,350 tons of coal coked in 1888 but 392,819 tons were from coal

fields other than tbe Appalachian. This would be but 3 per cent, of the

total coal coked, not only a much less percentage, but less in amount
than in 1887. In 1887, 446,980 tons of coal made into coke came from

fields outside of the Appalachian, as compared with 392,819 tons in

1888. Of this amount coked in 1888, 288,840 tons came from the coal

fields of Colorado and New Mexico, practically an amount equal to that

coked in 1887, and 43,060 tons came from the Missouri basin, which

would include the coal used in Kansas, Indian Territory, and Missouri.

This is 10,000 tons less than in 1887. In 1888, 34,372 tons were from

the Illinois field, including that used in Illinois and western Kentucky,

as compared with 45,725 tons coked in 1887, and 26,547 tons were from

Indiana, as against 35,600 tons in 1887.

In the production of coke, Pennsylvania still outranks all the other

States, producing, in 1888, 6,545,779 tons out of a total of 8,540,030

tons, or 76.6 per cent. West Virginia was next, producing 531,762 tons,

or 6.2 per cent, of the total. Alabama came third, with 508,511 tons,

or 5.9 per cent of the total, while Tennessee ranged fourth with a pro-

duction of 385,693 tons, or 4.5 per cent, of the total. Pennsylvania

produced, in 1887, 76§ per cent, of all the coke made. The prod-

uct of coke in 1888 increased from 7,611,705 tons in 18S7 to 8,540,030

tons, an increase of 928,325 tons, or 12 per cent., which makes the

product of 1883 by far the largest known in the history of the coke

trade.

Statistics of coking in the United States.—In the following table are

consolidated the statistics of coking in the United States for the year

1888. These statistics relate not only to the production of coal and
coke, but also to the consumption of coal and its percentage yield in

coke, as well as the number of establishments making coke and the

number of ovens built and building at the close of each year.

Statistics of the manufacture of coke in the United States, 1880 to 1888, inclusive.

Tears.
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From tbe above table it appears that tbe number of establishments in

the United States decreased from 270 in 1887 to 261 in 1888. This fact,

however, is of little significance, as the word "establishment" is not

always used with the same meaning. Several separate works maybe
reported, when owned by the same party, as one establishment one year

and separate establishments in another. The number of ovens built

at the close of the year has increased from 26,001 at the close of 1887

to 30,059 at the close of 1888, an increase of 4,058 in number, or of 13.5

per cent. The number of ovens building has decreased from 3,584 at

tbe close of 1887 to 2,587 at the close of 188S. The production of coke

has increased from 7,611,705 tons in 1887 to 8,540,030 tons in 1888, an

increase of 928,325 tons, or 12 per cent. The increase in the coal used

has been from 11,859,752 tons in 1887 to 12,945,350 tons in 1888, an in-

crease of 1,085,598 tons, or of 9 per cent. The yield of coal and coke is

given this year at 66 per cent., as compared with 64.2 per cent, in 1887.

Tbe value of the coke produced has decreased from $15,321,116 to

$12,445,963, while the value of the coke per ton has decreased from $2.01

to $1.46, a decrease of 27 per cent.

On the whole, characterizing the production of 1888, it may be said

that there has been a decided increase in the number of ovens and in

the production of coke and in the yield of coal in coke, while there

has been a decided decrease iu the selling price of tbe coke. In tbe

nine years covered by this report—namely, from 1880 to 1888, both in-

clusive—the number ofovens has increased from 12,372 to 30,059, or over

143 per cent. The production of coke has increased from 3,338,300 tons

to 8,540,030 tons, an increase of 156 per cent., while there has been a

decrease in the average value, the price for 188S, $1.46 per ton, being

the lowest average for the nine years.

Total number of coke works in the United States.—The following table

gives the number of establishments manufacturing coke in the United

States in each year from 1880 to 1888 by States

:

Number of establishments in the United States manufacturing coke from 1880 to 1888.

States and Territories.

Alabama
Colorado
Georgia
Illinois

Indiana
Indian Territory
Kansas
Kentucky
Missouri
Montana
New Mexico
Ohio
Pennsylvania —
Tennessee
Texas
Utah
Virginia
Washington
West Virginia ..

Wisconsin

Total 186

1880.
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As has already been stated, the word " establishment" is rather an

indefinite one. In some cases proprietors of coke works owning several

different banks of ovens will report them all as one establishment, they

being all under one geueral management. In other cases they will be

reported as separate establishments. The number differs so much from

year to year, even at the same works, as to make this table of but lit-

tle value for comparison.

The number of establishments in the country for each year since 1850

for which there are any returns is as follows :

Number of coke establishments in the United States since 1850.

Years.
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The number of coke ovens in the United States at the close of 1888

was 30,059, an increase from 26,00L at the close of 1887. The number

of ovens in Missouri, New Mexico, and Indian Territory, is the same

as at the close of 1887. There has been a decrease in Georgia, Illinois,

Indiana, and Ohio, while in all the other States there has been an

increase, Wisconsin appearing for the first time in this report with

50 ovens. In 1885 but three States, Pennsylvania, Tennessee, and
Alabama, had over 1,000 ovens. In 1888 three States had over 2,000,

namely, Pennsylvania, West Virginia, and Alabama, while Tennessee

had 1,634 ovens. All the other States had less than 1,000. Pennsyl-

vania stands first in the list, with 20,381 ovens, or 68 per cent, of all

;

West Virginia, with 2,792, or 9 per cent. ; Alabama, which ranked
fourth in 1887, now becomes the third, with 2,475 ovens, or 8 per cent.,

Avhile Tennessee, which ranked the third, takes the fourth place, with

1,634 ovens, or 5 per cent.

As has already been stated, most of the ovens in operation in the

United States are of the beehive or solid wall type, in which the coal

is coked by heat generated in the oven itself. Most of the ovens

are of the regular beehive shape. A few are in a modified form, the

oven being longer and shaped like a muffin. Notwithstanding the

repeated experiments that have been made to produce coke from

American coals in a flue oven, they have been almost uuiversally a

failure, for reasons that need not be discussed here. Owners of works
at which most earnest efforts have been made to use the flue ovens

have finally been compelled to abandon the idea, and the flue ovens

have either been torn down and beehive ovens erected in their stead, or

new constructions and extensions of these works have been made with

the beehive oven. It is but fair to say, however, that at the present mo-
ment considerable attention is again being paid to the propriety of erect-

ing flue or retort ovens. There is a growing demand in this country for

tar and ammonia water, which the illuminating gas works are not able

to supply, especially in view of the fact that their production of these

by-products has been considerably lessened by the use of the enriched

water-gas process. The owners of the Coppee oven have established

an agency in this country, and purpose erecting a plant from their own
designs in order to demonstrate the value of their system of coking.

Number of ovens building in the United States.—In the following table

is given the number of ovens that were actually in course of construc-

tion in the United States at the close of each year from 1S80 to 1888:
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Number of voice ovens building in the United States at the close of each of the gears from
1880 to 1888.

States and Territo-
ries.

Alabama
Colorado
Georgia
Illinois

Indiana
Indian Territory
Kansas
Kentucky
Missouri
Montana
New Mexico
Ohio
Pennsylvania ...

Tennessee
Virginia
Washington .

West Virginia .

.

Wisconsin

Total

1880.
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The product of coke in the TJuited States in 1888 was the largest

in its history, being 928,325 tons greater than in 1887, which was the

year of the largest production prior to 1888. From the table it will be

seen that Pennsylvania still remains the great coke-producing State of

the Union, its production being 6,545,779 tons. Following Pennsyl-

vania comes West Virginia, with 531,7G2 tons, and Alabama, with

508,511 tons. In 1887, Pennsylvania was the only State that produced

over half a million tons of coke, West Virginia, which was the second

State in total production in 1887, producing only 442,031 tons. In 1888

West Virginia and Alabama each produced upwards of half a million

tons.

The following table gives the relative rank of the States and Terri-

tories in the production of coke in the years 1884 to 1888, inclusive

:

Bank of the States and Territories in production of coke in 1884, 1885, 1886, 1887, and 1888.

States and Terri-
tories.

Pennsylvania .

Alabama
West Virginia
Tennessee
Colorado
Georgia
Virginia
Ohio
New Mexico...

1884.
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Value and average selling price of coke.—In the following table is given

the total value of the coke produced in the United States for each year

from 1881 to 1888, inclusive:

Total value at the ovens of the coke made in the United States in the years from 1881 to

1888, inclusive, by States and Territories.

States and Ter-
ritories.
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Average value per short ton at the ovens of the coke made in the United Stales in the years

from 1880 to 1888, inclusive, by States and Territories.

States and Territories

Alabama .-

Colorado
Georgia
Illinois
Indiana
Inilian Territory.
Kansas
Kentucky
Missouri
Montana
New Mexico
Ohio -

Pennsylvania
Tennessee
Utah
Virginia
West Virginia . ..

Wisconsin

Total average

1880.

$3.01
5.08
2. 15

3.30

3.00
1.95
2.88

2.54
1.80
2.42
10.00

2.30

1.99

1881.

$3. 00
5.29
2. 15

3.10

3.00
1.80
2.89

2.49
1.70
2.33

2.30

1.88

1882.

$2. 79
4.07
2.15
2.55

3.00
1.70
2. 83

6.09
2.57
1.55
2. 52
10.00

2.26

1.77

1883.

$2. 75
4. 30
2.20
2.10

3 00
1.90
2.87

5.50
2.57
1.22
2.25

1.75
2.19

1.49

1884.

$2. 50
3. 45
2.13
1.9G

3.00
2. 02
3.94

12.00
5.00
2.49
1.25
1.95

1.75
1.19

1.49

1885.

$2.50
3.88
2.04
2. G8

3.00
1.05
3.14

11.72
5.00
2.78
1.25
1.31

1.75
1.86

1.49

1886.

$2. 65
3.99
2.17
2.65
2.93
3.50
1.54
2.23

5.00
2. 69
1.42
1.87

2.50
1.94

1.63

1887.
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Amount of coal consumed in the manufacture of coke.—In the follow-

ing table is given the total number of tons of coal which entered into

the manufacture of coke in the United States for the years 1881 to 1888,

inclusive

:

Amount of coal used in the manufacture of coke in the United States from 1881 to 1888, in-
clusive, by States and Territories.

States and
Territories.

Alabama
Colorado
Georgia
Illinois

Indiana
Indian Ter ..

Kansas
Kentucky
Missouri
Montana
New Mexico .

Ohio
Pennsylvania
Tennessee—
Utah
Virginia
West Virginia
Wisconsin

Total..

1881.
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this report. By the yield is meant the percentage of the constituents

of the coal that remained in the coke after th e rocess of coking.

Percentage yield of coal in the manufacture of coke in the United States in the years 1880 to

1888, inclusive, by States and Territories.

States ami Terri-
tories.
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Coke imported and entered for consumption in the United States, 18G9 to 1888, inclusive.

Fiscal years ending
June 30

—



COKE. 407

The total value of the coke at the ovens was $1,189,579, the average

value being $2.34 per ton.

The following are the statistics of the manufacture of coke in Ala-

bama from 1880 to 1888, inclusive :

Statistics of the manufacture of colce in Alabama, 1880 to 1888, inclusive.

Tears.
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GEORGIA.

In the report on the manufacture of coke in this State given in the

table below there is a decrease of one in the number of establishments

and of ten in the number of ovens. The establishment that dropped

out was a small one, with ten banks of ovens, situated two miles distant

from the larger works of the Dade Coal Company, and belonging to it.

The works have been abandoned and the ovens wrecked. Little or none
of the coke made in Georgia is sold in the general market, the companies

who make it using most of it in their own furnaces.

The statistics of the manufacture of coke in this State for the years

1880 to 1888 are as follows :

Statistics of the manufacture of coke in Georgia, 1880 to 1888, inclusive.

Tears.

1880..
1881..
1882..
1883..
1884..
1885..
1886..
1887..
1888..

Estab-
lish-

ments.

Ovens
built.

140
180
220
264
300
300
300
300
290

Ovens
build-
ing.

40
40
44
36

Coal used.

Short tons.

63, 402
68, 960

77, 670
111,687
132,113
117, 781

136, 133

158, 482
140. 000

Coke pro-
duced.
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Statistics of manufacture of coke in Illinois, 1880 to 1888.

Tears.

1880
1881

1882
1883
1884
1885
1886
1887
1888

Estab-
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The statistics of the manufacture of coke in the Territory for the

years 1880 to 1888 are as follows

:

Statistics of the manufacture of coke in Indian Territory, 1880 to 1888.

Years.
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Iu the southeastern district reports have been received from the Piue

Mountain Iron and Coal Company, operating miues near Pineville in

Bell county, and which had five ovens completed at the close of the

year, and from the Main Jellico Mountain Coal Company, mining at

Kensee, in Whiteley county, and which has only made some experi-

mental coke on the ground. Mr. J. S. Ray, president of the Pine Mount-

ain Iron and Coal Company, writes that their coal is exceptionally

pure and clean, and that it will make a very good coke, low iu ash,

sulphur, and iron, and high in carbon. The company expected to be

making coke by February 1, 1889.

At the mines of the Main Jellico Mountain Coal Company two bee-

hive ovens were building for the purpose of testing the coke. An
analysis of the coke is as follows :

Analysis of Jellico Mountain coke.

Fixed carbon
Ash (gray brown)
Water

Total

Percent.

84. CO
14.70
.70

100. 00

The amount of coke produced in Kentucky in 1888 was 23,150 tons,

as compared with 14.505 tons in 1887, the chief increase in production

being in the western district.

The statistics of the manufacture of coke in Kentucky from 1880 to

1888 are as follows :

Statistics of the total manufacture of coke in Kentucky, 1880 to 1888.
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The following are the statistics of the manufacture of coke in Missouri!

for the years 1887 and 1888

:

Statistics of the manufacture of coke in Missouri in 1887 and 1888.

1887.
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Statistics of the manufacture of coke in New Mexico, 1880 to 1888.

Years.

1880
1881
1882
188:;

1884
1885
1886
1887
1888

Estab-
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Ohio district.—This district includes all of the ovens coking Ohio

coal, and comprises the ovens of the Cherry Valley Iron Works, at

Leetonia, those of the Nelsonville Coal and Coke Company, and the

Federal Valley Coal Company, in the Hocking valley, and the five

coke works in the vicinity of Steubenville and Bridgeport.

The statistics of the manufacture of coke in Ohio from Ohio coal

from 1880 to 1888 are as follows

:

Statistics of the manufacture of coke in the Ohio district, Ohio, 1880 to 1888.

Years.
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Total coke production in Pennsylvania.—Consolidating the statistics of

the different districts given hereafter, the following are the statistics

of the production of coke in Pennsylvania from 1881 to 18S8:

Statistics of the manufacture of coke in Pennsylvania, 1881 to 1888.

Years.
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is regarded as extending no farther north than the vicinity of Latrobe.

We have designated the district north of the Connellsville proper as

the " Upper Connellsville." It is known locally as the " washed coal

district."

In the Connellsville district there were produced, in 1888, 4,955,553

tons of the 0,545,779 tons produced in Pennsylvania, or 75 per cent. As
8,555,030 tons of coke were produced in the United States in 1S88, the

product of the Couuellsville region would be 57 per cent, of this

amount. Of the product of Pennsylvania in 1887, the Couuellsville

region is credited with 71 per cent., and in the same year 54.4 per cent.

of the total product of the United States. It will thus be seen that in

both respects—that is, in the percentage of the product of Pennsylvania

and in the percentage of the product of the United States—there was
an increase in the Connellsville region in 1888.

The following are the statistics of the manufacture of coke in the Con-

nellsville region from 1880 to 1888 :

Statistics of the manufactureof coke in the Connellsville region, Pennsylvania, 1880 to 1888.

Years.
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ducers reduced the price to $1.75. By the end of January the demand
declined and the trade rapidly grew worse. When March closed a

large proportion of the ovens in the Conuellsville region were shut

down, and prices declined. In April, as the result of the failure of the

syndicate to maintain its organization, coke for the first time since 1884

sold at $1. By the middle of June the closing down of mills and fur-

naces made the coke trade still worse, and about one-fourth of the ovens

iu the entire region were closed down, and those that were kept run-

ning were on limited production. July increased the dullness, but be-

fore the end of that month a slight improvement was noticeable. Au-

gust strengthened the improvement, and a reduction of wages which

had been effected some time previously cheapened production some-

what and increased trade, but without bettering prices. During this

month began the series of unsuccessful efforts to form a new coke com-

bination comprising the firms interested in the former syndicate. The
demand continued to improve until the close of August,when occurred

the heavy rains that almost blockaded the region and threw shipments

greatly behind. Throughout September the prospects grew brighter,

aud a marked increase in shipments was noted early in October. Tran-

sient orders swelled eastern shipments particularly, and when October

closed the shipments during that month had beaten all previous records

in the history of the Conuellsville coke region, and showed an increase

of 50 per cent, iu five months. The scarcity of cars and the prevailing

low price were the only drawbacks to the prosperity of the trade. On
October 29, the Conuellsville Coke Producers' Association was formed

by a number of the smaller concerns combining to sell their coke

through Messrs. J. W. Moore & Co. This had the effect of raising

prices, and when November came coke was put up to $1.25. The record

of shipments for November exceeded even those of October, aud was

ahead of anything previously known in the region. During December
there was considerable talk of advancing prices, but uothing definite

was done. The Frick scale was continued until February 1, thus post-

poning a general discussion of the wage question in the coke region.

The following table gives prices free on board at the ovens for the

past eight years:

Monthly prices of Connellsville blast-furnace coke, free onboard at ovens.

Months.

January
February . .

.

March
April
May
June
July.
August
September.

.

October ....

November '.

December

1881.
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The above rates are for coke for blastfurnace use, and are the ruling

prices for this grade of coke free on board cars at the ovens. For

other grades the prices at ovens, at the close of the year, were as fol-

lows: Furnace coke to dealers, $1.35; foundry coke, $1.50; crushed

coke, $2.20.

The freights on furnace coke per net ton in car lots from Conuells-

ville to chief poiuts of consumption in the west at the close of the year

were: From the ovens to Pittsburgh, 70 cents per ton; to the Mahon-
ing and Sheuango valleys, $1.35 ; East Saint Louis, $3.20 ; Cleveland,

$1.80; Chicago, $1.75.

The Upper Connellsville district.—This district, as stated in previous

reports, includes that portion of the trough or basin in which the Con-

nellsville coke is found that is located northerly from a point just below

Latrobe. The coal differs somewhat from that found in the lower part

of the basin, and, as stated previously, the district is known as the
u washed coal district." It is one of the most important coking districts

in the amount of product in the country, second only to the Counells-

ville. Its product for several years prior to 1888 was in excess of that

of any other State, and among the districts of Pennsylvania it is sur-

passed only by the Connellsville.

This district includes not only the ovens in the upper part of the

Connellsville basin, but also the others along the line of the Pennsyl-

vania railroad from Larimer to JBlairsville. These ovens are situated

in three of the coal basins of western Pennsylvania, the Upper Con-

nellsville, the detached Greensburgh basin, and the upper part of the

Irwin basin. The lower part of the Irwin basin, or the ovens along the

line of the Baltimore and Ohio railroad, are included with the ovens

of the Pittsburgh district. In this district most of the coke made is

from washed slack, and at most ovens the coal used, whether slack or

run-of-mines, is washed before coking.

It will be noted that the number of ovens has increased from 1,442

to 1,977, an increase of 535. The production of coke, however, has

decreased by 28,207 tons, or about 4 per cent. This is due, of course,

to the depression in trade during the earlier part of the year, which

caused the closing down of many of the ovens, and the light running

of others. The yield of coal in coke, which has been steadily improv-

ing since 1884, shows a gain of 2.4 per cent, as compared with the

average yield for the year before. Tn 1887 the yield had gained 1.5

per cent, over that of the year preceding.

The total value of the coke produced was $617,189, or $1.40 per ton,

which, with the exception of 1888, is the highest price reached since

1882.

The following are the statistics of the manufacture of coke in the Up-

per Conuellsville region for the years 1880 to 1888:
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Statistics of the manufacture of coke in the Upper ConnellsviUe district, 1880 to 1888.

Tears.
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The following- are the statistics of the manufacture of coke iu the

Allegheny Mountain district of Pennsylvania for the years 1880 to 1888

:

Statistics of the manufacture of coke in the Allegheny Mountain district of Pennsylvania,

1880 to 1888.

Tears.
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district. At another establishment the number of ovens reported for

tbis year is considerably lower than that of a year ago. The product of

coke for the year is about one-fourth less than that of the year before,

and the average price is greater, being $2.40 as against $2.11 in 1887.

The last-named item, however, is not significant, as little of the coke is

sold, most of it being used by the owners of the coke works, who give

in some cases the market price and in others the cost at the ovens.

The statistics of the manufacture of coke in the Broad Top region,

Pennsylvania, for the years 18S0 to 1888 are as follows

:

Sttiiixtics of the manufacture of coke in the Broad Top region, Pennsylvania, 1880 to 1888.

Years.
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The statistics of the manufacture of coke in the Pittsburgh district,

Pennsylvania, for the years 1880 to 1888 are as follows :

Statistics of the manufacture of coke in the Pittsburgh district, Pennsylvania, 1880 to 1888.

Years.

1880
1881
1882
1883
1884
1885
1886
1887
1888

Estab-
lish-

ments.
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The eighty-eight ovens reported as building at the close of 1887 were

completed during the year, and increase the total number of ovens built

at the close of 188S, but the production of coke has dropped to one-half

that of the preceding year. The yield of coal in coke is reported as a

trifle in advance of that of 1888, and the selling price has averaged

$1.06, as against $1.90 a year ago.

The statistics of the manufacture of coke in the Allegheny Valley dis-

trict for the years 1880 to 1888 are as follows

:

Statistics of the manufacture of coke in the Allegheny Valley district, Pennsylvania, 1880

to 1888, inclusive.

ReynoldsriUe- Walston district—This district continues to hold its place

ns one of the most important of the coking districts of the United States,

including as it does all of the ovens on the Rochester and Pittsburgh

railroad, as well as those on the low-grade division of the Allegheny

Valley road, and the Dagus mines of theNew York, Lake Erie and West-

ern. A full description of the district will be fouud in previous volumes

of Mineral Resources. In number of ovens built this district, which in

1887 ranked second only to the Connellsville, now descends one in rank,

that is, below the Upper Connellsville, the increase for the year being the

number reported as building a year ago. It will also be noted that the

Reynoldsville-Walston is one of the three districts in the State having

ovens building at the close of 188S. In point of production, however,

the district ranks fifth in the State, many of the ovens having been idle

a portion of the year. The yield of coal in coke is substantially what it

was for the previous year, and the average price $1.26, as compared with

$1.88 the year before.
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The following: are the statistics of the manufacture of coke in the

Keynoldsville- Walston district for the years 1880 to 1888

:

Statistics of the manufacture of coke in the Beynoldsville-Walston district, Pennsylvania,
1880 to 1888.

Years.

1880 .

1881..
1882..
1883..
1884..
1885..
1886 .

1887..
1888..

Estab-
lish-

ments.
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Cola'production in Pennsylvania in 1888, by districts.

Districts.

Estab-
lish-

ments.

Connellsville
Upper Connellsville .

Allegheny Mountain
Clearfield-Centre
Broad Ton
Pittsburgh
Beaver
Allegheny Valley
Reynoldsville-Walston.
Blossburgh

Total

39
16
12
6
5

22
4
5

9
2

Num-
ber of
ovens.

120

Num-
ber of
ovens
build-
ing.

20, 381

12, 818
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iishrnent. A comparison of the figures for 1888 with those of the pre-

vious year shows an increase of 200 ovens, but a slight decrease in

production. The comment upon the high percentage yield of coal in

coke noted in the last report, to the effect that the rate reported was

incredibly high, is borne out Ivy the report for 1888, which gives theyield

as some G per cent, less, and probably nearer to the correct figure.

Tbe following are the statistics of the manufacture of coke in Vir-

ginia from 1880 to 1888:

Statistics of the manufacture of coke in Virginia, 1880 to 1888.

Years.

1880
1881
1882
1883
1884
1885
1886
1887
1888

Estab-
lish-

'
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The following are the statistics of the manufacture of coke iu Wash-

ington for the years 1884 to 1888, the only years in which coke has

been made

:

Statistics of the production of coke in Washington, 1884 to 1888.

Number of establishments
Number of ovens built

Number of ovens building
Coal used in the production of coke, short

tons
Coke produced, short tons
Total value of coke at ovens
Value of coke at ovens, per ton
Yield of coal in coke, per cent

1884.
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The statistics of the manufacture of coke in the Kanawha district

from 18S0 to 1888 are as follows

:

Statistics of the manufacture of coke in the Kanawha district, West Virginia, 1880 to 1888.

Tears.
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Statistics of the manufacture of coke in the New River district, West Virginia, 1830 to 1888.

Tears.
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5 to 13, the number of ovens from 348 to 882, and tbe amount of product

from 51,071 tons to 103,047 tons, or nearly 104 per cent.

This field is of so much importance that a description of it and its

coke may be of interest. A portion of the field lies in Virginia, but it

will be treated as a whole.

This district was known in its early history as the Pocahontas, from

the mining town where the first important developments were made,

and then as the Flat Top, from the great Flat Top mountain in which

the Measures are found, but which is now known accurately as the

Pocahontas Flat Top field, but called usually the Flat Top.

This field is located, so far as the Measures have been worked, in the

counties of Tazewell, in southwest Virginia, and Mercer and McDowell,

in southeastern West Virginia.

This field can be divided roughly into

—

(1) The Pocahontas district, including the workings at and near the

town of Pocahontas, Virginia.

(2) The Bluestone district, including the workings on tbeBluestone,

near Bramwell, in Mercer county, West Virginia, on the southeast

slope of Flat Top mountain.

(3) The Elkhoru district, including the workings in McDowell county,

West Virginia, on the northeast slope of the Flat Top mountain, on the

headwaters of the Elkhorn.

This mountain is tbe most conspicuous and important feature in the

region. Numerous streams find their source on its sides, run rapidly

down a short distance, and then follow a sluggish course with moderate

fall. High ridges between these streams hold the coal beds. The val-

leys are narrow, usually, with steep slopes.

Until April ],1887, the territory east of Flat Top mountain was

owned by several coal companies. At this date these were all consoli-

dated into what is known as the Flat Top Laud Trust, which now owns
most of the lands, with the exception of those owned b}r the Crozer

Land Company, on tbe Elkhorn. The Trust owns 10,000 acres in

Tazewell county, Virginia., including the Pocahontas lease of 3,.S00

acres; 45,000 acres in Mercer county, West Virginia—the Bluestone

district; 55,000 acres in McDowell county, West Virginia—the Elk-

horn district; and over 90,000 acres in Wyoming county, on which

no leases have yet been made. Tbe Crozer Land Company owns 10,000

acres. The lauds of the two companies are so interwoven on the Elk-

horn that they squared the connecting tracts and organized the South

Elkhorn Coal Company, the two companies jointly forming this com-

pany, on whose land four leases have been made. Tbe Crozer Land
Company also have lands on the Elkhorn other than these in the South

Elkhorn Coal Company. No laud is sold, all being held and worked by

the operators underlease. Even the Southwest Virginia Improvement
Company, which was one of the first to mine coal in this region, and

which is the only operator in the Pocahontas district proper, sold all of
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its land to the trust, when it was formed, and became a lessee under prac-

tically the same terms as the other companies. The royalties are from

G to 10 cents a ton (U,_J40 pounds) of coal sold as coal and 12 to 15 cents

a ton (2,240 pounds) coke produced. The standard royalty of coal is 10

cents, the and S cent royalty being paid in the northern part of the

field where the coal bed is smaller than in the southern part. A min-

imum payment of $7,500 per year is required from each lease. There

are at present, including those given by the Crozer Land Company,
fifteen leases in this field; one in the Pocahontas district; six in the

Bluestone; four on the land of the South Elkhoru Land Company,
and four on the land of the Crozer Laud Company. The total land

covered by these leases is only about 10,000 acres of the 210,000 acres of

coal land in this district, and only about 9,000 acres of the 102,000 act-

ually underlaid with coal. The Land Trust employs a mine inspector

to visit all parts of the mines and see that a proper system of mining is

carried on, and that no coal is unnecessarily lost. Since this coal has

made such a fine grade of coke, all leases now given require the build-

ing of 100 coke ovens.

There are in this field at least three workable beds above water level.

No. 3, the Pocahontas bed, is the one worked. This bed has a worka-

ble thickness of from 11 to 13 feet at Pocahontas, though the whole

thickness is not mined, a portion of the top of the seam being left for

the roof, and in some cases a portion of the bottom is left for the floor.

The thickness of the seam diminishes toward the northwest and north-

east from Pocahontas. On the Virgiuia line it is about 11 feet, and di-

minishes to 5 or 6 feet on Flipping creek, in the Bluestone region, and
4 to 5 feet further north. On the Elkhorn it is from 7 to 9 feet, and on

the Tug Fork of the Big Sandy from 6 to 10 feet.

This coal seam is absolutely without a slate parting. It is split up
into two distinct workable seams by the thin streak of. bone coal quite

rich in carbon. This has been called a slate parting, though improperly

so. This bone coal increases in thickness northward, reaching or 7

feet on Flipping creek, dividing coal bed No. 3 into two seams. The
seam is also free from all faults. Clay veins, spars, rolls, or horse-backs

are never found in it. Everything handled by the miner is placed in

the wagon, excepting in the Elkhorn district; A small streak of " bone
coal" is here found near the top which is condemned by the inspectors,

and has to be thrown out. Certain portions of the coal at some open-

ings that have been discolored by water, termed "rusty coal," are also

thrown out by the inspectors, though analysis shows it to be equal to

coal not thus discolored.

This coal field occupies a very large area in Tazewell county, Vir-

ginia, and in Mercer, Wyoming, McDowell, and Raleigh counties, West
Virginia. In this territory there are nearly, if not quite, 215,000 acres

owned or controlled by the two chief owners of the coal laud in this

section, the Flat Top Land Trust and the Crozer Laud Company. Of
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this large area from 160,000 to 175,000 acres are underlaid with coal. I

The No. 3 vein, the one worked, has an average thiekuess of about 8

feet. At the usual estimate of 1,000 tons per acre for each foot of coal, I

from these figures some idea of the vast amount of coal in this field may
be gained. Not only have the operators this magnificent seam of coal

to work upon, with its good roof and floor, but the mines are situated

above water level, requiring no drainage. Indeed, some of the mines of

the Southwest Virginia Improvement Company are so dry as to require

constant wetting to guard against a recurrence of the disastrous ex-
(

plosion for which this mine has become unfortunately noted. The i

Measures seem to be nearly horizontal, the rise of the coal bed being no

more than is needful for drainage. This also reduces the cost of haul-
'

ing to a minimum. Where mules are employed the absence of heavy

grades permits large loads, and the coal bed is so high that mine loco-

motives can be employed when desired without many of the objections

to their use that are found in other sections. There is an ample supply

of timber to furnish all that is required in mining operations. The

lessees are permitted to cut from the premises all timber necessary for

building purposes or mine use. The most of the companies set up saw

mills and get out all lumber required for their buildings, etc., thereby

saving a large bill of expense.

The Flat Top coal is semi-bituminous, somewhat dull in luster, rather

hard in the bed, requiring powder to mine it, but, as will be seen from

the following analyses, low in volatile matter and ash and high in fixed

carbon. It is a superior grate and steam coal, giving an exceedingly

bright, hot, clear fire. It makes an excellent coke. Of the analyses of

the Flat Top coal given below, No. 1 is an average of five samples from

the mines of the Southwest Virginia Improvement Company in the

Pocahontas field; No. 2 is " run-of-mine" from same district; No. 3 is

from Mill creek in the Bluestone district, and No. 4 from Flipping creek

in the same district ; while No. 5 is an average of 15 analyses of the

coal from the two districts ; No. 6 is from the Elkhorn.

Analyses of Pocahontas Flat Top coal.

Water
Volatile matter
Fixed carbon ..

Sulphur
Ash

No.l. No. 2.

Per cent.

.932
20. 9S8
73. 728

.668
3.984

Per cent.

.684
19. 964
73.021

.656
5.675

No. 3.

Per cent.

. 492
19. 278
73. 948

.847
5. 435

No. 4.

Per cent.

.786
18. 939
76. 077

.793
3.405

No. 5. No. 6.

Per cent. Per cent.

1.011
18.812
72. 708

.787
5.191

1.112
17.898
74. 524

.514
5.952

Taking No. 5 of the above, which is an average of 15 analyses, as the

average analysis of the Flat Top coal, and the analysis of the coal of the

Broad Ford mines of the H. C. Frick Coke Company as the typical

analysis of Connellsville coal, and we have the following for comparison

:
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Comparative analyses of Connellsville and Flat Top coal.

433

Water
Volatile matter
fixed cm lion ...

Sulphur
A.sh.

Flat Top
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This is probably very near the cost of run-of-mine coal. If the

mine cars hold over 2 tons, the cost of mining will be relatively reduced.

In estimating profits it should be borne in mind that pay is largely in

store orders, which may be regarded as either reducing the cost or in-

creasing the profit.

An inspection of the analysis of the Flat Top coal would not lead to

the belief that it is a good coking coal. While it has the advantage of

being low in ash, and consequently should produce a coke high in car-

bon, it would be regarded as being too low in volatile matter to agglu-

tinate properly, having, as per the typical analysis given elsewhere, only

18.812 per cent, as compared with 30.107 per cent, in the Connellsville

coal. While it makes an excellent coke when burned as run-of-mine,

the coke is greatly improved by having the coal specially prepared for

coking by crushing. When run-of-mine is charged the lumps frequently

come out of the oven simply charred, the volatile matter being driven

off and the bond of the coal entirely broken. This charred coal is known
locally as " roasted coal." Notwithstanding this lack of volatile matter,

the coal makes a most excellent coke, not as bright as the Connellsville,

possibly more friable, but having more fixed carbon, making a first-class

furnace fuel, capable of carrying in the furnace as heavy a burden as

the Connellsville and being much lower in ash.

The coking process is carried on, however, at the expense of a con-

siderable portion of fixed carbon. To make a ton of coke requires l.G

tons of coal, containing, on the basis of 72.708 per cent, of fixed carbon,

12G.1

} units of carbon. In other words, as tlie coke contains only 91£

units of fixed carbon there has been a loss of 34^ units of carbon in the

coking process, or more than one-fourth of the fixed carbon contained

in the coal necessary to make a ton of coke. In coking Connellsville

coal little or no fixed carbon is lost, or if it is burned its loss is made up

by the carbon from the volatile matter, so that in the coke there will

be found more carbon than the total fixed carbon in the coal. The prac-

tice with this Flat Top coal should certainly be better than it is at

present, and the percentage of coke obtained greater. Better results,

no doubt, will be secured through improvements in preparing the coal

for coking, through other improvements in the ovens and in coking

methods.

The cost of a bank or block of ovens in this district, which are all bee-

hive, varies somewhat with the nature of the ground and consequent

amount of grading to be done. Mr. Wilhelm, who has built a large num-

ber of ovens in this district, estimates the cost per oven of a block or

bank of 100 ovens as follows

:

Double block, including rail on top of ovens and larry, each $Ii75

Double block, with rail only, each '<H>0

Single bank, $25 oacb less.

Mr. Wilhelm also estimates the cost of block ovens, including grad-

ing, wharf, larries, tipple cars, etc., at $450 each. The actual cost of
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a block of 100 oveus built iu 1888, not including mine cars, was $43,600.
This block required some heavy grading. The brick used are chiefly

Mount Savage and Black Lick, and were delivered in 1888 as low as $27
per thousand. Mr. Wilnelm is of the opinion that the ovens are too
large for the coal used. His view is that the 11-foot G-iuch oven burns
more actively and quicker than the 12-foot oven. The charge for the
12-foot oven he regards as so heavy and deep that either the charge
must be coked at the expense of the coal at the top or the bottom of
the charge will be improperly burned, giving black ends. It is possi-

ble that in changes in shape and size of oven will be found a method of
reducing the waste of flxed carbon in the process of coking referred to
elsewhere.

The first coke ovens erected in this field were those built by the South-
west Virginia Improvement Company, at Pocahontas, in 1883. The
first oveus built in the Bluestoue region were in 1886, while the first

ovens built in the Elkhorn district were built in 1888. At the close of
1888 there were in this field 1,282 ovens, about equally divided between
the three districts, there being 400 in the Pocahontas, 486 in the Blue-
stone, and 396 in the Elkhorn district. The number of ovens built and
building at the close of 1888, and the number contemplated in the near
future, are shown in the following table. The ovens put down as "com-
pleted " represent all the ovens ready for operation in May or June, as
all construction work was discontinued during the winter. The ovens
reported in the column " under construction " were partially built at
the time of writing this report, to be completed rapidly when spring
opened, while those given as "contemplated " constituted those upon
which no actual work had begun.

Coke ovens built, building, or contemplated in the Flat Top region.
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It will thus be seen that, when all of tlieovens that are under construc-

tion and contemplated are built, the total number of ovens in the field

will be 1,842. This will make this cokiug district oue of the most im-

portant, in number of ovens, in the country. It will be surpassed in

this respect only by the Connellsville and the Alabama districts. The
indications are also that the growth of this district will in the near
future place it both in number of ovens and production far in advance
of any other coking district in the United States, except the Connells-

ville.

The growth in the number of ovens in this district since 1883 is

shown in the accompanying table :

Number of ovens in the Flat Top region from 1883 to 1888.

Tears.
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There is no doubt but that a marked improvement in the coke can be

secured by reducing the coal, previous to coking, to a uniform degree

of fineness. By this course not only will the production of "roasted

coal" be avoided, but the exposure to the heat of a large surface of

fine coal will cause it to evolve its volatile matter more quickly, and

to coke more rapidly than when lumps of coal are present in the charge.

Crushing is done at some of the coke works. The coke made from this

crushed coal seems to be more regular and compact than that from un-

crushed coal. So great benefit has resulted from crushing that most

of the works are adding crushers to their plants. Another difficulty

experienced in this region at some works is the want of water at times.

This is being remedied by sinking wells.

Some very good results have been obtained with this coal in the

Soldenhoff-Coppee oven. Some 175,G50 pounds of coal from the Blue-

stone district was sent to the Coppee ovens in the New River district.

Of this amount 46,850 pounds were "run-of-rnine;" the rest was slack.

Five different tests were made, the charges being from 2i to 3 tons to

an oven, the number of ovens charged from 4 to 9, and the time of cok-

ing twenty-four to forty-eight hours. The average yield in the five ex-

periments was 67i per cent. The coke burned thirty-six to forty-eight

hours was the best; it was bright, regular, compact, and uniform through-

out. There is a great difference of opinion as to the yield of coal; that

is, as to the amount of coal that is required to make a ton of coke. The
yield is usually placed at 62J per cent. ; that is, it requires 1.6 tons of

coal to make a ton of coke. At some works it is claimed that the yield

is only from 54 to 60 per cent. No doubt there is a great difference in

the practice in this respect. With a coal containing as little volatile

matter as this, it will be very easy by careless practice to greatly de-

crease the yield so as to require more than 1.6 tons of coal to a ton of

coke. As the yield is usually assumed to be 62£ per cent., that is, that

1 .6 tons of coal is required to make a ton of coke, this will be regarded

in our discussion as the yield. Charging costs 4 to 5 cents an oven
;

leveling, 8 cents; drawing and loading, 50 to 58 cents; loaders, $1.20

to $1.25 per da}7
; loading from wharf to cars, 10 to 12 cents a ton;

cleaning out ovens, 1 to 2 cents.

There is the widest diversity of statement, not only between the oper-

ators and those owning lands, but among the operators themselves, as

to the cost of coke. The figures given range all the way from $1.35 to

$1.75 per ton. This great diversity arises in many instances from dif-

ferences in opinion as to the price at which the coal should be charged
to the ovens. In the Counellsville region (and we refer to this region

so frequently because it is always used in this district for comparison
by the operators themselves) the operators mine coal for no other pur-

pose than coke making. In estimates of cost of coke in that district,

therefore, coal is charged to the ovens at just what it costs to mine it.

In the Flat Top region, however, coke making is only an adjunct to
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production for sale; coal mining and producing, and not coke mak-

ing, being the chief business. The operators argue, therefore, that they

should charge the coal to the ovens at the price they get for it as coal,

including in this price their profit as coal producers. It is immaterial

what custom is adopted, providing that in making comparisons of cost

with other districts the different items be calculated on the same basis.

It would seem, however, that the fairer way would be to charge the

coal to the ovens at cost.

On this basis, then, the cost of coking will stand about as follows, a

charge of 8,000 pounds to an oven and a yield of 62A per cent., say 2|

tons (2,000 pounds) of coke being assumed :

Cost of coking in the Flat Top region.
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The increase in the product of coke in this district from 1883 to the

i

close of 1888, is shown in the following table :

rroduct of coke in the rocahoutas Flat Top field.

Tears.
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per cent., went to points north of the Ohio river, while of the 8,044 cars

shipped in the first nine months of 1888 but 72 cars, less tfhau 1 per

cent., went to northern points. The shipment to Saint Louis doubled

in 1888. It is probable that this coke, at least until the Elkhorn branch

of the Norfolk and Western railroad is opened to the Ohio, will find its

market chiefly in the South, as freights to other points will in many
cases be against it as compared with Connellsville and New river.

Even when the Elkhorn branch is open it is doubtful if this coke will

reach points far away from the Ohio in any great quantities. Because

of quality, however, it will control the southern market, and that will

be sufficient in the near future to tax its resources very heavily. We
give below a statement of the distribution of coke for the year 1887

and first nine months of 1888.

Cars of colic shipped from the Pocahontas Flat Top district and their distribution in

1887, compared with 1888.

To
To
To
To
To
To
To
To
To
To
To
To

points ou the Norfolk and Western railroad,
points on the Shenandoah Valley railroad ...

points on other railroads in Virginia.
southern points (south of Bristol)
points in North and South Carolina
Chicago
East Saint Louis
East Carondelet
Louisville
Joliet
Terre Haute
Centralia, Illinois

Total

Representing a total tonnage of.

1887.

Oars.
4, 324
1, 050

13

1, 275
13

525
653

65
84
3

8,605
Tons.
151,171

1888.

Cars.
6,715

379
14

2,717
11

71

527
660

1

11.095
Tons.
201, 307

The Northern district.—The statistics of the product of coke in the

Northern district of West Virginia from 1880 to 1888, are as follows:

Statistics of the manufacture of coke in the Northern district, West Virginia, 1880 to 1888.

Years.
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Statistics of the manufacture of coke in the Upper Potomac district of West Virginia

1887 and 1888.

Number of establishments
Ovens built
Ovens building
Coal used, short tons
Coke produced, short tons
Total value of coke at ovens..
Value of coke at ovens, per ton
Yield of coal in coke, per cent.

1887.



PETROLEUM.
By Joseph D. Weeks.

The noticeable features in connection with the production of petro-

leum iu 1888 are, first, the great reduction in the product of the Pennsyl-

vania and New York oil fields, growing out of the agreement among the

producers to restrict drilling, and the great increase in the new Ohio

field; second, the increase in the average price of pipeline certificates

during the year, the average price being greater than during 1886 or

1887 ; and, third, the great depression and low prices of oil in the Lima
region. The same reduction of product in the New York and Pennsyl-

vania oil fields noticeable in the report for 1887 is still more obvious in

the present report. The product of petroleum in Pennsylvania and New
York in 1888 was but 16,484,608 barrels as compared with 22,356,193

barrels in 1887, a reduction of 5,871,525 barrels, or 26 per cent. On the

other hand, the production in Ohio has shown a remarkable increase,

it having risen from 5,018,015 barrels in 1887 to 10,010,868 barrels in

1888, an increase of nearly 100 per cent. West Virginia shows some-

what of a decrease, the product in 1887 having been reported as

145,000 barrels as compared with 119,448 barrels in 1888. There has

been a slight increase in the production of California, the figures for

1 887 being 678,572 barrels, and those for 1888, 690,333 barrels. Iu Col-

orado the product is reported as 297,612 barrels as compared with

76,295 in 1887, and in States other than those named 13,000 barrels.

Localities in ichich petroleum is found in the United States.—For con-

venience we reproduce here the statement as to the localities in which

petroleum is found in the United States.

Petroleum has been fouud in nearly if not quite all of the States lying

entirely or in part in the great Mississippi basin, as well as iu several

of the Rocky Mountain States and in California. The localities, how-

ever, in which it is produced on a commercial scale are few, iu view of

the great extent of territory in which it has been discovered. These

producing localities are the well-known oil regions of western New
York and western Pennsylvania, Macksburgh, and the northwestern or

Lima field of Ohio, the Volcano and other oil districts of West Virginia,

and the oil-producing portions of California and Colorado.

The oil fields of Tennessee and Kentucky, where some oil was pro-

duced shortly after the great discoveries in the Pennsylvania region,

as well as the Wyoming oil fields, did not produce sufficient oil in 1886

442
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or 1S87 to be considered in speaking of the localities that produce oil in

those years. What their possibilities may be is as yet uncertain, and

can only be determined by more extensive explorations.

Several of these districts are subdivided into smaller fields, which are

known by some geographical name in the field. There are also other

divisious of these districts based upon the character of the oil, or the

sand from which the oil of these districts is produced.

TOTAL PRODUCT OP PETROLEUM IN THE UNITED STATES AND CANADA.

In the following table will be found consolidated the statistics of the

product of petroleum in the various fields of the United States and
Canada, from the beginning of operations in these fields, so far as the

same could be ascertained:

Product of crude petroleum in the United States and Canada from 1859 to 1888.

Years.
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of fields and years. The detail of the production by States is given
elsewhere.

From this table it appears that the total reported production of all

the oil fields of the United States, since the discovery of oil in Penn-
sylvania in 1859, has been 373,189,106 barrels. To this should be added
an amount variously estimated from 10,000,000 to 20,000,000 of barrels

that have run to waste in the various fields for want of a market. Of
the total amount reported, the Pennsylvania and New York oil fields

have produced 346,797.111 barrels, or 92 per cent, of the whole. All

of the other States have produced but 26,391,995 barrels. The propor-

tion of the oil produced outside of Pennsylvania is increasing-, owing to

the increased production in Ohio, Colorado, and California, while the

production in Pennsylvania is decreasing, being in 1888 the smallest in

any year since 1878.

The value of this oil, based on the value of petroleum in Pennsylva-

nia since 1860, has ranged from $19.25 in January, 1860, to 10 cents per

barrel during October and December, 1861, and January, 1862. The
average value of this oil through all these years can not vary much
from that given in the report for 1887, that is, $1 per barrel, which

would make the total value of petroleum produced in the United States

$373,189,106.

TOTAL PRODUCT AND VALUE OF PETROLEUM IN THE UNITED STATES IN 1SS7 AND 188S.

The total product of oil in the United States in 1887 and 1888, arranged

by States, so far as the product of the individual States could be

ascertained, was as follows, the barrel being uniformly 42 gallons:

Product of petroleum in the United States in 1837-'88.

States.
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much more than the ordinary crude. On the other hand, Lima oil sold

in 1S88 as low as 10 cents a barrel, and the product of Lima oil was

about five-eighths as much as the total product of Pennsylvania oil.

On the basis that 10,000,000 barrels of the product of the country

was worth 10 cents a barrel, 16,000,000 barrels 95 cents, 600,000 bar-

rels 50 cents, aud 1,000,000 barrels $1.50, the average value of the

oil produced in 1S8S would be about 65 cents a barrel, or a total for

the 27,615,929 barrels of $17,950,353. The value of the oil produced in

1887 was given at $18,856,606; for 1886, $20,028,457; and for 1885,

$19,193,694.

THE PENNSYLVANIA AND NEW T0RK FIELDS.

As has been stated in previous reports, the intimate connection in a
commercial way is such as to render it almost impossible to make an
exact separation between the oil produced in New York and that from

the wells in Pennsylvania.

The Pennsylvania and Neiv York oil fields.—There are five general di-

visions of the Pennsylvania and New York oil fields. These are the

Allegany, Bradford, Middle, Lower, aud Washington districts. These
have been fully described in previous reports. It may be well to say,

however, that the Allegany field lies wholly in Allegany county, New
York, and is of an irregular shape, with an average length of some 20

miles. Outlying this district, in the same county, are four smaller

fields, of which one, about a mile north of the town of Niles, and bear-

ing its name, has a few small wells and produces dark oil; it is the

farthest north of any of the petroleum developments of the two States

of Pennsylvania aud New York. The Wirt field, midway between the
Niles and Allegany fields, has a few small wells, but produces more gas
than oil. The Waugh and Porter field, near the Pennsylvania State

line, and lying southwestwardly from the most southerly point of the

eastern limit of the Allegany field, produces an amber-colored oil from
small wells. Southeastwardly of the eastern limit of the Allegany
field proper is the Harding-O'Connor territory, in which there are a few
small wells.

The second district, Bradford, lies chiefly in Pennsylvania, in McKean
county, but the main field extends some 5 miles into the State of New
York, and au outlying basin of oil rocks, which properly belongs to

the Bradford basin, is situated for the greater part in Carrolltou town-
ship, in Cattaraugus county, New York. This field also includes the
small outlying district of Kinzua, which lies southwestwardly from the
main district, and contains large and long-lived wells, and the Wind-
fall Bun field, lying in Pennsylvania, near Eldred, which has only small
wells.

The lower field covers a large extent of territory from Sugar Run, in

McKean county, just across the border from Warren county, down
through Forest to Beaver county, including, in addition to Warren and
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Forest, all the oil-producing territory in Venango, Clarion, Butler,

Lawrence, and Beaver counties, with the Pleasant Unity.district in

Westmoreland county.

In the Washington field are included the wells iu Washington and
Greene counties, Shoustown, in Allegheny, and other small districts, as

the Mount Morris, Nineveh, and Brush creek, in the neighborhood.

Production in Pennsylvania and New York by months.— In the follow-

ing table is given the actual product in the State of Pennsylvania

by months. This product differs materially from the table given

elsewhere, showing the pipe-line runs in the Pennsylvania and New
York oil fields, which are generally, but incorrectly, taken as the actual

product. All of the product is not shown in the runs that are pub-

lished from month to month.

Actual product by months ofpetroleum in Pennsylvania and Neiv York in 1888.

Months.
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Production in the several districts of Pennsylvania and New York.—We
give below a statement of the product of the different fields of Penn-

sylvania and New York in 1888:

Product in Pennsylvania and Neiv York in L883 by districts.

Districts.
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It will be noted that the above table gives simply the pipe-line runs

as reported on the 10th of each month by the several pipe lines in

Pennsylvania and New York. This does not, however, include all of

the product, aud those reports that give as the product the total of the

pipe-line runs are in error. To the runs, as given above, should be

added certain amounts of dump oil and certain amounts of product

that are not received in the pipe lines of the seven pipe line com-

panies making reports. The pipe-line runs show a total of 10,022,792

barrels; the actual product, as stated elsewhere, is 16,188,G08.25

barrels.

Average daily product.—In the following table will be found the aver-

age daily production of all wells in the Pennsylvania and New York

districts for the years 1882 to 1888

:

Average daily product of crude petroleum in the Pennsylvania and New York oil fields

for the years 18H2 to 1868, by months. (a)

Months.

January..

.

February .

March
April
May
Juno ..

July.
August ...

September
October . ..

November.
December

.

Yearly averages..

1882.

Barrels.
75, 921
76,119
80, 070
80, 093
80,212
94, 198

105, 102
100, 145

87, 346
74, 118

73, 098
61,210

82, 338

1883.

Barrels.
62, 849
62, 721

59, 054
60, 551

63, 292

65, 930
65, 174
60, 627
63, 779
66, 989
65, 278
64,146

1884.

63, 365

Barrels.
58, 898
64, 850
60, 202

68, 862
76, 834
62, 073
66, 450
67, 719

64, 942
63, 286
60, 390
58, 794

1885.

65, 129

Barrels.
53, 296
51,353
52, 843

59, 343
59, 141

58, 907
57, 284
55. 031

57, 093
60, 455
58, 722
61,247

56, 921

1886.
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its equivalent in crude, a barrel of refiued being regarded as equal to

1£ barrels of crude.

Shipments of crude petroleum, and of refined petroleum reduced to crude equivalent out of
the Pennsylvania and New York oil regions for the years 1882 to 1888.

Months.
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It will be noted from the foregoing table that the total stocks held

at the close of December, 18S8, were bnt 18,995,814 barrels, the lowest

stock since December, 1880. The average stock held at the close of

each month of the year was 23,32G,845 barrels, the lowest average since

1880. This reduction of stocks is, of course, due chiefly to two causes:

first, the volume of shipments out of the region as compared with the

product; and secondly, the reduction of output reached according to

agreement among the shippers.

Prices.—In the following table will be found a statement of the

monthly and yearly average price of pipe-line certificates for the years

1882 to 1888

:

Monthly and yearly average price of pipe-line certificates or crude petroleum at the well

for the years 1882 to 1888.

Months.

January
February
March
April
May
June
July
August . —
September .

.

October
November
December

Average

1882.
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Prices of refund oil, 1888.

Months.

January.

.

February
March
April
May
June
July
August ...

September
October . .

.

November
December .

Oponed.

Cents.

U
n

74
74

7!
7;5

7f
7.37A
7.20"

Highest.

Cents.

n
n
7|
7.',

7|

74
7j
7|

7.374
7.30"

Lowest.

Cents.

71

7i
72
74

n
7

74

7f
7|
7|
7.20
7.10

Closing.

Cents.

7|
7|
7*
71
'8
7

7i

7|

n
n
7.20
7.10

Average
price per
month.

Cents.
7.70
7.75
7.75
7.40
7.48
7. 14

7.39
7.66
7.83
7. 65
7.31
7.20

Average per year.

Foreign quotations.

Months.

January .

.

February
March
April
May
June
July
August . .

.

September
October. .

.

November
December

Antwerp (100 kilo-

grams).

Highest.

Francs.
21

20 to 20J
20

16g
16|
162

Lowest.

18.1 to

204 to

21

I
21
20
20

Francs.
184

18| to i
16|
15;

161 to i
16£
161

is:, to 5

204 to i
194

19' to 4
194 to i

Bremen (50 kilo-

grams).

Highest.
I
Lowest.

Marks.
8.90
7.70
7.35
6. 85
6. 70
6.55
7.50
8.00
8.15
8.15
7.85
7.70

Marks.
7.35
7.00
6.85
6. 15

6. 35
6. 45
6.-10

7. 45
7.95
7. 75
7.65
7. 4 >

London (imperial
Ions).

gal-

Highest.

Pence.
-', tO 9.1

«;;• to 7>o
6| to g
''',' to 4
r,- to 6

51 to ,

(<!, to §

74 to

7! to 1

74 to 1J

65 to |
(-.;, to 7

Lowest.

Pence.

6ft to 7

64 to g

6ft to 4
6 to 4
51 to |

54 to r|
.v. to i
65 tO g

6ft to U
04 to ft

6g

Clearances.—The following table gives the total clearances at the sev-

eral exchanges of the country for 1888:

Total clearances of refined oil at the several exchanges of the country for 1888.

Months.
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Charters.—In the following table is given a statement of the charters

for the year 1888 by months, the average daily charters for each mouth
of 1887 and 1888, and the total and average charters for 1881-1SSS

:

Statement of the charters of refined oil for the year 1888, with average daily charters for
the years 1887 and 1888, by months.

Months.

January...
February .

March
April
May
June ....

July
August, . .

.

September
< (clober . .

.

November.
December.

Total 1888.

Barrels.
914, 199

1, 199, 1C9
998, 923
973, 208

1,257,607
1, 219, 188
1,330, 147

1, 221, 935
1,487,452
1, 505, 073

847, 093
959, 752

Average



PETROLEUM. 453

Xumber of drilling wells completed in the Pennsylvania and Neiv York oil fields each month
from 1882 to 1888, by months and years.

Mouths.

January ..

February.
March
April
May
June
July
August
September
October ..

November
December

Total

1S82.
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Number of wells completed during each month of the year 1883, etc.—Continued.

Mouths.

January ...

February ..

March
April
May
June
July
August
Sept em her.
October
November .

December .

Total

Soil
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Number of drilling wells in the Pennsylvania and New York oil fields, eie.—Continued.

Years.
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Monthly and yearly average price of pipe-line certificates or crude petroleum at well for

the years 1860-'88.

Tears.
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Total stocks of crude petroleum in the Pennsylvania and New York oil fields for the years
1871-'88, 61/ months and years.

Years.

1871
1872
1873
1874
1875
1876
1877
1878
1870
1880...

1881
1882
1883 I

3o,187,116

1884 35,884,509
1885 37,214,274
1886.

1887
1888

January.

Barrels.
537, 751
532, 971

1,183,728
1,948,91!)

4, Oil, 703

3, 585, 143

2, 604, 128

3, 555, 342
5, 321, 222
8, 724, 194

20,110,903
26,716,188

February.

34, 186, 238
33, 835, 389
26, 927, 634

Barrels.
587, 021

579, 793

1, 265, 373

2, 283, 032

4, 546, 188

3, 734, 835

2, 860, 636

3, 875, 964
5, 813, 663

9, 004, 002
21, 108, 003

27, 059, 611

35, 692, 480
36,041,898
36, 757, 137
34,082,775
33, 288, 630

26, 084, 574

March.

Barrels.
642, 000
662, 497

1, 244, 657

2, 648, 210
4, 592, 364

3, 829, 250

3, 210, 454

4, 342, 832

6, 318, 099

9, 606, 683
22, 105, 789
27, 822, 825
35, 881, 255
36. 220, 270
36, 508, 236
33, 954, 493
32, 932, 502
25, 404, 276

April.

Barrels.
771,000
877, 832

1, 178, 643

2, 623, 534

4, 537, 843

3, 900, 703

3, 279, 731

4, 692, 090

6, 689, 111
10, 780, 153

22, 963, 171

28, 547, 481

37, 789, 40(3

36, 642, 794
36, 404, 800

33, 823, 385
32, 955, 084

24, 893, 223

May.

Barrels.
605, O00
950, 803

1, 192, 541

2, 594, 286
4, 552, 072

3, 989, 904

3, 173, 008

4, 99H, 058

6, 980, 064

11.916,577
23, 793, 028
29, 200, 697
35. 755, X24

38, 631, 203
36, 139, 072
33, 969, 486
32, 642, 330

24, 653, 043

June.

Barrels.
554, 000

1,010,302
1,324,493
2, 701, 025

4, 502, 896

3, 791, 642
2,912,674
5, 078, 189

7,263,150
13,099,934
24,441,191
29, 859, 952

35,985,935
38, 665, 83S

35, 872, 257
34, 187, 377
32, 389, 750
24, 219, 496

Years.

1871 ...

1872 ...

1873 ...

1874 ...

1875 ...

1876 ...

1877 ...

1878 ...

1879 ...

1880 ...

1881 ...

1882 ...

1883 ...

1884 ...

1885 ...

1880 ...

1887 ...

1888 ...

July, August.

Barrels.
511, 220
990, 229

1,433,620
2, 279, 479

4, 386, 720

3, 326, 726
3, 004, 728

5, 031, 600

7, 353, 382
14, 116, 753
24,888,337
30, 715, 144
30,371,922
38, 985, 767

35, 686, 909
34, 428, 490
32, 289, 269
23, 586, 951

Barrels.
530, 146

997, 166

1, 513, 890

2, 932, 444
4, 223, 397

3, 304, 405
2, 852, 544

4, 717, 877
7, 114, 195

15, 063, 651

25, 005, 187

31, 772, 094
36, 164,881
39, 084, 501

35,343,771
:;4, 800, 397

32, 003, 536
22, 825, 298

September.

Barrels.
541, 300
951,410

1,521,185
2, 758, 504

3, 812, 945
2, 930, 456

2, 503, 657

4, 599, 362

7, 620, 525
10, 157, 316
25, 066, 657
32, 400, 303
35, 752, 677
38, 740, 734
34, 939, 902
35, 061, 614
31,340,939
21, 876, 681

October.

Barrels.
495, 102

914, 423
1, 452, 777
3, 134, 902

3, 672, 101

3, 040, 108

2, 504, 012

4, 221, 769

7, 794, 634

16, 887, 019
25, 309, 301

32, 608, 533
35, 613, 915
38, 192, 317

34, 763, 857

35, 027, 877
30, 662, 583
20, 722, 024

November. December.

Barrels.
502, 960

886, 909
1, 493, 875

3, 449, 845
3,701,235
2, 955, 092

2, 471, 798
4, 289, 309

8, 051. 469
18,025,409
25, 509, 285
33, 728, 555
35, 506, 653
37, 925, 756
34, 668, 437
34, 525, 871
29, 325, 951
19,734,132

Barrels.
532, 000

1, 084, 423

1, 625, 157

3, 705, C39

3, 550, 207

2, 551, 199

3, 127, 837

4, 615, 299
8, 470, 490

18, 928, 430

26, 019, 704
34,596,612
35, 745, 632

37, 366, 126
34, 428, .S41

34, 156, 605
28,006,211
18, 995, 814

Averages.

Barrels.
567, 458
869, 896

1,369,161
2, 755, 035
4, 174, 189

3, 411, 622
2,875,431
4,501,308
7, 065, 8!4

13,541,682
28, 8J0, 051

30,419,500
35, 953. 975
37, 698, 481

35, 732, 291

34, 350, 467
31, 806, 015
23, 326, 928

Shipments of crude petroleum, and refined petroleum reduced to crude equivalent, out of
the Pennsylvania and New York oilfields, for the years 1871-'88, by months and years.

Years. January. February.

1871.
1872.

1873.

1874.
.1875

1876
1877.

1878.

1879.

1880

1881
1882
1883
1884
1885
1886
1887
1888

Barrels.
437, 691
476, 900
573, 124
843, 663
453, 095
677, 289
743, 461
775, 791
663, 998

1, 650, 409
1,001,617
1,657,067
1, 357, 815

1, 686, 961
1,804,028
1,991,561
2, 312, 067

2, 265, 109

Barrels.
347,718
407, 606
527, 440
501, 220

327, 770
519, 193
484, 904

774, 234

702, 729
1, 395, 151
915,028

1,787,909
1, 250, 824

1, 723, 261
1,895,021
2, 032. 794
1, 995, 757
2, 163, 957

March. April.

Barrels.
383, 890
276, 220
668, 374
518, 246
693, 918
623, 762
913, 919
741, 512
973, 879

1, 613, 371

1, 276, 746
1, 718, 956
1, 641, 899
1, 873, 890

1, 887, 034

2, 055, 750

2, 332, 324
1, 979, 753

Barrels.
389, 147

428, 512
708, 191
803, 409
729, 581
603, 037
993, 526
846, 632

1, 136, 188
842, 268

1, 348, 398
1, 678, 134

1, 908, 379
1, 643, 336
1, 823, 726
2, 070, 468
1, 938, 278
1, 928, 435

May.

Barrels.
587, 375
510, 417
768, 176
899, 027
681,679
646, 150

1, 234, 324

960, 894

1,331,469
1,095,259
1, 563, 436
1,827,356
1,995,634
1,899,329
2, 097, 099
2, 032, 672

2, 328, 564

1, 773, 994

June.

Barrels.
501, 754

529, 228
690, 414
815, 413
745, 986
921, 802

1, 391. 124

1,135,119
1,369,314

975, 083

1, 729, 697

2, 172, 0o;>

1, 747, 789
1,827,553
2,034,025
2, 1 1 7, 489

2, 165, 439
I, 956, 115
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Shipments of crude petroleum, and refined petroleum reduced to crude equivalent, out of the
Pennsylvania and .Yew York oil fields, etc.—Continued.

Years.
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PROMOTION STATISTICS.

Total product of crude petroleum in the Pennsylvania and N<ew York oil fields, for the

years 1871-88, by months and year's.

Years.
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Total product of petroleum in Ohio.—To the product of the Lima and

Macksburgk fields, which can be ascertained with some approach to

accuracy, must be added an estimate of the oil produced, at Smith's

Ferry and the other points named above, in order to arrive at the total

product of the State. This latter does not exceed 100 barrels per day.

The product would then stand as follows :

Product of petroleum in Ohio in 188S.

Lima district
Macksborgh district.

Other districts

Tot:ll.

Production.

Barrels.

9, 682, 683
291,585
36, (MO

10,010,868

Northwestern or Lima field.—This is in production the most important

oil field in the United States, next to the Pennsylvania and New York

fields. The character of the oil produced, however, is such that its use

has been chiefly confined to fuel, and consequently has commanded but

a small price as compared with Pennsylvania oil.

During- the year the product of this field has increased from 4,050,375

barrels in 1887 to 9,082,083 barrels in 1888, or from a daily average of

13,G17 barrels in January to 33,810 barrels in December.

The product of petroleum in the Lima field, by mouths, for 1887 and

1888 is as follows :

Product ofpetroleum in the Lima, Ohio, field, 1887 and 1888.

January .

.

February .

March
A pi il

May
June
July
August ...

September
October...
November
December

Total

1887.

Barrels.
131,4)11

206, 026

303, 084
2, 798

44H, 062

471, r>:i.
r
>

389. 997
49D. 862
405, 743
444, '.141

458,612
483, 704

4, C50, 375

1888.

Barrels.
422, 125

470, 824
586,781
629, 932
74.r>, 896
862, 106

905,218
995, 938
979. 943

1,036, 71 -J

988, 907
1.040, -J 11

9, 0S2, 083

In the above table is included not only the statement of the receipts

of the several Lima pipe lines that make publications once a mouth,

but also an estimate of that contained in private lines. We have no

such figures, however, for the deliveries of Lima oil, and are only en-

abled to give the statements of deliveries as published by the pipe lines.

These are as follows

:
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Deliveries of Lima oil for 1888, as per pipe-line statements.

401

Months.

January.
February
March ...

April
May
Juuo

Product
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The Maclsburgh oil field.— It is equally true of the Macksburgh as of

the Lima field, that the pipe-line runs do not show the product. The
pipe-line runs in this field as reported iu 18S8, by months, are as follows

:

Pipe-line runs in the Macksburgh field, 1888.

Mouths.

January.
February
March .

.

April
May
Juuo
July....

Production.



I'ETKOLEUM. 4G3

W E S T VIRGINIA.
As has already been pointed out in previous volumes of Mineral Re-

sources, West Virginia was at one time quite a producer of oil, but

had for some years ceased almost entirely to yield oil for refining pur-

poses, though some quantities of lubricating oil have been produced in

this State. Recently, however, the search for natural gas and the ex-

tension of some of the lower Pennsylvania oil fields into West Virginia

have resulted in somewhat of a production of oil for refining purposes,

which increased rapidly as the year closed, the product in one of

these new fields, the Turkey Foot, in January, being 400 barrels per

day. A little oil is also produced in what is known as the Moundsville

district, the well at this place being struck when drilling for gas.

The total product of oil in the West Virginia district for 1888 is as

follows

:

Product of oil in West Virginia in 1888.

Districts.
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INDIANA.

Oil has been fouud at many localities on the western and northern

borders of the gas area, but as yet the only points where it has been

obtained in what might be considered paying quantities are at Mont-

pelier, Blackford county, and about one mile west of Portland, Jay

county. About 50 barrels per day is what is claimed as the capacity of

the wells at these local cities.

CALIFORNIA.

In California, petroleum wells are now being operated in the following

counties: ^
Alameda, Colusa, Humboldt, Los Angeles, Monterey, San Benito,

San Luis Obispo, San Mateo, Santa Barbara, Santa Clara, Santa Cruz,

and Ventura. The counties where the How is largest are Los Angeles,

Ventura, and Santa Cruz.

The total flow of last year is placed at 28,993,986 gallons, or 690,333

barrels, valued at $2 a barrel, of which Ventura county turned out

237,000 barrels of 42 gallons each, and Los Angeles county 420,000 bar-

rels of 42 gallons each. The principal points of production are as fol-

lows: Newhall and Puente, Los Angeles county; Santa Paula, Ven-

tura county ; Alma, Santa Cruz county, and Half Moon Bay, San
Mateo county.

The oil refinery at Alameda Point, San Francisco bay, turns out

yearly 73,000 barrels of gas oil, which is consumed chiefly in San

Francisco.

The consumption of crude oil, has largely increased on the Pacific

coast, where it is used as a fuel for manufacturing purposes, and would

still further increase were the supply adequate.

Many large industrial establishments in San Francisco, Oakland, Los

Angeles, and smaller cities now use oil fuel under their boilers. No new
refineries were built in 1888, but a number of new wells have been

opened, and very vigorous prospecting is going on in many counties.

Steamers have been built to bring the oil in bulk from the southern

coast ports to San Francisco. The Pacific Coast Oil Company now
manufactures about 35 per cent, of the naphtha used on the coast, and

are increasing their facilities. For illuminating oils, manufactured from

this petroleum, the average price last year for 110° fire test was 10

cents per gallon and 15 cents for 150° test. It is estimated that 20 per

cent, of the product is lubricating oil.

COLORADO.

In the search for oil that followed its discovery in Pennsylvania, Col"

orado shared, and oil was discovered near Canon. City some twenty
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that it was found in paying quantities at Florence, near Canon City, in

the neighborhood of which are the only wells that have been worked.

There are frequent indications of oil over a wide territory. It is prob-

able, however, that the condition of the rocks is such that in many

cases the oil has been lost.

The oil bearing rock of Colorado is, according to Professor Newberry,

the Colorado shales, the middle member of the Cretaceous group. This

adds a new horizon to those from which oil has heretofore been ob-

tained. The supply at Findlay, in Ohio, Burkesville, in Kentucky,

and Colliugwood, Canada, comes from the lower Silurian, while in the

great fields of western Pennsylvania and western New York the oil is

derived from the Devonian black shales which underlie that region,

and have a thickness of 500 feet. The oil of Mecca, Ohio, is taken from

the Berea grit, and originates in the Cleveland black shale which un-

derlies it.

The crude Colorado oil has a pleasant, ethereal odor, and is easily

refined and deodorized. The residuum is used as fuel.

The growth of the petroleum industry at Florence, Colorado, in 1888,

was very great, and the oil field is now assuming an important position

in the market. The known oil field is confined to a small area of the

valley of the Arkansas river and the adjacent " mesa" or table land, in

Fremont county, and about 10 miles east of Caiion City. It is reached

by the Denver and Rio Graude, and the Atchison, Topeka and Santa Fe
railways. The refineries are in the town of Florence, in the immediate

neighborhood of the wells. The United Oil Company is the only pro-

ducer. This compauy is restricted by agreement with the Standard and
Continental Oil companies to the territory of Colorado, New Mexico,

Utah, Wyoming, and Montana. During 1888 the capacity of the

refineries, which was 400 barrels per day, became insufficient, and it

was increased to 1,000 barrels per day. To supply the increased capa-

city of the refineries, 1G new wells were sunk in 1888, making the total

number of wells 40, of which 22 are productive. The deepest well is 3,047

feet deep. None of the wells are gushers, but they flow in a steady

stream, yielding from 20 to 100 barrels per day, the average of the wells

being about 50 barrels per day.

The Colorado oil, when crude, has a gravity of 31 degrees Baume, and
yields, on refining, from 35 to 40 per cent, of pure white oil. It is easily

refiued and deodorized. The residuals are rich in paraffin, and would
be worth much more than is now asked if the market were larger. The
wells have failed to reach sand rock, and get oil from what are appar-

ently small reservoirs in the shale. These reservoirs, while of small

area, seem to be connected with a source of steady supply, for instead

of decreasing in flow, many have increased. The crude oil contains

about 35 per cent, of illumiuauts. Small quantities of later distillates

are occasionally made on order, but the bulk of the residuals is used

3G77 min 30
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for steam making. These residuals are sold at 50 cents per barrel of

42 gallons. The product of the United Oil Company in 1888 was

12,500,000 gallons of crude oil, or 2,500,000 gallons of refined oil.

The product in 1887 and 1888 was as follows

:

Product ofpetroleum in Colorado hi 1887 and 1883.

United Oil Company .

.

Florence Oil Company

Total

1887.

Barrelx.
56, 2115

20, 000

76, 295

1888.

Barrels.

\ 297, 612

207, 612

The oil springs in various parts of western Colorado, especially in

Garfield and Routt counties, have remained undeveloped.

WYOMING.

Petroleum has been known to exist in Wyoming for over thirty years,

its first recorded use being as a lubricant for emigrant wagons before

the Pacific railroads were built. Since then it has been occasionally

used as a lubricant at the coal mines of the Territory, and some shallow

wells have been put down near the Union Pacific and the Oregon Short

Line railways, but the wells were soon abandoned. The most produc-

tive oil territory is still far from transportation facilities, and its value

is not yet well known. The most valuable property developed lies in

Carbon county, on the Popo Agie river, and near the town of Lander.

This tract is known by the name of the late Dr. George B. Graff, of

Omaha, who had full faith in the oil field, but died before he could ac-

complish much. Mr. L. D. Ricketts, Territorial geologist, states con-

cerning this property

:

" These wells, which varied in depth from 350 to nearly 800 feet, were

cased and supplied with valves to prevent the oil from escaping, but

owing to the great gas pressure a large leakage cannot be prevented.

The pressure is so great that, upon suddenly opening the valves, the

oil spurts up 75 feet into the air like some black-watered geyser. After

the pipe thus clears itself the steady flow of oil is resumed which, as

variously estimated, will aggregate from 000 to 1,000 barrels per twenty-

four hours. As these wells are about 100 miles from the nearest rail-

road, no oil has been shipped on account of the expense of transporta-

tion, and the oil that escapes in spite of the valves is wasted, and

drains into several large ponds where there are always thousands of

barrels of oil collected. Its presence is indicated long before the ponds

are reached by the strong but not disagreeable smell of escaping gas.

In color this oil is black. When fresh it contains a very large amount

of absorbed gas. It will yield both illuminating and lubricating oil of

excellent quality when distilled, and leaves a residue which can be used

as fuel for steam making."
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The oil is low in illuminauts, averaging, perhaps, 25 per cent. It is

proposed (and a company has been organized for the purpose) to pipe

the crude oil to Denver, 250 miles distant, and to sell the oil for fuel.

The estimated cost of a G-iueh main and two pumping stations is

$ 1 ,500,000.

The crude oils further north and east, and away from the neighbor-

hood of volcanic disturbances, are reported to be much higher in illumi-

nants, in some cases yielding 00 per cent., but no wells have been sunk

there.

COST OF DRILLING WELDS.

Prices per foot for drilling wells are agreed upon from time to tim3

between the Producers' Association and the Oil Well Drillers' Union.

The prices agreed upon in August of 1888 between these two associa-

tions were as follows:

All drilling in Allegany county, New York, GO cents per foot; all drill-

ing in McKean county, Pennsylvania, 50 cents; all drilling in Warren
and Forest counties, Pennsylvania, 55 cents; all drilling in Elk county,

Pennsylvania, 60 cents ; all drilling in Crawford county, that part of

Venango county north of Petroleum Center, and the lower part of War-

ren county, 55 cents ; all drilling in that part of Venango county south

of Petroleum Center and north of Emlenton, Clarion county, 50 cents;

all drilling in Washington county, Smith & Fergus pool, $1.25 per foot;

all drilling in Taylorstown, $1.15 per foot; all drilling in Mount Morris,

$1.40 per foot; all drilling in Nineveh, $2 per foot; all reaming down
north of Emlenton, when required to shut off salt-water, 40 cents per

foot; use of machinery north of Emlenton, 10 cents per foot.

All water wells drilled north of Emlenton shall be paid for at the

same rate as the oil wells. Where five or more wells can be secured in

the same immediate vicinity, where no unreasonable dela37s are to be

encountered, a reduction of 5 cents per foot may be made from the

above scale, all north of Emlenton.

CANADA.

The oil-producing territory of Canada is situated in the county of

Lambton, Ontario, the paying wells beiug confined to a belt running
northeast and southwest for about 20 miles, with a width varying from
1 to 4 miles. This belt is situated some 1G miles easterly of Port Sarnia,

running nearly parallel with the Saint Clair river. In this territory

are two districts, Petrolia and Oil Springs.

Petrolia, which is the center of the Canadian oil district, was settled

in 1839. It is about 1G0 miles from Toronto, on Bear creek, a tributary

of the Sydenham river.

Below is given a statement of the shipments of crude and refined oil
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aud of the equivalent of both in crude for 1887 and 188S. These ship-

ments form the only basis for calculating the production :

Petroleum shipments from Canada in 1887 and 1888.

[Barrels, 45 gallons.]

Months.

January . .

.

February ..

March
April
May ,

June
July
August
September.
October
November .

December .

Total

.

1887.

Crude.

14,331
15, 152

16, 079
17,617
15, 045
11,611
11, 477
14, 357
19, 923
25, 220
23, 953
18, 867

Helmed.

15, 697
14, 282
15,102
6,400

10, 063
6,129

16, 006
24, 003
35, 605
34, 923
26, 932
21, 130

Crude
equivalent

51,524
50, 858
53, 834
33, 617
40, 227
27, 933
51, 492
74, 334

108, 935
112,526
91, 383
71, 682

768, 345

1888.

Crude.

19,482
15, 735
17, 239
16, 749
16, i">08

12, 766
15, 204
14, 978
15,860
21,913
23, 816
22, 984

lie tin ed.

16, 595
11,758
12, 998
9,283
7, 294
9,543

11, 842
19, 309
30, 482
33, 881

25, 588
17, 536

Crude
equivalent'.

60, 969
41, 098
49, 734
39, 956
33, 743
36, 624

42, 209
63, 241
92, 090

106, 615
87, 796
66, 824

720, 899

The product of petroleum in Canada since 1862 is estimated as fol-

lows:

Product of crude petroleum in Canada from 1862 to 1888, inclusive.

Years.
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In the mineral statistics report of the Geological and Natural History

Survey of Canada is a very interesting statement relative to petroleum

for 1887, from which the following is condensed:

"The petroleum inspection returns as entered in the books of the

Inland Revenue Department show that the number of packages of Can-

adian refined oil (refined petroleum and naphtha) inspected during the

year 1887 were : (1) 221,084 packages at 10 cents inspection fee
; (2) 019

packages at 5 cents inspection fee
; (3) 35,131 packages at 2£ cents in-

spection fee. Rating the different packages as containing, respectively,

35, 10, and 4 imperial gallons, we have a total of Canadian refined oils

during the year of 7,905,000 imperial gallons, or 225,870 barrels of 35 im-

perial gallons. This at the yield of 100 crude oil for 38 refined, corre-

sponds to 20,804,384 imperial gallons, or to 594,411 barrels of 35 impe-

rial gallons, of crude oil. Taking the average price for the year on the

Petrolia oil exchange of 78 cents per barrel of crude oil, the value

would be $403,041. Compared with our inspection returns of 1880,

which were made up as above from the number of packages inspected

entered in the books of the Inland Revenue Department, the above
statement shows an increase in 1887 of 107,970 barrels, or of 22 per cent,

in the quantity, but of only $25,844 in the total value.

" In the following table will be found the quantities of Canadian oil

inspected, and the corresponding equivalents in crude oil since 1881, ob-

tained for each year by a similar calculation based on the number of

packages entered in the books of the Inland Revenue Department:

Canadian petroleum and naphtha inspected, and corresponding quantities of crude oil.

Years.
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Main products of Canadian refinohs in 1S87.

Products.
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Tanking companies* statement of crude oil product in Canada in 1887.

Stocks on January 1, 1887

Quantity of oil delivered to tanking companies from wells in 1887

Quantity of oil delivered by tanking companies in 1887

Stocks on January 1, 1888

Barrels.

388, 1823
3
B

414, '273?,?,

584, 672"
217, 793 3

8
s

"Compared with the direct returns of the refiners the above state

nieut shows that the refiners themselves must have received directly

from the wells about 180,000 barrels of crude petroleum during the

year, making the total product from the wells in 1887 to be 414,273f^
barrels, received by tanking companies; 180,000 barrels received by

refiners; total, 594,273§| barrels. This total product from the wells

in 1887 of 594,274 barrels added to the balance in the stocks on Jan-

uary 1, 1S87, and on January 1, 1888, which was one of 170,399 barrels,

gives 7G1,G73 barrels as the quantity of oil available for consumption

during the year, and proves that the direct returns from the refiners

of their crude consumption are correct. The returns of the tanking

companies exhibit also a decrease in the stocks at the end of 1887 of

nearly 44 per cent.

"Mr. James Kerr, secretary of the Petrolia oil exchange, gives the

following tables of the business during the year 1887 on that exchange

and of the average closing prices per mouth for the years 1885, 1880,

and 1887

:

Crude petroleum business for the year 1887 of the Petrolia oil exchange, Canada.

Month.

January ...

.February .

.

March
April
May
Juue
July
August
September .

October
November .

December .

.

< Tear 1887
i Puts and calls.

Total

.

Trice.

Open-

92
an
nl
77
74
67*
6tH

00.i
83

7DJ
75i
73§

92

High-
est.

92
84 .V

79*

77
74

68£
6«
83 S
84

79J
75i
80

92

Low-
est.

80
70}
75
74
76
60
OHi
60i
isl
75
76

72£

66

Clos-
ing.

83.i

79}m
74*

67j
684.

eel
S2l
79

75J
73*

76

76

Average
closing.

81.78
81. 6.3

76. 72
75 04
69. 29
67. 26
07. 50
71.36
81.03
77.12
72. 21
70.30

78.02

Average.

84.71
82.38
78.26
75.61
75.89
73. 42
72.34
78. 55
83.78

Total sales,

barrels of
35 imperial
gallons
each.

41, 549
37, 909
44, 703

36, 153

34,402
35, 937
18, 127

31,011
32, 6:i9

25, 338
20,479
47, 836

406, 203

45, 000

451, 203

"The above is a resume of sales and re-sales of crude oil warehouse

certificates on the Petrolia oil exchange during the year 1887, and in-

dicates the market price of petroleum oil (crude) as stated in ware-

house. The further charge of 3 cents per barrel is made when the oil

is delivered for pipeage to refiners in each case.
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Average closing price of crude oil on Peirolia oil exchange, Canada.

Months.

January.

.

February .

March
April
May
June
July
August
September
October . .

.

November.
December

.

Year

1885.
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Crude petroleum imported.

Years.

1885.
1880 .

1887

Imperial
trillions.

2, 599, 004
2, 595, 429
2,953,611

NEW ZEALAND.

In a recent note on the " Petroleum and Native Paraffin of New Zea-

land," Mr. B. W. Emerson Maclvor states that petroleum lias been

known toexist in several localities in New Zealand since 18G6, but it is only

within recent years that attempts have been made to ascertain whether

the oil occurs in sufficient quantity to have a commercial value. The

first discovery was made at Waiapu, Poverty bay, on the east coast of

the provincial district of Auckland, and the second one at Manutahi,

Waiapu, East Cape. Many thousands of pounds have been spent in

boring operations, but, though fair quantities of good oil are generally

obtainable, no steady supply has been found. The depth of the borings

made has exceeded 1,000 feet. The oil obtained from the first locality

named much resembles Canadian oil. By several successive distilla-

tions, and treatment with acid and alkali, it yields from 65 to 70 per cent,

of excellent illuminating oil, having a specific gravity of 0.844 at 15.5 de-

grees centigrade. The oil obtained at Manutahi has a pale brown color,

is nearly transparent, and has a specific gravity of 0.830 at 15.5 degrees

centigrade. It contains very little solid paraffin, and on distillation

yields about 80 per cent, of illuminating oil, fit for use in ordinary lamps.

When subjected to two more distillations, about G5 per cent, of oil of

specific gravity 0.812 is obtained. The natural gas which escapes from

the ground in some places consists mainly of methane, but burns with

a bright luminous flame, owing to the presence of higher paraffins in

the form of vapor. Large quantities of a white or gray, somewhat gela-

tinous, substance occur on the property of the South Pacific Petroleum

Company, and examination has shown it to vary in composition. Sam-

ples submitted to Mr. W. E. Dixon, of Sydney, New South Wales, Mr.

J. Cosmo Newbury, of Melbourne, and to Mr. Maclvor were found to

contain a large percentage of solid paraffin, and to consist of a sub-

stance which, when heated, would neither melt nor burn, but simply

charred. Mr. Skey, chemist to the New Zealand Geological Survey,

examined the material and reported it to be a sort of dopplerite, or,

at least, a body allied in chemical composition to that mineral. Mr.

Maclvor found, however, that on charring it " the smell of burning

feathers" was perceptible, indicating the presence of a proportion of

nitrogen.
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B D RMAH.

The companies for working petroleum on the Aracan coast have failed,

and earth oil there is raised only' by native workers on a limited scale.

The upper Burmah oil field, near Yenaugyoung, is being prospected,

and the old oil wells are being worked under the same system as under

the Burmese rule. The oil is brought down to Rangoon to a refinery.

It yields a comparatively small portion of burning oil, and the industry

is not at present flourishing. At the end of the year the Khatun oil

field in Beloochistan was still being investigated, and it is hoped that

it may pay to burn this oil in locomotives on the Qaetta railway.

COLOMBIA.

Mr. Alexander J. Jones, consul at Barranquilla, Colombia, reports

under date of November, 1888, that an American mining engineer has

lately reported that petroleum exists in very considerable quantities in

Tubara, 12 miles from Barranquilla. This is all the information given

relative to the deposit.

J A P A X

.

In an article on petroleum and natural gas in Japan, published in

the American Manufacturer, Mr. Jinzoo Adachi gives a clear statement

relative to the occurrence of these products in that country, from which

we condense the following relative to petroleum. This should be noted

in connection with the article on natural gas in Japan.

It is said in Japanese history that, " In the seventh year of Teuji-

Tenno, the thirty-ninth Emperor (G68 A. D.), a province of Koshi (now

Echigo, Etchiu, etc.) presented to the Emperor a water (petroleum)

and an earth (coal) to be burned instead of wood and oil." This seems

to have been the first discovery of petroleum and coal in the empire.

The rocks of the oil region are undoubtedly of the Tertiary forma-

tion. In Yesso, Mr. Benjamin Smith Lyman, who began his researches

into the geology of Japan in 1870, named them the Toshibetsu group,

which is to distinguish them from the Horumui or coal-bearing group.

Lately, Dr. D. Brauns, professor of geology in the University of Tokio,

mentions that the Toshibetsu group is representative of the Upper Plio-

cene, and Horumui group, the Miocene. The oil-bearing rocks in Echigo

consist of soft greenish-gray shales and gray fine-grained sand rocks,

sometimes with small quartz pebbles. Mr. Lyman says:

"The oil-bearing formation seems to be of nearly, if not exactly, the

same age as that of Yesso, the Toshibetsu group, and resembles it not

only in the oil deposits and cold mineral springs, but in many of its de-

posits of fibrous lignite, as well as in some degree in lithological char-

acter and, apparently, in fossils. In Echigo, however, fibrous lignite is

sometimes closely associated with black shining coal. It seems there-
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fore highly probable that the formation may be, at least in part, some-

what older than the Toshibetsu group observed in Yesso, perhaps cov-

ering a portion of the yap between the 5Tesso Toshibetsu rocks and tin-

older Horumui, or coal-bearing group, and at any rate of Tertiary age."

The oil-bearing rocks appear generally to be in folds that have axes

running nearly northeast and southwest ; sometimes so sharply waving
as to form perfectly closed folds with the dip reversed on one side. The
reversed dip is in all cases towards the neighboring sea-shore, to the

northwest in Echigo and to the southeast in Tootoomi. But the struct-

ure is still further complicated by folding with nearly north and south

axes, which causes the strike of the northeasterly and southwesterly

set of axes to have a wave form, and shows them to have existed earlier

than the north and south one. The two sets of axes were also observed

by the writer in the Yesso coal surveys, and their relative ages appeared
there to be the same as here, though the surveys there did not happen
to make it quite so clear. The north and south direction already re-

marked in regard to the volcanic mountains of Kiushiu would seem
likely to be of the same late date as the later folding of the oil fields.

The name of the place, Kusodsu, in Echigo, where oil is found is the

name given in the country to rock oil, and means stinking water, and
the very fact that the word is by contraction so much changed from its

original form, Kusai-Midze, shows, of itself, considerable antiquity.

The present mode of drilling wells is very simpie, and not many more
men are needed than for boring with steam. The digging is all done
by two men, one of whom digs in the morning from 9 o'clock until noon,

and the other from noon until 3. The one who is not digging

works the large blowing machine or bellows that continually sends
fresh air to the bottom of the well. The blowing apparatus is nothing
but a wooden box about G feet long by 3 wide and 2 deep, with a board
of the same length and width turning on it upon a horizontal axis at

the middle of each long side of the box and with a vertical division be-

low the board between the two ends of the box. The workman stands

upon the board and walks from one end of it to the other alternately,

pressing down first one end and then the other. At his first step on each
end he gives a smart blow with his foot, so as to close with the jerk a
small valve (0.3 foot square) beneath each end of the board, a valve

that opens by its own weight when the end of the board rises. The air,

therefore, is driven first from one end of the box then from the other into

an air pipe, about 0.8 foot square, provided at the top of course with a
small valve for each end of the blowing box, and made of boards in

lengths of about G feet and placed in one corner of the well. The well

is besides timbered with larger pieces at the corners and light cross-

pieces, which serve also as a ladder for going up and down, though at

such a time in addition a rope is tied around the body under the arms,
and held by several men above the mouth of the well. The earth or

rock dug up is brought out of the well in rope nets by means of rope
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that passes over awheel 1 foot in diameter hung just under the roof of

the hut, about 10 feet above the mouth of the well, and is pulled up by

three men, one at each corner of one side of the well and the third in

a hole 2 or 3 feet deep and a foot and a half wide, dug alongside of the

well."

Mr. Kada reports that he found the prices at Coarto, in September,

1878, to be as follows :

Cost of digging a well in Japan.

One board, feet long, enough for one length of timbering $0. 13G
Four posts, each 4 feet long, for one length of timbering 0. 125
Twelve cross-pieces for one length of timbering 0. 168

Material for one length (4 feet) timbering 0.429

Onehnt 5.000
One pair bellows, 8 feet long 5.000
One length air pipe, 6 feet ., 0. 1GG
One wheel (two are needed for one well) '. 1.20
One large bucket 1. 25
One well bucket (four are needed for one well) 0. 74
Sixty feet straw rope (each well needs three as long as its depth) 0.13
One pick (two or three are needed for one well ; a largo one weighs 20 pounds,
a small one 15 pounds) (?)

One rake 0. 75

One rope not ( for raising earth ; three are needed for every 5 fathoms) 0. 15

One oil-paper foi skylight 0. 31

One digger's daily wages (without food) 0. 25
One common laborer's daily wages (without food) 0. 08
One shoo rice beer (one must be given daily to the workmen all together) about 0. 0G5

The following is the number of workmen needed in Japanese oil-well

digging, according to depth :

Japanese workmen needed to dig a petroleum well.

Depth.
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The oil fields in Japan do not seem to be very promising-, according

to the results of the geological survey under Mr. Lyman, who made the

examination very carefully from 1876 to 1879, and published reports

which contain full information of the oil regions. The American method

of oil drilling has been tried twice, but has failed. There are no wagon

roads on which to transfer such heavy machines as would be needed,

and no shops to repair them when they are broken. Most of the oil is

obtained from wells dug by cheap labor, which methods are in those re-

gions cheaper than the artesian wells.

Total product ofpetroleum in Japan from 1874 to 1884.

Years.

1874
1875
1876
1.S77

1878
1870

Quantity
"Kwan.'"

123, 156
193, 208
316, 212
404, 560
756, 812
992,621

Tears.

1880
1881
1882
1883
1884

Quantity
" Kwan."

1, 078, 954
708, 954
820, 589
860, 377

1, 139, 624

Product ofpetroleum in Japan in 1883.

Proyinces.

Echigo .

.

Tootoomi
TJgo
Shinano

.

Ishicari

.

Quantity
"Kwan."
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Distillates from Japanese petroleum.

Temperature and time.
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kindly to the Russian product as it did in 1887. The consumption of

Russian oil outside of Russia itself is declining, and American oil, which,

for a while seemed to be losing its prestige in some of the markets in

the world, is regaining it.

The product and exports of petroleum in the Baku oil fields for the

past five years is given below. This statement is largely an estimate,

as are all statements of production from Russia, no accurate figures of

the product of petroleum being kept. The amount of product is esti-

mated from the output of refined oil and illuminating distillate, of

which fairly correct statistics are obtainable, upon the basis of 3£ gal-

lons of crude to every gallon of these products. To this amount is

added the crude oil shipped.

Product and exports ofRussian oil from 1884 to 1888, inclusive, in poods of 130,067 pounds.

Years

1884
1885
1886
1887

1888

Production.

89, 000. 000
115,000,000
123,000,000
131,000,000
105, 000,000

Exports.

54, C85, 429
68, liO 1,310

72,819, 104
79,495,123
117,821,020

These amounts reduced to pounds would be as follows :

Product and export of Russian oil from 1884 to 1883, inclusive, in pounds.

Years. Production.

Pounds.
3, 209, 963, 000

4, 147. 705,000

1886 4, 436, 241, 000

1887
1888

1884.
1885.

4, 724, 777, 000

5,951,055,000

Export.

Pounds.
1,972,339,368
2, 474. 24:;, 448

2, 627, 4 48, 634
2,867, 155,7511

4, 249, 450, 728

Now, assuming that the weight of the oil is 6.75 pounds to a gallon and

that the barrel contains42 gallons, the production and export of oil in the

Baku oil fields, from 1884 to 1888, in barrels of 42 gallons would be as fol-

lows:

Product and export of Russian oil from 1884 to 1888, inclusive, in barrels.

Years.
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iii price. Tbe increased price brought a larger production aud the

excitement lias subsided. A recent stateuieut relative to tbe outlook

iu Baku says: " Intelligence has been received here from Baku to tbe

effect that a permanent decrease is showing itself in the production of

naphtha iu that region, and tbat there is probability of a very serious

crisis shortly coming. The naphtha basins of the Apsheron Peuinsula

and Bibicicat are no doubt still very productive, but the yield is no

longer to be relied on. Almost all the factories at Baku are goffering

for want of the raw product. The price has risen from 2 copecks to 5 or

C copecks per pood."



NATURAL GAS.
By Joseph D. Weeks.

In but one instance have the operations of the drill, in 1888, added

any important natural gas field to those known at the close of 1887.

The result of drilling' has been the defining of boundaries of gas fields

kuown before, and the opening up in old fields of new wells to increase

the supply, and in some instances of new gas horizons. In theWashing-

ton county, Pennsylvania, field, for example, almost all the gas produced

at the close of 1888 was from a lower sand than that furnishing the sup-

plies in the earlier history of the field. It is also true that in what may
be regarded as an extension of the Grapeville district a new gas horizon

has been f6und in the sand that produced no gas in tlie older part of

the field. The single exception noted above is the development of the

Meade county district in Kentucky, and the arrangements to pipe this

gas to Louisville. This field is fully described in connection with the

statement relative to Kentucky.

During the year 1888 there was a large increase in the production of

natural gas ; not so large, however, as in previous years. At the same
time it is to be noted there has been relatively a much larger consump-

tion, that is, a much greater proportion of the gas produced has been util-

ized and less permitted to go to waste than in previous years. Further-

more, the gas used has been employed more effectively, a larger propor-

tion of its heating power having been utilized.

The knowledge concerning the geological distribution of natural gas

in the United States is still the same as stated in Mineral Resources

for 1887. It is found from the Drift to the Potsdam, but it occurs

chiefly in the Trenton limestones of Ohio, and the Paleozoic strata of

the upper Coal Measures of Pennsylvania. The question of the geologi-

cal distribution of natural gas has already been treated of in previous

volumes of Mineral Resources, and will also be discussed to some ex-

tent in this report in connection with several gas fields. It is, there-

fore, not necessary to enter into a discussion of the subject here.

TOTAL CONSUMPTION OP NATURAL GAS IN TIIE UNITED STATES.

It is impossible to ascertain the total product or even the consump-
tion of natural gas in the United States. While a great many wells

have been accurately measured, these measurements only give the rate

of production for the moment when the observations were taken. The
481

3677 MiN 31
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rate changes not only from day to day, but from hour to hour and from

moment to moment. It is usually greater in the morning ; it varies with

the temperature and with the state of the barometer. It will thus ap-

pear that, while an estimate of the yearly production could be made for

the wells that have been measured, it is evident that even this would

be only a rough approximation, while for those wells that have not been

measured only the wildest guess could be made; and since the tendency

is to very much overestimate the production, such estimates would have

but very little value. Nor is it possible to arrive at the consumption of

gas in cubic feet. It might be possible to ascertain in a given locality,

for example, how many mills, how many furnaces, how many boilers,

how many grates were using natural gas, but the rate of consumption

in furnaces, boilers, and grates varies greatly. Pittsburgh measure-

ments show that while some furnaces use but 13,000 cubic feet of gas to

produce a ton of iron others use 35,000 cubic feet, and still others as

much as G5,000 cubic feet.

The best basis of calculation, therefore, is that which has been given

in previous volumes of Mineral Resources of the United States, viz:

the coal displaced by gas. Where coal is not used in a locality, or

where it furnishes only a portion of the fuel, the value of wood or other

fuel used is regarded as the value of coal displaced, and an estimate of

the tonnage of coal that would be displaced is made, based on the sell-

ing price of coal in that locality.

The total displacement of coal by natural gas in 1888 and its value

are as follows

:

Amount ofcoal displaced by natural gas in 1883, and its value.

Locality.

Pennsylvania:
Allegheny county
Remainder of Pittsburgh district. —
Western Pennsylvania, outside of Pittsburgh district

Total Pennsylvania
New York
Ohio
West Virginia
Indiana
Elsewhere -

Total

Coal dis-

placed.

Short tons.

7, :i(>2, 700
2, 447, 330

2, 693, 800

12, 443, 830

125, 000
750, 000
60, 000

660, 000

25, 000

14, 063, 830

Value.

$10, 223, 780
3, 670, 995
5, 387, 600

19,282,375
332, 500

1, 500, 000
120, 000

1, 320, 000

75, 000

22, 629, 875
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Similar statements for 1885 to 1888 are as follows :

Amount and value of coal displaced oij natural gas from 1885 to 1888, inclusive.

Localities.

Pennsylvania

:

Allegheny county
Reuiainil<'-r of Pittsburgh district

Western Pennsylvania, outside
of Pittsburgh district

New York
Ohio
West Virginia
Indiana
Illinois

Kansas
Michigan ..

Elsewhere

Total.

1883.

(*(.nl dis-

placed.

Short tons.

2,000,000
500, 000

500, ooo

50, 000
50, 000

20, (100

000

5, 000

3, 131, 600

Value.

, 500, 000
750, 000

, 250, 000
196, ooo

100,000
40,000

1, 200

20, 000

4, 857, 200

1886.

Coal dis-

placed.

ort tuns.

ooo, ooo

000, 000

000,000
00. 000

200,000
30, 000

150, ooo

2, 000

2, 000

4, 000

5, 000

6, 453, 000

Value.

$5, 000, 000

1,500,000

2, 500, 000

210, 000
400, ooo

80, ooo

300, 000
4, 000
ti, 000

12,000
20, 000

10,012,000

Localities.

Pennsylvania:
Allegheny county
Remainder ofPittsburgh district

Western Pennsylvania, outside
of Pittsburgh district

Total Pennsylvania
New York
Ohio
West Virginia
Indiana
Elsewhere

Total

1887.

Coal dis-

placed.

Short tons.

5, 477, 000
1, 010, 500

1, 795, 500

8, 883, 000
111,000
500, 000
60, 000

300, 000
5,000

9, 859, 000

Value.

$6, 846, 250

2, 415, 750

4, 487, 500

13, 749, 500
333, 000

1,000, 000

120, 000

600, 000

15, 000

15.817,500

1888.

Coal dis-

placed.

Short tons.

7, 302, 700

2, 447, 330

2, 693, 800

12, 443, 830
125,000
750, 000

60, 000
660, 000

25, 000

14, 063, 830

Value.

$10, 223, 780
3. 670, 995

5, 387, 600

19, 282, 375
332, 500

1, 500, 000
120, ooo

1, 320, 000

75, 000

22, 629, 875

From the above tables it will appear that the total consumption of

natural gas in the United States in 1888, measured in coal displace-

ments, was 14,063,830 tons, as compared with 9,859,000 tons in 1887,

the amount of gas used in 1888 being equivalent to a displacement of

4,204,830 tons, or 42£ per cent, more than in 1887.

An unusual amount of labor has been expended in endeavoring to se-

cure accurate returns as to the amount of coal displaced by natural

gas, especially in Ohio and Indiana. Two difficulties have been en-

countered in securing accurate statements. The first grows out of the

tendency to unduly magnify the amount of the product of gas, and
consequently the amount consumed in various industrial establish-

ments and in domestic and other private uses. The second difficulty

has been the lack of exact information. In a given establishment, for

example, it must be known how much coal was used prior to the in-

troduction of natural gas in order to secure a given result. The use

of gas, which in many cases has led to an increase in the extent and
consequent capacity of the plant, has also in a large number of in-
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stances led to somewhat of an increase by reason of the greater

facilities for manufacture. It is also true that at many establish-

ments economy would be practiced when coal was used and paid for by
the ton that is not necessary when natural gas is used, the methods of

payment not requiring these economies. As the result, however, of in-

vestigation at individual works and the checking of these returns by

the estimated figures of those who are acquainted, in the first place,

with the probable production of gas, and in the second place with the

consumption of coal in rolling mills, glass works, and other industrial

establishments, the figures given, as the coal equivalent of the con-

sumption of natural gas, are believed to be correct. Some of the state-

ments secured in connection with this attempt to arrive at the actual

consumption of gas, and equivalent coal displacement, have been of

great interest and will well repay publication. Mr. J. W. Eighter, su-

perintendent of the City Gas Works of Findlay, Ohio, writing of the

actual consumption of gas in that city, makes the following statement:

Consumption of natural (/as in Findlay, Ohio, per year.

For domestic use
In glass works
In iron works
In machinery establishments
In clay and lime works
Miscellaneous uses

Total

Cubic feet.

2, 820, 000, 000
2, 970, 000, 000

2, 970, 000, 000
390, 000, 000
720, 000, 000
365, 000, 000

10, 235, 000, 000

Mr. Eighter says : " It would be safe to divide this amount by 28,000,

the amount of gas which, in my judgment, it takes to equal a ton of

coal, which would equal 365,555 tons of coal per year." While there is

no doubt that Mr. Eighter is approximately correct in taking 28,000

feet of gas in heating value as equivalent to a ton of coal, it is probable

that, were coal to be used to perform the same work that is done by

the amount of gas above named, the economies in the use of the coal

would be so great that it would very materially reduce the coal used

below the 365,555 tons, of which this gas is the equivalent.

Eelative to the amount of coal displaced by natural gas in Lima, Mr.

George P. Waldorf, general manager of the Lima Eock Gas Company,

gives the following statement:

Coal displaced by natural gas in Lima, Ohio.

For domestic use
In iron works (foundries)
In machinery establishments
Steam production
Miscellaneous uses

Total

Tons.

54, 000
10, 000
2, 000

25, 000
1,500

92, 500
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Eelative to the consumption in Toledo, Mr. John A. Lambing, gen-

eral superintendent of the Toledo Natural Gas Company, speaking of

the gas furnished by the two natural gas companies of Toledo, and also

the gas furnished in Perrysburgh and Maumee, states that at the close

of the year they had about 8,700 house contracts, and the balance of the

trade was based on the coal consumed before the gas was used, making

a fair allowance for misrepresentations where the coal bills and power

developed were out of proportion. His statements as to the displace-

ment of coal by gas are as follows :

Use of natural gas in Toledo, Ohio.

For domestic uses
In glass works
In iron works
In machinery establishments
In clay and lime works
Steam production ,

Miscellaneous uses

Total

Tons.

156



486 MINERAL RESOURCES.

displaced includes that which will be displaced in works not yet in oper-

ation, and as the consumption of gas at the close of the year was greater

than at the beginning, it is believed that the consumption of gas in this

neighborhood in 1888 would not exceed a coal displacement of more
than 100,000 tons. Another gentleman, well posted in relation to natural

gas in Indiana, writes that his estimate of the total production of the

Indiana wells is between 600,000,000 and 700,000,000 cubic feet per day.

Of this he estimates that about 200,000,000 cubic feet are used. It is evi-

dent, however, that if this amount is consumed it is used very wastefully,

as this would be equivalent to a consumption of about 6,G00 tons of coal

a day or 2,309,000 tons a year, which is very much in excess of the

amount of coal that would be required to do the same work that is now
being done by the gas.

EXHAUSTION OF DISTRICTS.

While it is true that individual wells and even certain so-called

districts may cease to supply gas, there is as yet no indication of the

exhaustion in the very near future of the gas in any of the well-defined

and importau t gas districts. It is true that the gas in certain " districts "

has been exhausted, and that the wells in these districts have either

ceased to produce gas or produce it in such small quantities as to make
the district of little importance commercially. The Homewood district

in Pittsburgh, where the Westiughouse well was drilled, the well whose

drilling practically marks the beginning of the natural gas era at Pitts-

burgh, is an example of an exhausted district. The drilling of other

wells in the immediate vicinity of the Westiughouse proves that the

" district" was a limited one, that the reservoir of gas struck was a

pocket of small extent and was soon exhausted, and that it had no con-

nection with the source of supply that feeds the Murraysville and Grape-

ville and Washington wells. A careful collation of the facts relative

to the exhaustion of wells and districts seem to show

:

1. That the word "district" is used in a very loose way. It may in-

clude a single well sunk to a small pocket of gas or the wells that tap

stores like those of Murraysville, Pennsylvania, Lima, Ohio, or Muncie,

Indiana.

2. That no district where ten or more deep wells have been sunk, all

or most of which have produced gas in some considerable quantities

for a length of time, has yet been exhausted.

3. That when individual wells have been exhausted in such districts,

these wells have usually been on the rim of the district and have been

drowned out by the rising of water in them.

4. That the failure to find gas at one place in a section of country or

the rapid exhaustion of a pocket does not prove, if any other indica-

tions point to the existence of gas in quantities, that it may not be

found by drilling at other points.

This last point is a most important one. The conditions under which
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gas is stored are such that it is not always possible to judge from sur-

face indications whether there is, even in localities in which there is a

probability of finding gas, such a structure as to allow of gas storage in

quantities. There may be no surface indications of an anticlinal, which

may exist and give a rock structure sufficient to hold an immense

supply of gas. In a gas section wells may be drilled at points some

distance apart and no gas be found, or, if found, it may be in small

quantities and soon exhausted, and yet at a point between these two a

large and persistent supply may be tapped. From these considerations

it will appear that it is not always possible to decide when a territory

has been exhausted until the section has been thoroughly drilled over.

Eelative to exhaustion Mr. I. 0. White is reported as saying that there

is no indication of a failure of the gas supply. Indeed he believes that

more gas will be produced in the next few years than ever before. He
says there is an immense stretch of territory that has hardly been

touched as yet, and even after all the gas from the present strata of

rock has been exhausted the wells can be drilled deeper and another

abundant supply obtained.

WASTAGE OF GAS.

As the use of natural gas in the older districts has increased, the pro-

portion of gas used to the amount actually necessary to perform a given

amount of work, or the " wastage" of gas, has assumed an importance

that it did not possess when the field was a new one and when the sup-

ply was far in excess of the demands upon it. The Philadelphia Company
of Pittsburgh, near the close of the year, when the demand for gas is

much increased, sends out annually a circular to manufacturers request-

ing them to prevent so far as possible the waste of fuel at their works.

The request, the circular suggests, can best be carried out by the man-

agers of the various plants instructing watchmen, furnacemen, and
other employes to shut off the gas from all furnaces or other parts of

the mills wlien the latter are not running. This request has been cited

as proof that the supply of gas was giving out, but it can not bear this

interpretation, as it has been sent out every year since the use of gas in

Pittsburgh became at all general. It is simply precautionary and de-

signed to urge more economical use of gas. At the same time it is evi-

dent that gas producers in the older districts can not long permit the

wasteful use of gas that is going on. For over a year past the Philadel-

phia Company officials have been measuring the consumption of gas,

making tests on improved furnace appliances, and otherwise investi-

gating the fuel waste in the various mills. The investigations show
what a large proportion of the natural gas is wasted. As an illustra-

tion we append the following figures given by the Philadelphia Com-
pany, showing by exact measurement the amount of gas required and
the amount used to make a ton of iron in a puddling furnace of the or-

dinary style

:
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Gas required compared tvith amount actually used in making one ton of wrought iron.
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PENNSYLVANIA.

Eelative to the distribution and geological conditions under which

natural gas is found in Pennsylvania little can be added to the state-

ments made in the last volume of Mineral Resources, pages 467-474.

Most of the work in this State, in 1888, has resulted simply in defining

the boundaries of old fields and discovering new horizons in them.

While gas has been discovered in some few places, not reported in the

volume of 1887, these localities are, in effect, extensions of old districts.

The most important facts ascertained in connection with the Pennsyl-

vania field are those bearing on the exhaustion of districts, the reduced

pressure of gas, in some cases, in several of the districts, and the in-

creased gas pressure in others as the result of tapping new gas hori-

zons. In the Murraysville district, for example, the pressure in some
parts of the district has been reduced to 100 pounds, while in others it

is 200 and 300. In Washington, on the other hand, the pressure has

risen as the result of drilling in new horizons.

NEW YORK.

The reports of the discovery of gas in sections of New York outside

of the well known and well defined gas districts have been frequent dur-

ing the year, but in no instance, so far as has been ascertained, have

producing districts of any value been added to those already described

in previous volumes of Mineral Resources. In the volume of Mineral

Resources for 1887, pages 474-479, inclusive, quite full descriptions are

given of the geology and the production of the several districts.

OHIO.

In a review in the American Manufacturer of the developments in

connection with natural gas in Ohio in 1888, Prof. Edward Orton states

that no important discoveries have been made in Ohio during 1888 in

the sources or in the fields of natural gas. The productive horizons, as

shown at the close of 1887, have been reinforced by a single anomalous

and (up to the beginning of the year) unimportant element. A few

small additions to gas territory are also to be reported, but none of

them at present possess more than local interest. It must not, how-

ever, be inferred that the search for the new fuel has been abandoned

or even greatly relaxed in the State. A good deal of miscellaneous

drilling has been going forward in certain sections, while in others pro-

per guidance for the work of exploration has been sought from various

forms of the divining rod, old and new; but, as already stated, the total

outcome for the year makes no conspicuous addition to the resources

which could be enumerated at its beginning.

Turning to the work of application and use, however, the record is

altogether different. In this respect the past year has been a very im-

portant one. The people of the favored regions of the State have come
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into general possession of natural gas as fuel, and the establishment and
extension of manufactures based on a cheap and abundant supply has
gone forward apace at many centers. The pipe lines that were reported

one year ago have been in full and successful operation during the in-

terval, and several important additions have been made to this way of

extending the wonderful advantages of the new fuel.

The productive horizons remain as named in the last volume of Min-

eral Resources. They are described at length in that volume, pages

479 to 482, and therefore the description need not be reproduced

here. The Trenton limestone is still the most important single source

of petroleum and gas in the geological scale of the continent. The
character of the oil is iuferior, and its use is restricted mainly to fuel.

As to the gas from this source, however, there is no question as to its

value.

In composition, it reaches the highest standard of excellence, as is

apparent from the following table of analyses made for the United

States Geological Survey by Prof. 0. C. Howard, of Columbus:

Composition of natural gas from the Trenton limestone, Ohio.

Hydrogen
Marsh gas
Oletiant gas
Carbonic oxide
Carbonic acid
Oxygen
Nitrogen
Sulpbureted hydrogen

Totals

Findlay.
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review which is here begun. It was in this town that the surprising

discovery was made in November, 1884, that the Trenton limestone

underlying the flat country of northwestern Ohio was, in certain places

at least, charged with high pressure gas. It was here in January, 1880,

that a well was brought in large enough to accredit the new gas rook

as a first-class source of production, one which could safely endure

comparison with the most prolific horizons of the new fuel in Pennsyl-

vania or elsewhere. It was here in June of the same year that the

successful application of Trenton limestone gas to the welding of steel

demonstrated its adaptation to metallurgical work, and as the greater

carries the less, to all other manufacturing purposes. Here, also, the

speculative excitement of the new field reached its highest point in the

early part of 1887, and here, finally, a far larger and more important

growth has taken place in manufactures, wealth, and population than

in any other of the towns that fortune has favored with Trenton lime-

stone gas.

"The progress of Findlay during 1888 has been important and sub-

stantial. Glass manufacture naturally has taken the lead of all other

industries. There are at present ten firms established in the town that

are manufacturing glass, and two more are building works at the pres-

ent time. Four of these establishments are making window glass, using

an aggregate of forty-four pots. Five firms, with a united capacity of

one hundred and one pots, are making flint glassware of fine quality.

In addition to these there are bottle works with a capacity of ten pots.

"Two rolling mills, two chain works, a wire-nail factory, several ma-

chine shops, an edge-tool factory, and aluminum works, are among the

chief consumers of gas on the metallurgical side, and their total de-

mands are very large. A score or more of other enterprises, large and
small, would need to be named to fill out the catalogue of the gains of

Findlay in the last two years. The population of the town has increased

from 0,000 to 30,000 since January, 1886.

" The city owns a dozen gas wells and the distributing plant con-

nected therewith, and supplies fuel to citizens at the rate of 50 cents

per month, per stove. It also maintains a high-pressure line for the sup-

ply of the factories that have been established here. A part of the

latter, however, are dependent on wells of their own. The gas of the

high pressure line is practically free to the factories that use it. Of
the wells owned by the city, one. the famous Karg well, has been the

main reliance for the last two years. Its original volume was 12,000,000

cubic feet per day. Several new wells have been drilled by the city

since it undertook this large supply, but it has so happened that

none of them have made important additions to the previous stock.

The city supply has, up to a recent date, been abundant enough to fill

all the new lines, both high pressure and low pressure, as fast as they

were laid, and no misgivings as to its permanence or adequacy seem to

have been entertained by the people at large. That this popular con-
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fidence in a perennial supply was ill-founded was from the first recog-

nized by all persons who had any right to an opinion on the subject,

but the check came sooner and in more peremptory fashion than was
generally expected. Findlay suffered a notable shortage in its city

supply. The fires burned low in many parts of the town, and shops

and factories were cut short to a considerable extent. The failure did

not result from a lack of gas in Findlay, but from the overtaxing and
natural shrinkage of the wells in the city circuit.

" No experience could, however, be more timely or salutary to Findlay

than that which is here recorded. While all discerning persons recog-

nized from the first that they were dealing with stored power, a shock

like the one mentioned was required to convince the people at large

that such was the case. So long as the so-called theories of perpetually

renewed supplies were rife, neither the proper economy in use nor the

proper provision for the future could be effectually urged. The present

object-lesson was, however, successful, and now none will object to hold-

ing all consumers to a careful use of fuel uor to the securing by the city

of as much additional gas territory as possible.

"The largest gas well of the Findlay field is situated about one mile

north of the court-house. But little gas was found in the Trenton lime-

stone at the usual levels, and consequent^ the rock was penetrated to a

depth of 60 feet, but still without large returns. The well was heavily

shot, however, and responded with an amazing flow. Mr. J. W. Eighter,

superintendent of the city line, reported 38 to 40 pounds open pressure

in the casing. A pressure of 40 pounds in the casing stands for 31,000,000

cubic feet per day. This initial flow was not long kept up, the later

production of the well being reduced to 18,000,000 to 20,000,000 feet

per day. This well was offered to the city trustees by the company that

drilled it, but as the parties could not agree upon terms, the city drilled

for itself on an adjacent lot, and at a distance of 70 feet from the great

well.

" Data are coming in by which the life of the large wells of this field,

when flowing practically unrestrained, can be determined. None of

them thus far have flowed three years without giving unmistakable

signs of nearing their limits. In some cases oil invades them, and in

others salt water, before the end of the period named. The smaller

wells appear in some instances to have a longer lease of life than the

great wells. In some of the town wells the original rock pressure has

been reduced by about three-eighths, but in others it is claimed that it

is fully maintained, the only difference being in the time required for

gathering. How large an area a vigorous well exhausts we have not

yet been able to learn ; but drilling is now going forward that will give

valuable information upon this point. It will undoubtedly be found

thatthe central portions of the city have been already, at least partially,

drained of their original supply. The city has a great task before it to

maintain in full vigor the splendid industries that it has invited. It has
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pledged itself to supply without charge many million feet of gas each

day, and to keep good this promise great energy and sagacity will be

required. The manufactures now established there, if fully sustained,

will insure great prosperity to the town,

" Bowliug Green is next to Findlay in the discovery and utilization

of Trenton limestone gas. It has made substantial progress in all

directions during 1888. Five glass factories are already in successful

operation here. Lime burning by gas has been carried on also on a

large scale. The corporation gives gas free to manufacturers, as in the

other towns of the new field. Its wells are small compared with those

to the south of it ; but thus far the supply has been fairly well main-

tained. As to length of life, the wells appear to agree in the main with

those of Findlay, judging from the few available facts. Well No. 6

was completed in April, 1886. It brought a much-needed addition to

the pipe line of the town. For a considerable period it furnished the

main supply of gas for the town proper and met all demands; but it has

been overrun with salt water, and consequently withdrawn from the

lines. Its duration as an effective source of supply is thus seen to be

about two and half years. It has been flowing practically free during

the entire period. The largest wells of the company do not exceed

1.000,000 feet of gas per day. It is obvious that the corporation will

be kept constantly drilling new wells in new territory to maintain the

free supply to the factories which it has guaranteed. Economy in use

is being insisted upon throughout the entire gas service of the town,

and the introduction of meters is spoken of as a possible necessity.

" Fostoria derives its gas from two sources. The domestic supply is

derived from the pipe lines of the Northwestern Ohio Gas Company,
the representative of the Standard Oil Company, while the corporation

has laid a pipe line around the town and drilled wells of its own in the

field a few miles to the westward. It supplies gas at a nominal charge

to all manufacturers who locate here, using public funds for drilling

and piping through various devices which the practical unanimity of

the citizens at present allows. Five glass works, with a total capacity

of eighty pots, are already established here. The corporation furnishes

fuel for $25 per pot for a year. Constant expenditure will be required

to maintain this free supply.

"No better place can be found to describe the work of the Standard

Oil Company in the new gas field than the present. It is established here

under three distinct companies, each of which admits more or less local

representation. The companies are as follows : the Northwestern Ohio

Natural Gas Company, the Toledo Natural Gas Company, and the Tiffin

Natural Gas Company. These companies have jointly secured control

of 70,000 acres of the most promising gas land of Wood and Hancock
counties. They own all the great wells of the new field, the two largest

wells of Findlay only excepted, and large areas of their territory lie in

solid blocks. They use scrupulous care in avoiding all waste of gas at
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the wells. They aim to drill 120 faster than the necessities of their lines

require, though an ample surplus is always available. Their wells are

never allowed to flow free, but are locked back with 100 to 150 pounds
pressure, thus insuring the proper protection of the gas rock from oil

and salt water. Their pipe lines are constructed in the most thorough

and approved way, and their entire service leaves nothing to be desired

by the towns they reach unless it be lower prices. In a word, they

are managing their large interests here with their usual far-seeing

sagacity. The Northwestern Company reaches Toledo, Fostoria, and

Fremont, together with a few minor towns along the lines. The Toledo

Company makes the city from which it takes its name its objective point.

The Tiffin line in like manner supplies this thriving town with its do-

mestic fuel.

"Tiffin lies beyond the proper boundaries of the Findlay and Wood
county gas field, but a low and narrow ridge of the deep-lying Trenton

limestone here is found to contain the porous dolomite, which admits

the formation a reservoir of gas and oil wherever proper relief is secured

for it. The Treuton limestone is found at a depth of 1,700 feet in this

vicinity, and a consequent high rock pressure accompanies the gas that

it contains. The relief of the rock is, however, so small that oil or salt

water overruns every well in the course of a few weeks or months after

it is drilled, and although an initial production of a million or more

cubic feet can be obtained in the best wells it has been at last decided

by a costly experience that the result does not justify the expense.

"Tiffin has displayed great ingenuity aud originality in securing

public funds for manufacturing plants and geological explorations.

The corporation is now engaged in buying and leasing land in Wood
county, in drilling wells there, aud piping gas in from them for a free

manufacturing supply, and its last ventures in drilling are said to be

very successful. This use of public funds for these purposes goes on,

as stated in another connection, because and as long as the community

is practically unanimous in regard to it. No citizen cares to render

himself conspicuous and unpopular by opposing the steps that are

counted necessary to ' build up the town.' About $200,000 has been

thus far expended in these ways. There have already been brought in

under this policy three glass works, one nail works, and one pulp or

straw paper works. One of the glass works received from'tbe council

$50,000 as an inducement to locate here, in addition to the pledge of

free fuel. The domestic fuel of the town is furnished by the Tiffin

Natural Gas Company, already referred to. The town is gaining

rapidly in population and wealth.

" North Baltimore, which is located in the Wood county gas field, has

not only secured a supply of gas for household use, but has pluckily

joined the ranks of the dispensers of free fuel to manufacturers. Two
glass factories have been put into operation here under its invitations,

and the village is growing apace to match the new surroundings. Con-
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siderable prominence is given to it by its contiguity to the best part of

the Wood county oil field.

" Oak Harbor still maintains its modest gas supply. In the same

list Lindsey and Gibsonburgh must be counted. Upper Sandusky has

after persistent search been rewarded with a well of fair volume and

promise, the initial flow of which was 1,500,000 cubic feet. Further

drilling is going forward, and steps are being taken to convey the gas

to the town, 3 miles away.

" Perrysburgh and South Toledo have also been added to the gas-

using towns, but their home production has proven weak and treacher-

ous. Several small wells have been brought in by each to'wn, but they

seem to show but little persistency or promise.

" Carey has figured heretofore among the favored towns that have

obtained a home supply of gas for fuel, but it has always been recog-

nized as situated on the edge of the field. One source after another

lias failed it, and it is now, after large outlay of public and private

funds, left without the advantages that its neighbors enjoy. It may,

however, obtain a supply from the adjoining Hancock county field,

toward which it is now working.

"A small gas field has been developed in the extreme northwestern

coiner of the State ; but it is quite likely that it would have been better

for the people if they had never discovered it. As the outcome of an

expenditure of more than $25,000 one weak well has been struck, which,

after running to waste for a long while, was finally piped into the town.

One hundred stoves were attached to it, but this number was found too

great by half, and the supply, such as it is, is maintained only by a con-

stant struggle with the salt water of the well. The supply of Edgerton

is said to be somewhat more favorable, but it comes under the same
general conditions.

"The Mercer-Auglaize gas field vies in acreage with the Wood county

field. Its wells are of smaller volume than those already reported upon.

They range in production from 1,000,000 to 5,000,000 feet per day.

Their rock pressure is also lower, since the gas rock is less deeply buried

here. They are rendering, however, excellent service to the western

counties. Lima, Saint Mary's, Oelina, Wapakoneta, Sidney, Piqua, Troy,

and several smaller towns already receive a very satisfactory supply of

Lousehold fuel from this source. It is claimed that Dayton will soon

be reached by the line. As to the recent behavior of the wells no op-

portunity has been had to learn the facts. It is scarcely to be expected

that they will show any greater vitality than those of the fields already

described. It is fortunate for this territory that it is held in the main
in quite large blocks and by strong and sagacious companies, who un-

derstood the necessity of economy in the management of the gas from

the beginning.

" All of the above places derive their gas from the Trenton limestone.

The other gas rock added by the drill in Ohio to the gas strata of the
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county is the Clinton limestone. This was first proved to be an oil rock,

but only on a small and unimportant scale, in Southwestern Ohio, where
it rises in outcrop. Valuable accumulations of oil and gas were first

found in it as it occurs in Sandusky and Wood counties of northern

Ohio. At Fremont, in 1885 and 1886, it yielded small volumes of gas

from a depth of 500 feet below the surface, and these were at once turned

to good account for fuel, but great expectations were not justified by any
facts in this occurrence. It was not until two years later that Lancas-

ter stumbled upon a considerable volumeof high-pressure gas at a depth
of 2,000 feet below the surface in a rock that could be identified with

absolute certainty as the Clinton limestone. It is thus Lancaster, rather

than Fremont, that gives character to the new production. Seven wells

have been drilled here up to this date, and all of them produce gas in

notable quantity, the initial daily yield of each ranging from 1,000,000

feet downwards. The rock pressure of 'the gas is the highest yet re-

ported in the State, viz: 690 pounds to the inch. Unfortuuately the

relief of the reservoir rock is very slight and the salt water is found to

lie in perilous proximity to the gas. Drilling is very expensive on ac-

count of the presence of salt water at various horizons, and particularly

not far above the gas rock, casing of extra strength being thus required

for almost the entire depth of the well.

"The Pioneer Company, that discovered the gas and drilled the first

three wells, gave way to another company, prepared to utilize the gas;

but legislation was secured early in 1888 by which the town was em-

powered to spend $50,000 in the purchase and completion of the plant.

This amount has been expended and the result is five gas wells, a fair

distributing service and an entirely inadequate supply of gas. A total

of about seven hundred stoves is attached to the lines, but the number
is much greater than the wells can adequately sustain. But two gas

fires are allowed to a single residence. The principal trouble comes,

however, from the fact that one person has as much right to gas fur-

nished by a public tax as another, and there is far from being enough
for all. The public appropriation is already exhausted, and all future

drilling must be done by private parties on some arrangement to be

completed with the city. The outlook is not a flattering one, and it

now looks as if it were an unkind fortune that lured Lancaster to drill

for Clinton limestone gas. There are, however, some avoidable mis-

takes in the policy that has been pursued here.

"At two other points in this general region—viz., Newark and Hadley
Junction, lying on a northeast line from Lancaster, a direction so dear

to the well-driller's heart—gas in good volume has been found in the

Clinton limestone. At Newark the search for gas has been very per-

sistent, the need of it in a glass factory located here being a chief in-

centive. Five deep and expensive wells have been already drilled. Four
are practically failures. From one, gas enough is derived to make three

melts in the glass works per week. Two other wells are now being
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drilled in this field. At Hartley Junction two wells have been already

drilled by Columbus capital, with reference to supplying this city with

the new fuel. Other wells are located, and a large amount of territory

is leased along the belt already pointed out. Newspapers are author-

ity for the statement that the second well shows a daily volume of

1,700,000 cubic feet. This is considerably in advance of any production

thus far obtained at Lancaster. It is to be hoped that the conditions

of production will also be found more favorable here, giving promise of

longer life to the wells.

" It is probable that a very low northeast axis traverses the district

last named. Hints of it were found several years ago in cross-sections

that traversed central Ohio, but no consideration was given to the fact

at the time.

" The next horizon to be reached in this review is the Ohio shales.

There is nothing new to be reported from this wide-spread source of

shallow wells and low-pressure gas.

"Cambridge, after a long and costly search in a field which gave

better promise geologically than any other in central Ohio, has at last

struck gas in quantity sufficient to warrant piping to the town in the

judgment of two companies who have drilled on opposite sides of Cam-
bridge. The Cambridge Light and Fuel Company is a home company
that falls heir to a large amount of outlay that has been made in and
around Cambridge within the last six or eight years. The company
has several light wells to the east and southeast of town. It has laid

about 20,000 feet of pipe, 4-iuch in the field and G-inch in the town.

It has taken on five hundred stoves, but is far from being able to supply

them adequately. It has piped quite thoroughly the central portions

of the corporation, and now needs nothing but gas to justify its name
and existence. A new well gives promise of helping out the supply

considerably. The company started out with a rate for gas that was
found to be vague and unsatisfactory. The price was to be three-

quarters of the price of the coal which it displaced. Fixed rates are

being substituted, the present schedule being as follows : Stoves, $12
per annum

;
grates, $8 for first, $6 for each ' succeeding.

" The Southeastern Natural Gas Company represents a considerable

preliminary expenditure in testing the field. It has planted money in

large amount in Guernsey and Muskingum counties, its main object hav-

ing been to find gas for Zanesville. Finally at a well-selected point, about
8 miles northeast of Cambridge, favorable conditions were discovered in

drilling and wells, the daily volume of which is reported to reach into

the millions of cubic feet, were brought in. Eastern capital was inter-

ested in the utilization of the gas, and more than $100,000 has been speut

in a pipe line from the wells to Cambridge and in the subsequent pip-

ing of the town. The streets and alleys are all occupied by the double
lines of the two companies. Gas was brought in by the Southeastern

Company, and as far as learned the supply has been adequate up to the

3077 to—33
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present time, barring sundry interruptions from breaks in the line.

There are more than 1,800 stoves supplied by the company. The pres-

ent schedule of prices is as follows : Stoves, $16 per annum
;
grates, $12

for first, $8 for each succeeding. No effort is made to supply the few

factories of the town as yet, and no new factories are coming in thus

far.

" The Cambridge gas rock is the Berea grit, which is the same thing

as the Macksburgh deep sand. It lies here about 900 to 1,000 feet below

the valley levels. The rock pressureof the bestwells reaches 500 pounds

per inch. The gas rock has good thickness, but its quality is often un-

satisfactory. The greatest deficiency, as a rule, however, is in its want

of adequate relief.

" If the Southeastern Company's wells prove fairly steady and relia-

ble, they have the best of markets before them, for Zanesville will come

next after Cambridge is supplied. The best that can be hoped for

Zanesville in this connection is household fuel. The Berea grit of this

part of the State is not at all likely to yield gas enough to warrant its

introduction into iron working or clay burning, or, in fact, into manu-

factures of any sort in the large way. This is the only considerable

addition to the gas supply of eastern Ohio during 1888.

" This review must not close without mentioning the new gas hori-

zon to which reference has heretofore been made. The city of Cleve-

land is the site of the discovery. A sharp saudstone was struck in the

deep well of the Cleveland Boiling Mill Company at a depth of about

1,700 feet, which proved to be a salt-water horizon. The fact of its oc-

currence was duly noted in the record of that famous well, but no war-

rant was deduced from its character for expecting gas to be somewhere

found in it. Such a deduction might well have been made, as the sequel

shows. The sandstone is intercolated in the great Devonian Upper

Silurian limestone series. It is certainly not the Oriskany sandstone,

but comes in about the place of the Sylvania sandstone, which has else-

where been shown to be a member of the Lower Helderberg series.

" The search for gas for Cleveland was kept up even after the rolling-

mill well was abandoned at a depth of more than 3,100 feet. The Axe-

worthy well was drilled deep, but without result. Finally a well was

located on the Jewett farm, 3 miles from the city, and in this, at adepth

of about 1,800 feet, a fairly vigorous flow of gas was struck in the sand-

stone which has been already named. The volume has been estimated to

be 200,000 to 300,000 cubic feet per day, but no measurements have been

given. Considerable interest was aroused by this discovery, and a

number of wells were located forthwith in contiguous territory. Several

of them have been completed, but they do not show the sandstone to be

gas bearing. On the other hand, it agrees with the stratum in the first

well in holding salt water.

" While the possibility of a reservoir of some value in this deep sand-

stone may be conceded, there does not seem to be any promise of pub«

lie service in it from the facts that have thus far come to light.
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" Iii conclusion, the present situation of the State with reference to

natural gas, which has been briefly reviewed, may be summed up as

follows

:

" (1 ) All the large and vigorous supplies are furnished by the Trenton

limestone.

" (2) The supplies are practically confined to four counties, viz,

Hancock, Wood, Auglaize, and Mercer.

" (3) They are connected with accumulations of oil and salt water, one

or both, and the salt water, which is under artesian pressure in turn

follows, and compresses the gas originating the force with which the

latter issues from the rock when reached by the drill.

"(4) As an ojbvious result of this state of things, all large accumula-

tions of gas are short-lived. If they are to be utilized at all, they should

be handled and with great care from the first.

"(5) The facts now in hand point to a period of somewhat less than

three years as the life of a Trenton limestone well which is allowed to

flow freely either into the air or into pipe lines. Small wells may main-

tain a longer flow, especially if left ' natural.'

" (6) These wells gain greatly in vitality when kept locked under a

pressure of 100 to 200 pounds.
" (7) In all of the really remunerative territory the level of the Tren-

ton limestone is not more than 500 feet below tidewater, audit is a mis-

fortune to a town rather than an advantage to find one of the small

arches that come in at lower levels. None of these lower arches have

returned the money spent in developing them, except in the single case

of Oak Harbor.
" (8) The Clinton limestone has not yet proved itself valuable as a

gas rock. Its character remains to be established.

" (9) The Berea grit has in it unexhausted possibilities of service as a

gas rock, despite the long list of failures chargeable to it. Good gas

fields are still in order in Berea grit territory."

INDIANA.

The subject of natural gas in Indiana has been exhaustively treated

in a paper prepared for the United States Geological Survey by Dr. W.
J. Phinney, and is to be published uuder the title of " The Indiana

Natural Gas Field."

In a communication to the American Manufacturer Dr. Phinney sum-

marizes the developments up to the close of 1888, from which is extracted

the following:

In Dr. Phinney's previous papers on natural gas in Indiana, au epitome

of which was published in Mineral Resources for 1887, he set forth

certain facts as to the structure of the field that have been questioned.

His views seem to be substantiated by the more recent developments

The dominating structural feature of the State is the Cincinnati arch.

Its influence is clearly shown in the disposition or arrangement of the
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geological formations of Indiana. The strata dip to the north or north-

east into the Michigan basin, or to the southwest or west into the Mis-

sissippi basin.

The portion of the arch in Indiana is the continuation of the main
body, while the Findlay arch, of Ohio, is the smaller fork or branch.

The highest point in the arch, north of the Ohio river, is located near

Point Fleasant, east of Cincinnati, as determined by Professor Orton.

From this point it trends to the northwest, passing entirely across the

State into Illinois, where the Trenton limestone comes to the surface.

The arch, it must be borne in mind, is confined to the Trenton lime-

stone and underlying formations, as it was formed soon after the depo-

sition of the Treutou limestone. This arch is from 25 to 50 miles wide
on its summit and its slopes dip gradually away on either side. The
whole arch has a northwesterly dip throughout the State until it

reaches Monticello, White county, where its summit is 338 feet below

sea level. Northwest of this point it rises again towards the Illinois line.

The Cincinnati arch is the reservoir for the gas. The Trenton lime-

stone being higher on this arch than in the territory adjacent to it, the

gas has not only found its way into it, but has sought the highest portion

in it that was sufficiently porous to act as a reservoir. Over the greater

portion of the arch, where the upper surface of the Trenton limestone

lies lower than about 120 feet above sea level, it contains a porous

stratum that is usually found near its upper surface at a depth ranging

from 4 to 50 feet. This porous stratum is continuous over the whole

gas area and over a large area adjacent to it, and where not filled with

gas or oil it contains salt water. Over the higher portion of the arch

and from Greensburgh south to the Ohio river the Trenton rock is not

porous, and consequently cannot act as a reservoir for either gas, oil,

or salt water. The thickness of the porous stratum varies from 1 to 30

feet, and it is probable that different portions of the field are in com-

munication through this porous rock ; in other words, there is but one

main reservoir. It is quite likely also that this upper gas-bearing

stratum is, in places at least, in communication with others below it

that contain only salt water. In no other way can we explain some of

the variations in the rock pressure of the gas in the different portions

of the field. The Cincinnati arch, the reservoir for the gas, is like a

great tube, closed at its upper or higher portion because of lack of

porosity of the rock. The gas, oil, and salt water have arranged them-

selves in obedience to the laws which govern them. The gas, being

lightest, is obtained from the highest portion of the tube, the oil, being

heavier, from just below it, while the salt water fills the lower end and

all porous strata adjacent to it.

How shall we account for this porosity of the Trenton limestone

over so large an area ? Professor Orton was the first to demonstrate

that the gas-bearing porous stratum is a magnesian limestone, while

the more compact rock is a carbonate, Not only has there been a
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change in the chemical character of the rock, but there has been a re-

moval of portions of it. As the gas-bearing stratum is full of small cav-

ities, no doubt free passages of rather open rock exist over most of the

gas are/, though large open spaces can hardly exist. This porosity has

probably been brought about by water that has removed part of the

rock in solution. Just how this was brought about is a problem yet

to be solved.

The limits of the gas area are as yet very indefinite. On the east,

southeast, and south the porous rock gradually becomes thinner, and

instead of being continuous it is patchy, with hard, compact rock inter-

vening, or in some cases narrow strips of porous rock are found with

compact rock on either side. Over the southern limits of the field the

porous rock seems quite constant, but has so little thickness that it

affords wells of feeble flow, though nearly every well will yield gas.

The territory, high on the arch, is exceedingly treacherous, as the

porous portions or strips are usually of small extent and the wells never

vigorous producers. The limits of the field on the west, northwest, and

north are also indefinite because the local waves or swells in the Trenton

limestone may contain gas, while in the depressions oil or salt water

will be found. These swells are, many of them at least, only local, and

should be considered only as independent reservoirs, though some are

undoubtedly connected with the main body. The edge or border of the

field where such conditions prevail is also treacherous, as experience

has shown that salt water is found here about as often as gas. The
limits of the gas area must be considered as including the local waves

in the Trenton, and also some portions where water only is present. In

the higher portions of the arch some compact rock will be met with

within what is considered productive territory, while no doubt some gas

may yet be found outside of the limits here given.

After a careful study of the field, uiaking due allowance for probable

unproductive territory, we would assign to the gas area about 2,525

square miles, arranged by counties as follows

:

Distribution of the natural gas area in Indiana, by counties.

Counties.

Blackford
Jay
Delaware
Randolph
Wayno .

.

Madison..
Grant
Howard .

.

Tipton . .

.

Hamilton

Square
miles.

180
150
350
80
5

440
350
160
120
200

Counties.

Hancock ..

Marion
Miami
Wabash ...

Henry
Rush
Decatur
Shelby....

Total

Square
miles.

200
70
20
10
90
40
40
20

2,525

Sufficient drilling has not been done as yet in De Kalb and Dearborn

counties to allow any estimate to be made of the area of these inde-

pendent fields.
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While all the territory included in the estimate given above is

probably productive, it is not all equally so. Rush. Decatur, and Shelby

counties afford so far, with one or two exceptions, only wells of feeble

flow, though some are of sufficient capacity to prove a paying invest-

ment. The remainder of the field shows some localities where the wells

are only moderate, but every county has furnished a good number or' vig-

orous wells. The writer has not been able to keep a close watch on the

production of the field since the first of July last. At that time the

combined flow of all the wells, from actual measurements and fair esti-

mates, was about 500,000,000 cubic feet per day. Developments since

then would increase this to about 650,000,000 or 700,000,000. The flow

of the wells in Rush, Decatur, and Shelby counties ranges from 25,000

to 500,000 cubic feet per day, though the well at Carthage, in the north-

ern part of Rush county, is claimed to be larger. It is quite likely that

the northwestern portion of Rush county will afford fair wells when
more drilling has been done. Each of the other couuties in the field

shows a number of wells with a daily capacity ranging from 350,000 to

2,000,000 cubic feet. All the wells of Wayne, Henry, and Randolph

counties can be placed in this class. Each of the other couuties in the

field has a large number of wells that show a daily capacity ranging

from 2,000,000 to 4,500,000 cubic feet, while there is a liberal supply of

wells in each county in the more productive portion of the field that range

from 4,500,000 to 10,000,000 cubic feet per day. Of the wells belonging

to this class the following are given, though there are probably others

belonging to the gas companies, of which no measurements were ob-

tained, or that are located in some of the smaller towns, that are neces-

sarily omitted from the list, which is by no means complete:

Jay county.—Dunkirk No. 1 and probably one or two near Camden.

Delaware county.—The Fay well at Muncie, the Selma well, and

the Royertou well.

Blackford county.—Nos. 2 and 4 at Hartford City, and probably the

well at Millgrove.

Grant county.—No. 2 at Fairmount, the Jonesborough well, Nos. 11

and 12 at Marion, and the Herbst well. A much larger flow is claimed

for this well, but as it is tubed with 3-inch pipe it probably belongs to

this class.

Miami county.—Probably the Abbott well and one recently drilled

near Xenia.

Howard county.—The big Schrader at Kokomo, the Greeutown well,

and one in Union township
;
possibly one or two others.

Tipton county.—Probably one or two near Kempton and one near

Hobbs station.

Hamilton county.—The Wainwright, Wheeler, Granger, Princess,

Enterprise, Waddell, and probably a few others.

Hancock county.—No. 1 at Greenfield.

Madison county.—The McCollough well and No. 6 at Anderson, pos-
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sibly No. 9; the well at Suininitville, and No. 1 at Alexandria ; the well

at Perkinsville is also claimed to belong to this class ; Nos. 1 and 4 at

Chesterfield.

It is possible that one or two wells placed in this class would show a

greater measured capacity than 10,000,000.

The Somerset well, Wabash county, is claimed to belong to this class,

but nothing definite could be learned regarding it.

Marion couuty may have one or two wells that should be placed in

this class. Fairinount No. 1 shows a measured capacity of 11,500,000

cubic feet per day.

While it may be seen in the above description that the most vigor-

ous wells are, as a rule, not found in the higher portion of the field, yet

if the philosophy of the field is correct, the longer lease of life that wells

so situated will have will more than make up for any deficiency in

capacity. Where the salt water is crowding the gas all around the

lower borders of the field, any diminution in the supply in the reservoir

must certainly result in a rise of the salt water.

Wells situated high on the arch are also liable to suffer if drilled

too deep, or if the drill is sunk too deep into the Trenton rock before

torpedoing the well. Many people must learn by their own experience

that there is a water-bearing stratum below the one containing the gas,

rather than profit by the experience of others. The higher portion of

the field is liable to suffer where too great a demand is made upon too

small an area, as a reduction of rock pressure may cause a rise of salt

water from lower porous strata. It must be borne in mind that the

water has a pressure of about 300 pounds per square inch, and any

draught upon a portion of the field that reduces the rock pressure of

the gas is likely to result in a rise of the water, especially where

some wells have opeued up communication with a lower stratum by
being drilled too deep or by being shot too deep. Wells situated near

the lower borders of the field are often injured by being drilled too

deep in hopes of obtaining a greater flow, when experience has again

and again shown that such practice is dangerous to the well.

When the gas blows a white powder, then it is time to stop drill-

ing, as the porous rock has been penetrated. Many a well that shows

a little water is the result of ill-advised drilling after the gas-bearing

stratum has been penetrated. Had drilling been suspended at the

proper time, the well would have yielded only dry gas. The fault is

due to mismanagement, not to the field.

Portland is now largely supplied with gas from wells near Camden.
Wabash and Peru are both now furnished with gas from Miami county

and territory adjacent to it.

Companies organized at Frankfort and Lafayette have a number of

good wells near Keinpton, Tipton county, and in Howard county. The
field near Kempton has proved quite extensive and productive, yield-

ing a number of vigorous wells. It may prove continuous with that of
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Howard and Hamilton counties. Tipton, being located in an unpro-

ductive portion of the field, obtains its supply of gas from near Hobbs
station, five miles east of Tipton. Logansport is also preparing to pipe

gas from Howard county. Three pipe lines convey gas to Indianapolis.

The Broad Ripple Company obtains its supply from near Broad Ripple

and the northern portion of Marion county. The Indianapolis com-

pany has thirty-five wells in Marion and Hamilton counties, with a

combined estimated flow of 100,000,000 cubic feet per day, an average

per well of 2,850,000 cubic feet.

The Trust company has sixteen wells in Hamilton county, and claims

an estimated daily flow of 70,000,000 cubic feet. The Capital City Com-
pany has a number of wells in Marion county, and a pipe line will soon

be constructed to Brightwood. A pipe line now conveys gas from

Chesterfield, Madison county, to Richmond. Seven wells, it is claimed,

furnish 35,000,000 cubic feet of gas per day.

It is quite probable that gas will be conveyed from Blackford county

to Fort Wayne in the near future. Shelbyville obtains a supply of gas

from wells 5 or 6 miles east of the city.

The total daily consumption of natural gas in Indiana will during

the cold weather probably reach 200,000,000 cubic feet.

The total output of the wells at Muncie, Marion, Kokomo, Anderson,

Hartford City, Noblesville, and Greenfield is in excess of the demand if

properly distributed. All the larger cities in the gas area are located

at some distance from the center of the more productive portion, which,

as near as can be located, is found near Summitville, Madison county,

and close to the northwestern corner of Delaware county.

There have been so far as has been ascertained no failures in the main
body of the field, where the wells were properly cared for, unless drilled

too deep and into the salt water. It is, however, difficult to obtain re-

liable information regarding this question, as few wells have been so

arranged as to allow of repeated tests being made. Reported failures,

on investigation, usually prove to be due to improper management of

the well or to other causes independent of the supply.

Within what is considered the reliable portion of the field every

well drilled so far has proved a paying one, though some needed tor-

pedoing before the flow was obtained.

It is almost impossible to keep track of the production of the field, so

rapidly is it increasing. Every city, town, and hamlet in the gas area

is being supplied or soon will be. The farmers also are sinking wells

for their use, while the neighboring cities, not desiring to be left behind

in the great industrial race, are also making efforts to secure their share

of this best of fuels. Any estimate of production made to-day would
be much too small two or three months hence.

So far as we have been able to learn, the rock pressure of the gas has

shown no diminution. Where the draught made on any portion of

the field is very large any well when closed may show quite a loss of

rock pressure, but this loss is due to the influence exerted by the flow



NATURAL GAS. 05

from the other wells. If the explanation given of the rock pressure is

correct, we shall expect the first evidences of failure of the field to be

a diminution in the flow and the presence, with a gradual increase, of the

salt water. Investigations have shown that the closed or rock pressure

of the gas is due largely to the transmission of the artesian pressure of

the salt water, and we shall not expect any material loss of rock press-

ure so long as the field proves productive. There are many interesting

problems connected with the rock pressure that deserve careful investi-

gation before one can speak positively regarding many of the queries

that are put forth by those desiring information.

Much has been added to our knowledge of the geology of eastern and

northern Indiana by the exploration for gas and oil. Formations that

were before unknown, or that were wrongly identified, have been de-

termined and their limits approximately made out, though considerable

work still needs to be done in the way of a careful survey. It has also

been possible to determine approximately the formations underlying

the Drift in the northern portion of the State. While so much has

been added to our knowledge of Indiana geology, it is still difficult to

correlate the strata of northern Indiana with those found in the south-

ern portion of the State. It is still impossible to construct a correct

vertical section of the formations of the State, and any geological map
that is or may be published must be considered as only approximately

correct, or more properly, preliminary.

Below is given a vertical section of the rocks of the northern portion

of the State.

The Niagara shale, the Clinton shale, and the Medina limestone,

with all below the Hudson River group, are only found in the bores.

None of them, so far as now known, is exposed at the surface.

Geological section of Northern Indiana.
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The Lower magnesiau limestone lias not been penetrated, so its exact

thickness is not known. It has been customary to speak of the gas I

and oil as being found in the Trenton limestone. It must be remembered, I

however, that it is found in the upper portion of the Trenton series ; the

Galena limestone, and not in the Trenton limestone proper, forms the

base of the series.

Quite a productive field has been developed in the southern portion

of Harrison county, along the Ohio river, the gas being found here in

strata overlying the Devonian black shale. Some of the wells are quite I

vigorous producers. Quite a number of wells have been drilled in 1

Meade county, Kentucky, south of Harrison county, and it is claimed

that one or two show a daily capacity of about 5,000,000 cubic feet.

KENTUCKY.

In the volume of Mineral Eesources for 1887 (page 491) it is stated that
j

'•The Black shale is the most promising oil and gas horizon" in Ken-

tucky, " having an average of 10 per cent, of bitumen. This shows an

enormous amount of hydrocarbon stored in it, and how productive a
j

horizon of gas it may become." The exploration of 1888 has fully justi-

fied this statement, and Meade county, in which are located the wells

whose sections were given in the Mineral Eesources for ] 887, has become

an important gas district.

The first well drilled in this district which produced gas in any quan-

tity was the Moreman, drilled in 1863 on the Moreman farm near Braden-

burgh, Meade county, not far from the Ohio river. Quite a number of

other wells drilled for oil about the same time, or later, produced con-

siderable quantities ofgas and brine. In 1872 the Moreman Salt Works

were established, and the gas from the well utilized to make salt from

the associated brine. With the utilization of natural gas in other sec-

tions of the country, attention was directed to the Meade County field.

Companies were formed to drill for gas, and many wells have been

drilled at Bradenburgh and eastward to West Point.

The gas from the Meade county field is a shale gas, its source being

the Black or Ohio shale, which under various names has long been known

as a gas producer. Speaking of the shale as a source of gas, Prof. Ed-

ward Orton, from whose reports on the Meade County district much of

the information contained in this report is derived, says : " The Ohio

sbale under its various names, has been as long and as well known in con-

nection with natural gas as any other strata in our entire series. Along

its outcrops in western New York, on the shores of Lake Erie, the gas

springs that issue from it have been known since the region was first

occupied by civilized men. The utilization of the gas in this region

goes back, in fact, to the first quarter of the present century. Since

these earlier examples of successful use, wells have been drilled by

the hundred along the lake shore and in contiguous territory, expressly

in the search for gas for household use. There is scarcely a mile, and
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certainly uot a single township, along the line of the outcrop of this for-

mation, from Silver creek in New York to Huron river in Ohio, in which

wells have not been drilled for gas. In many towns and villages a

large and conspicuous service has been rendered by these wells. Erie,

in Pennsylvania, and Oonneaut, Ashtabula, Painesville, and Cleveland,

in Ohio, may all be named as examples of this successful use. Through-

out the entire district success in drilling these wells has been the rule,

and failure the comparatively rare exception."

While the Meade County gas is, without doubt, derived from the

black shale, agreeing in composition with the gas from these Measures

m the Ohio field, Professor Orton points out that all the important con-

clusions as to the characteristics of shale, as drawn from the experience

with the gas from New York and Ohio, are promptly set aside by the

experience with the Meade county gas. Unlike the Ohio shale gas, the

Meade county gas is reservoir or high-pressure gas. It is associated

with and driven by a salt-water column. Its wells reach a maximum
production of 2,000,000 cubic feet per day. They are greatly improved

by the use of torpedoes. The rock pressure is low, it is true, but this

evidently results from the shallow depth at which the gas rock is found,

for the depth is always a function of the rock pressure in reservoir

wells. In the heart of the new field the rock pressure ranges from 100

to 125 pounds per square inch, the depth of the wells ranging from 300

to 500 feet below the surface. Again, the gas wells of this district pro-

duce salt water freely in connection with the gas, without, in all cases

at least, being overrun by it.

Commenting on these facts, Professor Orton says: "All this is con-

fusing to a high degree. It seems at first sight as if such an experience

destroyed all possibilities of scientific or practical provision in the search

which our cities and towns are so eagerly pressing. But a closer ex-

amination shows us that only a single change has occurred in the char-

acter of the shale. Through the accidents of its history it has become

a porous rock, and consequently a reservoir for gas, oil, and salt water.

All the other changes above noted follow at once upon the transforma-

tion of the shale from an approximately impervious rock to a porous

rock."

Though, as stated above, the first gas well in this district was the

Moreinan well of 1863, the real development of this section as a gas-

producing district began with the boring of Well No. 1, known as the

Major Davis well of the Union Gas Company, drilled in 1887, near

Tobacco Landing, on the Indiana side. A daily flow of 800,000 cubic

feet of dry gas was obtained from this well, at a depth of about 100

feet. At least three other wells, one unproductive, have been drilled

by this company. The total production of these wells is 2,500,000 cubic

feet daily.

The Kentucky Rock Gas Company, which is now the largest in in-

terest in this district, has drilled a number of wells on the Fountain,
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MeGehee, Bickerstaff, and other farms in this immediate district, and

it is this group of wells that mainly gives character to the field.

The first well to be drilled by this company was the one known as the

Bickerstaff well No. 1. It found the shale at a depth of 386 feet, and

gas was found in good volume at 392 feet. The well was completed in

January, 1888, and was allowed to burn without check until March,

when it was shut in. On being opened a few weeks thereafter it was

found to contain salt water. The water gained rapidly upon the gas,

greatly reducing its flow. This is a type of several wells that have been

drilled within the limits of the company. In some, indeed, the salt

water makes the conspicuous feature of the production.

Another and better type is represented in the Bickerstaff well No. 2.

In this the shale was found at 342 feet, and gas in large volume at 368

feet. The well was torpedoed with 45 pounds of dynamite of 75 per

cent, strength, and the flow of gas was greatly increased thereby. The

gas proves to be entirely dry, and its production exceeds 2,000,000 cubic

feet per day.

A recent statement shows that at or near the close of 1888 this com-

pany owned about fifteen wells, with a daily flow of 11,000,000 cubic

feet, but some of these are small producers, and controlled thirteen other

wells giving 7,000,000 cubic feet more; in all, about 18,000,000 cubic

feet per day. A gas line of 8-inch pipe is being constructed to Louis-

ville, 30 miles distant, by the company.

The First National Gas Company's expenditures and tests in the

search for natural gas have been made a few miles up the river from

these other wells. They have found gas in excellent volume in several

wells ; but in all cases it has been associated with salt water, at least

after the wells have flowed for a few weeks. The original production

of the Smith well in this series is represented to have been as vigorous

as any yet found in the valley. The well drilled at West Point by

Messrs. Cox and Montgomery produced salt water and gas, the latter

in comparatively small amount. The statements given above suffice

to show that the black shale when dipping from its outcrop, at New
Albany, to a depth of 300 to 500 feet in the Ohio valley becomes, under

certain conditions, a reservoir of natural gas and salt water on a large

scale.

As to the value of this field, Professor Orton says: "In answering

this question we are obliged to bear in mind that the Meade County

field stands by itself in several important particulars. There is noth-

ing, so far as I know, in the records of gas production that is exactly

comparable with it. In the first place, it is peculiar from the large pro-

duction of its wells when taken in connection with their shallow depth

and their consequent low rock pressure. In the second place, it is pecu-

liar because of the almost constant association with the gas of salt water

of fair strength and exceptional purity. Up to a very recent date the

pressure of salt water has been counted so unfavorable to the flow of
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gas that fields are promptly condemned by the appearance of this last-

named element in them. In the usual reservoir rocks it is counted cer-

tain that the salt water, if it once finds access to them, will steadily

gain upon the gas and overpower it at last unless kept down by unre-

mitting care.

u In default of like experience in other fields, we are obliged to use

the experience that has been acquired in this. The Moreman well will

furnish us our best example. As already stated, it has been steadily

producing gas and salt water since 18G3. Since 1872 salt production

has been going on continuously at the works. But the production of salt

is not the end for which the present development is going forward. It

is natural gas which is now in demand. What is the promise of the

new field, as seen in the light of the Moreman well, in this respect?

Through the courtesy of the proprietor the writer had an opportunity,

in August, 1888, to measure the volume of the original well. It was

found that its daily flow was but little less than 200,000 cubic feet. It is

not at all probable that the origiual flow has been maintained through-

out all these years without diminution. But assuming that it has been

200,000 cubic feet per day, what is the total volume of gas to be credited

to this little drill hole? The calculation shows it to be 1,825,000,000

cubic feet. We are certainly warranted in enlarging the amount to

cover the diminution of the well to a total of 2,000,000,000 cubic feet.

What value would this amount yield at a rate of 10 cents per 1,000

cubic feet ? On this basis the gas that has flowed out of the Moreman
well would be worth $200,000. It is the extreme vitality of the More-

man well that has impressed me most favorably in my study of the

field."

CALIFORNIA.

From a statement made in the report of the State Mineralogist of Cali-

fornia it appears that the natural gas of San Joaquin county, whose
occurrence was described in the report on natural gas in Mineral Re-

sources for 1887 (pages 500 and 501), has been put to practical use.

The gas from the well at the Crown mills, in this county, struck at a depth

of 1,330 feet, and which yields 15,000 cubic feet of gas in twenty-four

hours, is being utilized for heating the boilers of the mill, being burned
in the same furnace, together with a small quantity of coke. Experi-

ments have been made also with the gas as an illuminator. The gas

was passed through coal oil and also through gasoline, the resulting

product being burned in an ordinary gas burner. It was found, how-

ever, that the uncarbonated natural gas burned in the Siemens-Lund-

gren burner was preferable.

The Old California Well Company was re-incorporated in April under

the name of the Stockton Natural Gas Company. Its well, which is

situated on the southwest edge of the city, is over 2,000 feet deep, and

yields 70,000 to 80,000 cubic feet of gas m twenty-four hours, The
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company proposes laying pipes and running the gas into the city for

lighting and heating purposes. The gas, as it issues from the well,

burns with a luminous flame, producing a slightly empyreumatic odor,

due no doubt to imperfect combustion, as no smell is perceptible when
the gas is burned with the Siemens-Lundgren burner. The following is

an analysis of the gas, made for Mr. Haas, who bored the well, and is a
director of the Stockton Natural Gas Company :

Analysis of inflammable gas from the well of the Stockton Natural Gas Company.

Marsh gaa, CH4
Hydrogen
Oxygen
Carbonic dioxide, C02 .

Carbonic oxide, CO ...

Total..

The artesian wells bored during the past year are as follows : Artesian

well 4 miles east of Stockton, on Bishop ranch, 1,180 feet deep, no gas,

good water; artesian well at paper mills, Stockton, 1,225 feet, yields

good flow of water, and probably as much gas as at the Crown mills

;

no use is made of the gas at present. The old Standard well on the

old Camp road is now owned by the Standard Gaslight and Fuel Com-
pany. The company has commenced boring a second well 1,375 feet

southwest from the old one. Operations upon it are suspended for the

present, but it is the intention to resume work at an early date.

Gas is reported to have been struck near Salinas, in Monterey county,

at a depth of 100 feet. No use has as yet been made of it.

On the south side of Sulphur creek, Colusa county, about 300 yards

back of the original Wilbur Springs, there is a gas well which has been

burning for years. The gas here comes to the surface near a small

stream which empties into Sulphur creek. The entire formation at this

point is a coarse-grained friable sandstone. The gas issues under a

slight pressure and burns with a flame resembling that of a " Buusen
burner." This flame rises from 8 inches to 2 feet. No effort has ever

been made to utilize this gas.

TENNESSEE.

Quite full descriptions of the geological conditions under which

natural gas has been found in Tennessee, as well as the probabilities of

the discovery of further supplies, have been given in previous volumes

of Mineral Kesources, and nothing can be added to what is there stated.

During the year 1888 no natural gas was used in Tennessee so far as

has been ascertained.

DAKOTA.

Some quantities of natural gas have been found at shallow depths

in and near Ashtou, Dakota. Gas was first struck at a depth of 78

feet, and was used for six weeks in. the Bowman House for cooking.
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The well filled with water and drowned out the gas. Since then several

wells have been drilled and gas found in every instance at a depth vary-

ing from 75 to 125 feet. The water was not properly cased off and the

gas was drowned out. On January 1, a farmer, in boring a 3-inch hole for

water, struck gas at a depth of 75 feet. The gas is conveyed 165 feet in

1-inch gas pipe to his house, where he is using it for cooking and heat-

ing. There is more gas than is needed for the purpose. The well is

cased with 3-inch casing driven 70 feet into the gas rock.

The drill in these wells passed through 15 feet of soil and clay and

then through 55 feet of hardpan, soapstone, and black shale. In this

last well was found a light-colored sandstone. Some oil is found before

gas is struck.

OTHER STATES.

In Illinois and the States west of the Mississippi there have been no

developments of any importance during the year 1888, and nothing can

be added to what has been already said in previous volumes of Mineral

Eesources relative to the districts, the production of natural gas, geo-

logical features of the districts, and the probabilities of finding gas in

commercial quantities. In general, it can be said that while in these

States small amounts of gas have been found, and will continue to be

found sufficient to supply fuel for local purposes, there does not promise

to be any such development of gas-producing territories as found in

Pennsylvania, Ohio, and Indiana.

JAPAN.

From an article contributed to the American Manufacturer by Jinzoo

Adachi, we condense the following statement relative to natural gas in

Japan. This should be noted in connection with the statement rela-

tive to petroleum in Japan, published elsewhere in this volume.

In one of the early Japanese writings it is stated that, "a noted

Buddhist priest, Kono Daish, performed seven miracles in the province

of Echigo (800-840, A. D.). One of these miracles was that of an ever-

lasting fire coming from the center of the earth." It is an old story

of the people of the Golden Age, but many curiosity seekers still visit

this locality. This was probably the original discovery of natural gas

in Japan.

In 1876 the government of Japan began its geological survey. Mr.

Adachi traveled with Mr. Benjamin Smith Lyman, chief geologist and
mining engineer, in his researches into the mineral resources of the

empire of Japan. They found gas in different localities, but always
within the boundaries of the oil fields or along their borders, which in-

dicates the intimate geological connection of the two.

Natural gas is called in Japan, Kazakusodzu, the first two syllables

meaning wind or air, and evidently identical, etymologically, with the

yery modern western word " gas," which is usually stated to be the in-
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vention of the chemist Van Hehnont (who died in 1G44), but which he

perhaps obtained from some colloquial expression in use from ancient

times, and which is, at any rate, clearly identical in its turn with the

German word "geist" and the English u ghost" (spirit, the Latin spiritus,

breath or breeze).

At the Tae-Kusodzu (in Echigo) there are several producing oil wells

of small product; but the most interesting feature is a couple of gas

wells some 10 feet in diameter, near together, where the gas bubbles

up in great quantity with violent commotion in water nearly level with

the ground, and burns with dancing, flickering flames when lighted.

At another spot within half a league some gas is utilized in a house for

cooking, lighting, and even as a spectacle, when burned iu jets of

various size and position ; but all the flames are flickering ones. At
the same place the gas is also used to heat a small rude still, for re-

lining the oil of the neighboring regions.



ASPHALTUM.
There are many localities in the United States where asphaltum oc-

curs impregnating- sandstone or shale, and occasionally it occurs in veins

quite free from foreign substances, as the gilsouite and elaterite in Utah.

Several places are given in Texas, Alabama, Tennessee, and Wyoming,
but the only present useful sources are in Utah and California. Hard
varieties of asphaltum, such as gilsonite and elaterite, occur in several

widely separated localities in Utah. Frequently they are associated

with ozokerite. The principal localities are Fort Duchesne, in the

Uintah reservation, and at a place east of this reservation. In Utah
and Emery counties several deposits have been noted, all comparatively

near the Denver and Rio Grande railroad. In Juab county asphaltum

has been reported near Nephi, and several specimens have been shown
from other localities. The product in Utah in 1888 was 700 tons of

gilsonite, which was hauled to Thistle and shipped to Saint Louis for

making varnish. Its value there was $35,000. Of ordinary asphaltum

about 100 tons were melted out of sandstone near Thistle.

Mr. C. G. Yale states that California produces between 4,000,000 and

5,000,000 gallons of liquid asphaltum from Los Angeles and Ventura

counties. In 1888 the product is estimated at 4,G00,000 gallons. It is

of a glossy black color, imprevious to water, and is particularly adapted

for coating iron. It is principally used in the manufacture of paint,

which is found superior for some purposes to that made from lead. It

is also made into a special varnish. It is largely used for wood and
iron pipe "dipping" and for coating ropes, bridges, etc. The demand
will undoubtedly increase, as the demand for ordinary coal tar is becom-

ing greater than the supply.

During 1888 the mining of sandstone, or loose sand, cemented by as-

phaltum, became an important industry in California. The material,

as mined, is heated till it becomes soft, and in this condition laid down
as a pavement. The use of this cement is not new; but the industry

attracted little attention until 1S88, when in land speculation and town
improvements it proved valuable, and now it is produced in large quan-

tities, and deposits are eagerly sought.

Mr. F. Adams, of San Luis Obispo, states that the first discovery of

bituminous rock, as this material is called, was in the winter of 1808, at

Santa Cruz. As usual, it was accidental. Mr. Pray, the proprietor of

3077 min 33 513
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a hotel, put dowu redwood blocks as a street pavement in front of the

hotel. A man was sent to get asphaltum to pour between the blocks.

This asphaltum was then known to occur in a wild region about 10

miles north of Santa Cruz. By mistake he went to the wrong place

and returned with a wagon load of bituminous rock. This was melted

and laid over the redwood blocks and proved satisfactory, (a) The

next attempt to use the rock was in 1876, when the town introduced

street cars. Soon after this, sidewalks were demanded by the tourists,

and Mr. I. L. Thurber begau laying the asphalt as a business. In 1884

it became the standard material for street pavements in Santa Cruz,

and in subsequent years it has been shipped to other places to a slight

extent: but although the quality of the material is very good, wagon

hauling is necessary, and the roads are very poor. The product in 1888

was about 7,000 tons, worth $6 per ton on cars at Santa Cruz.

The principal source of the bituminous rock is now San Luis Obispo,

where it was noticed by Mr. James McCormick early in January, 1887.

The experience at Santa Cruz caused this land to be bought up at once.

Work began in May, and at the close of 1887 about 36,000 tons had

been sold. The deposits, as developed in 1888, are about 6 miles south

of San Luis Obispo. Four companies are operating them, the Bitumi-

nous Rock Company, the Black Rock Company, the California Paving

Company, and the Pacific Paving Company. The deposits are usually

opened from the side of a hill, and the cost of putting the material on

cars is very small. Part of the hillside is blasted off and in some cases

loaded directly on cars; in others a short wagon haul is necessary.

Thirty cents per ton is fully as much as it now costs to load on the cars.

The material sells for about $5 per ton at Port Harford, about 5 miles

away. The total product for the region was 43,000 tons in 1888.

It seems to be good paving material and resists wear better than or-

dinary asphaltum. It is largely used in Los Angeles, San Diego, Santa

Barbara, and San Bernardino, and to some extent in San Francisco.

a It was still in good condition in this place in 1888, and similar pavements are used

throughout the town.

—

Day.



OZOKERITE.
It has been known for years that ozokerite occurs in several localities

iu Utah, but the seams are usually quite small, varying from an inch to

4 inches in thickness, and little effort has been made towards securing

a supply; but in 1888 Mr. R,. J. Kroupa, acting for the Ozokerite Min-

ing Company, began active developments which have met with success,

largely on account of Mr. Kroupa's experience in the Galiciau ozoke-

rite mines. The property of this company covers a large area, and ex-

ploration has been carried ou since 1885 with varying Tesults. More
than twenty-five openings have been made at various points on the prop-

erty, and more than a dozen veins of the ozokerite have been exposed.

The work has been slowly but thoroughly pursued, and in August,

1888, at Soldiers Summit, a deposit was discovered which has proved to

be quite extensive. About 65,000 pounds were mined iu 1888, and a

car load of this was favorably received in New York.

The foreign product is principally from Galicia, and Mr. Jacob Wal-
lace estimates that iu all 60,000,000 pounds are produced there. The
discovery of ozokerite was made in 1859, and the industry began in

1862. It has gradually increased since then. At first no financial sup-

port could be found for the enterprise, but in 1865 the Lemburg Credit

Bank pushed the undertaking. Now thirty-five English, French, and
Austrian companies are engaged iu the field.

Refiued ozokerite is applicable to almost all uses for ordinary bees-

wax and the crude substance is particularly valuable as an insulator.
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STRUCTURAL MATERIALS
By William C. Day.

THE BUILDING INDUSTRY IN GENERAL. (a)

The year 1888, while by no means an uuprosperous one for the build-

ing industry throughout the country, does not show the gains in pro-

duction of structural materials generally which characterized the year

i887 as compared with 1886 and former years.

The following table has been constructed on the basis of statistics

furnished by the building inspectors and commissioners of the variou8

cities considered. The figures represent in general the number of per-

mits issued during the year and the estimated values of the buildings

for which permits were given. Although the buildings for which per-

mits are issued may not all be completed during the same year, still this

fact does not diminish the value of the figures as showiug the compara-

tive condition of the industry in different years

:

Number and value of the buildings for which permits were issued in forty-four cities dur-

ing the years 1885, 188(3, 1887, and 1888.

Cities.
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Number and value of the buildings for which permits ivere issued, etc.—Continued.

Cities.
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Number and value of the buildings for which permits were issued, etc.—Continued,

Cities.
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Number and value of the buildings for which permits were issued, etc.—Continued.

Cities.
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Nuniber and value of the buildings for which permits were issued, etc.—Continued.

Cities.
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Total ralue of buildings erected in the principal cities of the United States during 1887

and 1888.

Names of cities.

Boston, Massachusetts
Fall Kivr, Massachusetts
Salem. Massachusetts
Providence, Rhode Island
Brooklyn, New York
New York City
Wilmington, Delaware
Philadelphia. Pennsylvania
Pittsburgh, Pennsylvania
Baltimore, Maryland
Washington, District of Columbia
Richmond, Virginia
Louisville, Kentucky
Memphis, Tennessee
Nashville, Tennessee
Kansas City, Missouri
Savannah, Georgia
Evansville, Indiana
Indianapolis, Indiana
Topeka, Kansas
Cleveland, Ohio
Toledo, Ohio
Detroit, Michigan
Marquette, Michigan
Chicago, Illinois

Minneapolis, Minnesota .

Saint Paul, Minnesota
Fargo, Dakota
Omaha, Nebraska
Council Bluffs, Iowa
Dubuque, Iowa

Total

1887.



522 MINERAL RESOURCES.

class construction Montgomery and Riverside, Alabama, brick is pre-

ferred ; front brick comes from Saint Louis, Missouri, aud Zanesville,

Ohio. Louisville, Kentucky, cement supplies most of the demand for

that material, although Rosendale and English Portland are also in use.

Mobile.—Stone foundations in this city are practically unknown. Dix-

on, Alabama, limestone is occasionally used for superstructures. Most
of the buildings erected are of wood. The common brick used is of

local manufacture, unattractive in appearance, but durable in quality.

Slate and cement are sparingly employed.

Montgomery.—There being no building stone within 70 miles of this

city, foundations are constructed of brick, which is locally manufact-

ured and of good quality.

Granite is procured from Stone Mountain, Georgia, sandstone from

Blount county, Alabama, and limestone from the northern part of the

State. More good taste in the use of ornamental materials is displayed

than formerly, and the general character of the buildings is better. A
very noticeable increase in the consumption of cement has taken place

in the last eight years. Louisville cement, supplemented by a little

English Portland and Rosendale, supplies the demand.

ARKANSAS.

Little Rock.—For foundations sandstone, obtained 2 miles west of the

city, is the recognized material. Two miles south of the city large quan-

tities of granite are quarried, and this stone is freely used for super-

structures and is also freely shipped to other cities for paving blocks

as well as for building purposes. The character of the building done is

improving noticeably. The common brick is locally manufactured, but

the fine brick comes from Memphis, Tennessee, Saint Louis, Missouri,

and Zanesville, Ohio. Slate from Pennsylvania supplies the greater

part of a limited demand. Slate of good quality exists about miles

west of the city, but it has not yet been satisfactorily developed.

CALIFORNIA.

Los Angeles.—Most of the foundations in this city are constructed of

brick; but small quantities of granite from Riverside, CO miles south-

east, and sandstone from the Sespe quarries are sometimes applied to

foundation construction. The above mentioned stones, and also sand-

stone from Flagstaff, Arizona, supply most of the demand for ornamental

stone.

The residences are almost entirely frame structures, brick and stone

being used in business buildings and blocks.

Slate is used on only one or two buildings; it came from Pennsyl-

vania. English Portland cement supplies almost the entire demand for

cement; it is brought over in English vessels landing at San Pedro.

Sacramento.—For foundation works brick is almost exclusively em-

ployed ; but little stone is used for any purpose ; the small demand is

filled by sandstone from Amador county and a small quantity of
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granite. Brick is locally manufactured. Slate is very little used for

roofing, but the future development of slate quarries known to exist at

Placerville, Eldorado county, California, may stimulate the use of slate

in this and other California towns. English Portland cement is quite

liberally used; much of it comes as ballast in grain ships from Eng-

land.

San Francisco.—The foundations of buildings in this city are largely

constructed of brick. Sandstone from San Jose and Niles Cafion, Cali-

fornia, and also from Arizona, and granite from localities in the Sierra

Nevada mountains, are employed for superstructures.

The brick used in this city comes from San Jose, Pleasanton, San
Rafael, San Quentin, and other points situated at distances of from 30

to 75 miles from the city. The opening up of the Placerville slate

quarries will probably cause an increased consumption of slate, very

little of which is used at present.

CONNECTICUT.

Bridgeport.—Two kinds of locally quarried stone of granitic character,

but different in color, supply the needs for foundation work, while

ornamental stone comes from Hurricane Islands and Westerly, Rhode
Island, sandstone being brought from Long Meadow, Massachusetts, and
Portland, Connecticut.

The absence of suitable clay for brick making necessitates the intro-

duction of common brick from North Haven and Berlin, Connecticut, and
fine brick from Philadelphia, Pennsylvania, and Trenton, New Jersey.

Slate from Maine and Pennsylvania quarries is used on a fair proportion

of the steep roofs erected. The use of cement mixed with lime in mor-

tar is increasing, the proportions recommended by the best authorities

being one part of lime to two parts of cement in summer, or in warm
weather, and one of lime to one of cement in cold weather. Kosendale

cement chiefly is used, but a considerable amount of imported Portland

is also utilized.

GEORGIA.

Atlanta.—Stone mountain, at a distance of 16 miles from the city,

furnishes granite for superstructures, ornamental work, and trimmings,

whde ''uative blue stone," locally so called, and quarried near the

city, is the material used for foundations. In addition to these stones,

marble from Pickens county, limestone from Alabama, Kentucky, and
Indiaua, and sandstone from Kentucky are also employed in orna-

mental work. Indiana oolitic limestone was used in the erection of the

Georgia State capitol All brick is of local manufacture ; slate is

brought from Rock Mart, Georgia.

Savannah.—Alabama limestone, quarried at Netta, and granite from

Stone mountain, Georgia, are now quite extensively used to supply de-

mands for stone in building, and is replacing Connecticut brown stone,

which was formerly very largely employed. Common brick is locally
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manufactured, while pressed brick for front work is brought from Ma-
con and Atlanta. Rosendale and Georgia natural-rock cement, and also

Portland cemeut, manufactured at Cement, Georgia, are in use.

Cement is also used in the manufacture of an artificial stone known
as "tabby" from oyster shells and cement, giving a product satisfac-

tory in appearance and strength.

IDAHO.
Boise* City.—Sandstone locally quarried is used for foundations, while

Ohio freestone and Kentucky limestone are used in superstructures.

There is a marked improvement in the style and taste displayed in the

erection of buildings within the past few years. Common brick is

made in the vicinity, while fine brick comes from Zanesville, Ohio,

and Louisville, Kentucky. Slate from Virginia and Pennsylvania is

used, and cement also comes into consumption.

ILLINOIS.

Aurora.—Limestone from local quarries is the foundation material

while for superstructures and ornamental work Bedford sandstone and

Joliet limestone are popular. Very little slate is used. Buffalo, New
York, and Utica, Illinois, cements supply most of the demand for this

material.

Chicago.—Probably no city in the Union makes use of a greater va-

riety of building stones than Chicago. There is hardly an important

quarry in any part of the country which does not supply stone to the

market of this city. The slate used is principally from the quarries of

Pennsylvania and Vermont, about 10,000 squares being annually con-

sumed. Natural-rock cement comes chiefly from Milwaukee and Louis-

ville, while probably all the varieties of Portland are in use.

INDIANA.

Indianapolis.—For foundation construction limestone from Decatur,

Jennings, and Jefferson counties, Indiana, is commonly employed.

Oolitic limestone from Monroe, Lawrence, Owen, and Harrison coun-

ties is most widely adopted for ornamental work in superstructures.

The introduction of natural gas has stimulated building to a very

marked extent within the past two years. This statement may be made

indeed of all Indiana towns in which natural gas has made its appear-

ance. The Bangor, Pennsylvania, slate quarries furnish most of the

slate used. Cement for ordinary work comes from Louisville, Kentucky,

Portland cement being used for the best grades of work.

IOWA.

Cedar Rapids.—Magnesian limestone from Anamosa, Jones county,

and from Cedar Valley, Cedar county, is used for foundation construc-

tion. For superstructures and fine work generally, Bedford, Indiana,

limestone is popular.
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Slate as a roofing material is almost unknown. A little from the

Lehigh Valley region of Pennsylvania has made its appearance. Mil-

waukee and Louisville cements, mixed with ordinary mortar, are used

to a limited extent in walls which demand such mortar.

Dcs Moines.—Local limestone for foundation walls, and Missouri and

Ohio sandstones for superstructures, are the building stones used.

Eighty per cent, of the buildings erected are frame structures; the

rest are of brick, with more or less stone trimmings. More iron and

terra cotta are used than formerly. Common brick is made locally

;

flue brick comes from Saint Louis. Slate from Maine, Vermont, and Vir-

ginia is employed for steep roofs. Milwaukee and imported Portland

cement mixed with lime is used in mortar when circumstances demand
it. The local lime is, however, quite strong and satisfactory.

KANSAS .

Hutchinson.—The discovery and development of large beds of rock-

salt is an important factor iu the stimulation of building operations in

this town. The brick produced locally is of very poor quality, owing

to a large admixture of sand in the clay. Three-fourths of the brick

used comes from other places, notably Colwich, Lyons, and Topeka,

Kansas, and Kansas City and Saint Louis, Missouri. Slate is prac-

tically unknown.
KENTUCKY.

Louisville.—A hard, flinty limestone, gray in color, and quarried near

the city, is used for foundation construction, while the most popular

ornamental stone appears to be the oolitic limestone from Bedford, In-

diana. Red sandstone from the Lake Superior region is also in use.

The concentration of the leaf-tobacco trade in this city seems to be a

cause of a more active growth in 1888 than that which characterized

1887.

Nearly all the brick used in this city is locally manufactured ; but for

the finest grades Zanesville, Ohio, Saint Louis, Missouri, and Balti-

more, Maryland, are drawn upon. Slate is popular, the well knowu
sources of supply iu Pennsylvania and Virginia being most liberally

patronized, but some is brought from Vermont quarries.

The Louisville cement supplies all demands of ordinary work, and
English Portland is used for finer grades. As compared with twelve

years ago, the use of cement has very largely increased ; this is due as

iu many other cities to the erection of high buildings and the demand
for more substantial and durable work in building.

LOUISIANA.

Neiv Orleans.—Stone is very little used either in foundations or super-

structures in this city. Erame buildings are largely iu the majority.

Ordinary brick is freely used and is manufactured at yards in the city
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and the immediate vicinity ; fine brick comes from Saint Louis, Mis-
I

souri, and Baltimore, Maryland. Portland cement imported from Eng-
land supplies most of the demand for cement.

MARYLAND.
Baltimore.—For foundations a trap rock locally known as Falls Road

stone is in general use. For ornamental work and trimmings Baltimore

county marble, Potomac sandstone, and Berea, Ohio, sandstone are

most freely used ; while granite from various sources is employed to a
|

limited extent. The vast majority of the buildings erected in Baltimore

are of the celebrated Baltimore brick, the ornamental varieties of which
are in demand all over the United States. Comparatively little slate

is used.
MASSACHUSETTS.

Boston.—For foundations Rockport and Quiucy granites are in com-
mon use, but Roxbury pudding stone for the cheapest work is also em-
ployed. A large variety of building stones is used in superstructural

work ; the most prominent kinds are as follows : Granite from Rock-
port, Quincy, Concord, Dedham, and Milford; and Long Meadow and
Ohio sandstone; marble from Vermont.
The brick used is mostly made at yards near the city. Slate comes

almost entirely from Maine.

Much more cement is now used than formerly; the favorite brands

are those of New York and New Jersey and imported Portland for the

finest grades of work.

Holyoke.—Locally quarried sandstone is used in foundations. The
buildings now erected are mostly of brick ; the stone used for trim-

mings is Long Meadow sandstone, Vermont marble, and granite from

East Dummerston, Vermont. All brick is locally made, and as frame

structures are not allowed in the fire limits, is freely used. Rosendale

and imported Portlaud cements supply the demand for this article, the

proportionate consumption of which is increasing.

New Bedford.—Granite from local quarries is used for foundations,

and Cape Ann granite and Long Meadow sandstone for ornamental pur-

poses.

Frame buildings largely predominate as to number, and in value they

are about double that of buildings made of other material. The greater

part of the common brick comes from Taunton, Massachusetts, and

some from Fisher's Island; pressed brick is brought from Danvers, ;

Massachusetts. The use of cement in superstructures is regulated as

in other places by the season—clear lime mortar in the spring and fall,

and mortar of various proportions of lime and cement during the

summer mouths.

Springfield.—Most of the foundations in this city are of brick. Sand-

stone from Long Meadow, and granite from Mouson, Massachusetts, are,

the favorite stones for superstructures. Slate from Maine and Penn-

sylvania is quite freely used for roofing purposes.
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MICHIGAN.

Detroit—Foundations are generally of limestone taken from various

places on the shores of Lake Erie, principally Marble Head and Kel-

ly's Island. Michigan and Ohio sandstones supply most of the demand
for ornamental work, trimmings, etc. Many handsome residences were

built during the year, but the total money value of the buildings erected

in 1888 is less than that of 1887. Michigau slate is extensively used,

but some is also brought from Maine and Pennsylvania. Akron, Ohio,

furnishes the cement for ordinary work, while the usual varieties of

imported Portland cement are in use for the finer grades of work.

Grand Rapids.—For foundation work in this city field bowlders have

generally been used, but as they are becoming scarce sandstone is

largely taking their place. Berea and Amherst, Ohio, sandstone is the

stone commonly used for superstructures. The great majority of all

buildings erected ar >, however, frame structures. This predominance

of frame buildings is likely to continue as long as lumber remains at

the present prices. Very little slate is consumed for roofing purposes,

being used only on the best class of dwellings and public buildings.

Ohio and Louisville, Kentucky, cements supply the greatest portion of

the demand. For the best work Portland cement is used.

MINNESOTA.

Minneapolis.—Blue limestone, which has been fouud locally in great

abundance, suffices for all foundation purposes, but is not used at

all for superstructures. The popular stone for superstructure and
ornamental work is brown sandstone from the Lake Superior region

and the buff sandstones from Amherst and Berea, Ohio. A small

amount of Bedford, Indiana, oolitic stone has made its appearance. The
materials which appear to be markedly increasing in general applica-

tion are iron and steel in the form of steel beams. All common brick is

locally manufactured. Pressed brick is brought from Saint Louis and
Chicago. Milwaukee supplies most of the demand for cement, but other

domestic cements from Louisville, Kentucky, and Utica, New York, are

also in use. English Portland cement is used for the finest grades of

work.

Saint Paul.—Locally quarried limestone is used for foundations, while

for ornamental work, trimmings, etc., brown sandstone from Ashland,

Wisconsin, red sandstone from Portage, Michigau, and Berea, Ohio,

sandstone are in common use. The use of stone is much more general

than it was a few years since. Common brick is brought from Chaska,

Minnesota. Pressed brick comes from Anderson, Wisconsin, and Saint

Louis, Missouri. Milwaukee supplies most of the demand for domestic
cement.
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MISSISSIPPI.
VicTcsburg.—In this city economy is a very important factor in de-

termining the choice of buildiug materials generally. Stone is not used

in foundations, brick being applied to that purpose. What little stone

is used in superstructure comes largely from Chattanooga, Tennessee,

and Dickson, Alabama. Hand-made brick of local manufacture, made
of clay that is well adapted to the manufacture of brick, is the only

brick used in any considerable quantity. The common lime mortar is

not of a quality to stand well without the use of cement, which is used

in all foundation work, but only to a limited degree in superstructures.

MISSOURI.
Kansas City.—Limestone taken from quarries in and around the city

is used for foundation work, while for ornamental work and trimmings

gray sandstone from Warreusburgh, Missouri, red sandstone from Colo-

rado, and Lake Superior sandstone is used. Some browustone from the

Long Meadow, Massachusetts, quarries has been used. At present the

tendency toward increased use of fire-proof materials is quite noticeable,

brick and terra cotta being apparently quite popular. Common brick

is of local manufacture, while pressed brick comes from Saint Louis.

For steep roofs on buildings of the best class some slate, chiefly from

Pennsylvania quarries, and a little from Vermont, is used. Louisville,

Kentucky, cement is applied in all cases where the best hydraulic qual-

ities are needed; that is, for foundations, but for superstructural work

the Milwaukee, Wisconsin, and Fort Scott, Kansas, cements are of most

general application. Local cement of fair quality is also made in the

vicinity of the city, and this is used to a limited extent. During the

last three or four years the standard of excellence in buildings has per-

ceptibly risen in this city.

Saint Joseph.—No stone is used for foundation work, concrete and

brick answering for this purpose. Warreusburgh, Missouri, sandstone

and oolitic limestone from Bedford, Indiana, supply most of the demand
for stone-work in superstructures. Most of the buildings erected are

of brick, very few frame houses being constructed. The brick used is

chiefly of local manufacture.

Saint Louis.— Local limestone, quarried in various parts of the city,

supplies all demands for foundation stone in the smaller structures and

dwelling houses. For the largest buildings limestone from Grafton,

Illinois, is most extensively used. For superstructures a great variety

of building stones is used. Granite from the Allen quarries on the Iron

Mountain railroad, 70 miles south of the city, and red sandstone from

the Lake Superior region, are the stones most freely used for orna-

mental work. Gray and blue sandstone from Warreusburgh is also

used to some extent, and red sandstone from Dunreath, Iowa, has also

made its appearance. The Saint Louis brick, which is gaining a high rep-

utation all over the West for fine quality, durability, and appearance, sup-

plies all demand for brick in this city. For all ordinary purposes, Louis-
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ville, Kentucky, cement supplies the demand. Imported English and

German cements are used for the best classes of work. The slate, which

is freely consumed, comes from Maine and Pennsylvania. The use of

cement in rapidly erected tall buildings is customary, and in foundation

work is very extensively used.

NEBRASKA.
Lincoln.—The limestone used for foundation work comes from the

southeastern part of the State and from Kansas. Sandstone from Car-

roll county, Missouri, and from Cleveland, Ohio, is used for the best

work in superstructures. 'Red sandstone from Colorado is also em-

ployed. The great majority of the buildings erected are frame struct-

ures. The building done in the past year is greater, so far as the num-

ber of buildings is concerned, than that which characterized the year

1887, but less money was invested in 1888. Lincoln is recognized as a

local center of brick manufacture, and the brick used is of local manu-

facture, and large shipments are made to other places in tlie State. The
clay used is difficult to work, but is of fine quality.

Omaha.—There is no good building stone quarried locally. The near-

est is at a point 10 miles south of the city, where a hard limestone is

found, and brick is therefore chiefly used for foundations. For orna-

mental work, however, sandstone from Missouri and from Berea, Ohio,

is most popular. Sandstone from Colorado has also been freely used

within the last few years. The amount of building done in 1888 hardly

comes up to the figures for 1887, the strikes which have occurred in the

last two years haviug produced quite a depressing effect on the building

industry. Common brick is of local manufacture, while the best grades

of pressed brick come from Chicago and Saint Louis. The foundations

of buildings in Omaha are, in many cases, unreliable. This is due to

the condition of the soil, which is, in some cases, quicksand or of soapy
clay. On this account great care must be observed in laying the foun-

dations of the larger buildings. The cement which is freely used in such
walls comes mainly from Milwaukee and Mankato.

NEW JERSEY.

Jersey City.—Trap rock from Bergen Hill is the stone used for foun-

dations, while Connecticut sandstone has long been and still continues

the popular stone for superstructures. The buildings erected are about
equally divided in number between brick and frame. The brick comes
chiefly from the North river yards. The slate, comparatively little of

which is used, comes from Pennsylvania.

NEW YORK.

Albany.—Limestone from Schenectady, New York, aud also Howe's
Cave, is most frequently used for rough work and foundations. Brown
stone from Connecticut, and also from Long Meadow, Massachusetts, is

the most popular sandstone. Some from Ohio is also employed.

3677 MiN 34
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Brooklyn.—Locally quarried stone is used for foundation work, while

Connecticut brownstone and red sandstone from Ohio are the most

popular for superstructure! work. The value of the buildings erected

in 1888 exceeds that of 18S7, but the number erected is less, showing of

course the erection of more expensive structures. Terra cotta, in con-

nection with pressed brick, seems to be increasing in application more

than any other ornamental material. Common brick comes from vari-

ous places on the Hudson river, principally Haverstraw. The finest

pressed brick comes from Philadelphia, Trenton, and Baltimore. Ver-

mont slate is used extensively on steep roofs. Rosendale cement sup-

plies most of the demand for this material.

Buffalo.—For foundation work a so called flint rock, locally quarried,

is used. Local limestone and brown sandstone from Medina and vicin-

ity, and sandstone from various localities in Ohio, are the most popular

materials for ornamental work. Frame buildings are, however, largely

in excess. The brick, mainly, is of local manufacture. Pennsylvania

slate supplies the demand for slate roofing material. Akron, New York,

cement is extensively used.

Ithaca.—Local blaestoue of good quality and of uniform color is used

for foundations. Red sandstone from Medina and sandstone from va-

rious points in Ohio are the most important stones used in superstruct-

ures. About 85 per cent, of the buildings erected are frame structures.

The bulk of the brick used is of local manufacture, and is of good

quality for all ordinary purposes. Maine and Pennsylvania slate and
Rosendale cement supply the demand for these materials.

New York City.—All foundations in New York City are built of stone

which, in many cases, is quarried on the site of the building. The
stones used for superstructures, ornamental work, trimmings, etc., are

of very great variety, coming from all parts of the United States. In

addition to varieties which have long been in use in the city may be

mentioned as recent innovations, oolitic limestone from Bedford, Indi-

ana, and Salem, Ohio ; also limestone from Bowling Green, Kentucky,

and some imported from Nova Scotia and England. The choice of stone

in this city is very largely a matter of taste, expense frequently being a

matter of no consequence. The amount of building done in New York
City was decidedly less in 1888 than in either 1885, 1886, or 1887, in

which years there was, probably, an excess above immediate demands.

All brick used in this city comes from points on the North and Hudson
rivers, and from places in the vicinity of the city. In the consumption

of slate the quarries of Pennsylvania and Vermont supply almost the

entire demand. Slate cannot be regarded as generally popular in New
York, as lighter materials are more generally called for. The rapid

erection of tall and fine buildings calls for a very large consumption of

cement. Of the domestic varieties the Rosendale is the most popular

brand, while all kinds of imported cement are in use.

Rochester.—Limestone quarried locally supplies all the demand for

foundation work. lu many cases it is taken from the site of the build-
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ing itself. Sandstone from Medina, New York, and from Long Meadow,
Massachusetts, is the stone principally used for superstructures.

The frame buildings erected are very greatly in the majority. The
number of buildings constructed in 1888 was greater than that in 1887,

but the money expended, in building was less. There is at present a

tendency to the increased use of fireproof materials. This necessitates

an increased use of iron in building. All common brick is of local man-

ufacture, while the finest grades of pressed brick come from Trenton and
Philadelphia. Maine slate supplies the demand. Cement from Buffalo

and Akron is used, and also imported Portland cement. The tendency

to mix cement with lime in common mortar is increasing from year to

year.

Syracuse.—Foundations are built largely of Onondaga blue limestone,

taken from quarries 7 miles south of the city. Gray limestone, taken

from the same quarries, has been used for many years in superstructures,

but in the finest ornamental work Ohio limestone and Long Meadow,
Massachusetts, brownstoue have been used to a large extent. Frame
buildings outnumber brick or stone two to one. The amount of build-

ing done in 1888 was decidedly less than that of 1887. As in many other

cities, the increased use of fire proof materials is very noticeable. This

necessitates the use of iron beams and girders, and terra-cotta blocks.

The brick made from the local clay is not of the best quality. It does

not stand frost well. The best brick comes from Philadelphia and Tren-

ton. Slate is used only to a limited extent, most of the roofs being cov-

ered with iron, tin, or shingles. Portland cement, manufactured at

Warner's, New York, is quite popular, the brand most used being

Millen's.

TJtica.—Sandstone, quarried about 3 miles east of the city, and lime-

stone from quarries 15 miles to the north and south, supply all demands
for foundation stone, while for superstructural work and trimmings

Connecticut and Massachusetts brownstone has long been popular.

Frame buildings are very largely in the majority. The amount of

building done in 1888 falls far short of that accomplished in the preced-

ing year. Common brick is of local manufacture, while fine brick from

Philadelphia and Trenton is used to some extent. Very little slate is

used, the whole demand being supplied by that from the Bangor, Penn-

sylvania, quarries. Akron and Rosendale cement are used for all or-

dinary purposes, and imported Portland cement for finer work is used

with comparative freedom.

NORTII CAROLINA.

Wilmington.—Concrete and brick foundations are constructed in the

majority of cases, very little stone being used for this purpose. Brown-
stone from Wadesborough, Auson county, North Carolina, and granite

from quarries in South Carolina are used for ornamental work. The
vast majority of buildings erected are frame structures. Much less
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building was done in 1888 than iu 1887. Economy in building is a very

important consideration and cheap edifices are the rule, (^ood common
brick is locally manufactured. Some face brick comes from Pbiladel-

:

phia and Baltimore. Slate is used on steep roofs to a limited extent,

and comes from Virginia.

OHIO.

Cleveland.—The sandstone obtained from quarries at Amherst, Berea,

and Euclid are very freely used, not only in foundation work, but also
i

iD superstructures. Eecently red sandstone from Pennsylvania and the

Lake Superior region has been quite freely adopted. Eighty per cent,

of the buildings erected are frame structures. The erection of fine

residences is going on with great rapidity and with a decided improve-

ment in taste over what characterized the city ten years ago. An in-

creased use of fire-proof materials characterized the buildings erected

for business purposes. Slate is quite freely used for residences. It

comes uniformly from Pennsylvania and Maine. For all ordinary work
cement from Akron, Ohio, and Louisville, Kentucky, is used.

Toledo.—Local limestone is used for foundation construction, and
sandstone from Berea and Amherst, Ohio, quarries, together with some
from Stony Point, Michigan, is popular for ornamental work. Tbe
widely known Bedford, Indiana, limestone has also come into use and

is at present quite fashionable. Tbe common brick used is manu-

factured iu the immediate vicinity of the city. Slate from Michigan

and also from Pennsylvania and Maine is used on all steep roofs. Cem-
ent comes from Louisville, Kentucky, and Milwaukee,Wisconsin.

PENNSYLVANIA.

Harrisburg.—For foundation construction limestone quarried in the

city limits supplies the demand. For superstructures quite a variety

of different stones is in common use, brown sandstone being the most

prominent. It is quarried mainly at Hummelstown and Derry, Penn-

sylvania. Common brick is locally manufactured. Slate is used for

steep roofs, and comes exclusively from the quarries in various parts

of Pennsylvania.

Philadelphia.—Conshohocken stone is the most important foundation

stone iu use. Some from Leiperville and from Port Deposit, Maryland,

is also in use. The most popular stone now used in ornamental work

is the oolitic limestone from Bedford, Indiana. For this particular

variety of stone Philadelphia is one of the most important markets.

Hummelstown brownstone has long been used, and is very generally

known throughout the city. Port Deposit granite is also quite freely

used. Georgia marble for interior decoration has become quite popu-

lar in the last two or three years. The number of buildings annually

erected in Philadelphia is larger than in any other city in the country.

Very few tenement houses are in use, the large amount of territory
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covered by the city rendering it possible for every person, if be so de-

sire, to occupy bis own bouse. Many dwellings erected are quite small.

At present an imitation of Englisb brick is being used, and is gener-

ally recognized as an innovation. Pennsylvania slate is quite elabo-

rately used on roofs tbat call for tbat material. Cement is making quite

rapid strides in replacing lime in all buildings which are rapidly erected.

This is brought about partly by the fact that the lime produced in the

vicinity is not a first-class article, containing such a percentage of mag-

nesia as to interfere with its good qualities.

RHODE ISLAND.

Newport.—Granite found near the city is used in stone foundations.

For ornamental work Nova Scotia sandstone is quite popular. During

1S8S strikes interfered to quite a marked extent with the amount of

building done. Common brick is locally manufactured, but the finest

kinds are obtained from Philadelphia. Vermont supplies most of the

slate used.
SOUTH CAROLINA.

Charleston.—Stone is not at all used in foundations. The use of

brick is universal. The use of stone is restricted to sills and steps and

ornamental trimmings, but the total amount used for such purposes is

very small. Owing to a lack of knowledge in the erection of brick

buildings they are not popular in this city. The trouble encountered

in brick buildings is their dampness, which is the natural result of plas-

tering immediately on the brick wall without leaving an air space be-

tween. The vast majority of buildings erected are frame structures.

Tbe recent earthquake in this city has also had its effect in increas-

ing the erection of frame buildings rather than those of other mate-

rials. The same cause has resulted in an increased use of cement in

foundation work. Slate is not so much used for roofing purposes as in

the past, light materials having the preference.

TENNESSEE.

Memphis.—Very little stone is used for foundation construction, and
that little consists of Alabama limestone. This stone, together with

Bowling Green limestone and Buena Vista, Ohio, freestone, sup-

plies the demand for ornamental stone. The vast majority of all build-

ings erected are frame structures. The amount of building done in

1888 is very decidedly less than that of the preceding year. The brick

is of local manufacture and of fine quality. What little slate is used

comes from Virginia.

TEXAS.

Austin.—Magnesian limestone from the immediate vicinity of the

city is used for foundations. This, together with granite from Burnet,

supplies the greater part of the demand for snperstructural stone.

Brick buildings outnumber frame. The common brick used is of local
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manufacture and is of a straw color. The lime locally manufactured is

of good quality, and for that reason is used to the exclusion of cement,

which is in demand only for purposes requiring hydraulic material.

Rosendale cement and various imported varieties are in general use.

Seme that has been obtained from San Antonio is found to compare

favorably in quality with Eosendale cement, and it is therefore becom-

ing quite popular.

Dallas.—No good stone is available for foundation work in this city,

and for that reason brick is the material commonly used. For orna-

mental work and superstructures red sandstone from Colorado has long

been popular. Granite from Burnet county has recently been used

quite freely. The most of the dwellings erected are frame structures.

Business1 blocks are chiefly of brick. The brick locally made is hard

and strong but rather rough in appearance and irregular in size. Saint

Louis pressed brick is used largely for fronts. Slate is very little used,

but within the last two years its consumption for roofing purposes has

increased. The so called Alamo cement made at San Antonio is grow-

ing rapidly in public favor. It is regarded as being equal to the Ro-

sendale cement in quality.

Galveston.—Foundations in this city are made of concrete and also

of granite blocks from the central and western part of the State.

Granite from Burnet county and magnesian limestone from various

points in the central part of the State, with gray and brown sandstone

from Brown and Leon counties, supply most of the demand for orna-

mental stone. The general character of the building done in 1888 is

better than that of former years, but the number of buildings erected

is less than in 1887. Thecommon brick in use is of two kinds—red brick,

weak in constructive strength but practically fire-proof, and a light

brownish-gray brick very strong but incapable of resisting intense heat.

The raw clay used is believed to be of good quality but the manufact-

ure is defective. Pressed brick from Saint Louis and Philadelphia is

used. Slate for steep roofs is quite popular; it comes largely from

Virginia and some also from Pennsylvania quarries.

VERMONT.
Brattleboro.—So-called slate stone from local quarries, and to some

extent granite, is used for foundations. For superstructures granite

from East Dummerstou,Vermont, sandstone from Long Meadow, Massa-

chusetts, and marble from Rutland, Vermont, are the stones most used.

Most of the buildings erected are frame structures. A limited supply

of common brick is obtained from local yards. Large contracts are

filled from yards at Greenfield and Montague, Massachusetts. Pressed

brick comes from Boston and Philadelphia. Slate from Monson, Maine,

and Bangor, Pennsylvania, supplies all demands for this roofing

material. The lime locally produced gives good satisfaction without

admixture of cement, and in exposed places above ground it is used by
itself. The use of cement is confined to walls below the grade line.
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VIRGINIA.

Lynckburgh.—Granite which exists in abundance in the immediate

neighborhood is used for foundations. There are no stone buildings in

the city. Trimmings are of Richmond granite and Baltimore marble.

There is at present an increased tendency to indulgence in ornamental

work. This consists chiefly of terra-cotta and stone. All common brick

and a coarse variety of front brick are manufactured in the vicinity.

James river cement manufactured at Balcony Falls, Rockbridge county,

Virginia, is the only cement used in large quantities.

Petersburgh.—The granite which has receutly been developed at quar-

ries near the city is used not only for foundation work, but also for su-

perstructure. The quality of this stone is very fine, being exceedingly

hard and susceptible of high polish. In addition to the use of this stone,

brick is also largely used for foundations. Nearly all the brick used is

manufactured locally and is of good quality. Buckingham county slate

and James river cement are in liberal use and supply practically all de-

maud for these materials.

Richmond.—Granite from quarries in and around the city and brown-

stone from Alderson, West Virginia, are used for foundations and su-

perstructures also. Ohio sandstone is also in use. The common brick

is of local manufacture, the clay for this purpose being very good. Or-

namental brick comes from Philadelphia and Baltimore. Buckingham
county slate and James river cement supply all demands for these mate-

rials.

WASHINGTON.

Tacoma.—The year 1888 was a period of great operations in the erec-

tion of buildings in this city. The causes for this great increase are

chiefly the results of efforts to develop the natural resources of this re-

gion and the large immigration resulting from the boom. The comple-

tion of the Cascade division of the Northern Pacific railroad is also a

cause of increased prosperity. Brick of good quality is locally manu-

factured. Slate is not used at all. Imported Portland cemeut is ex-

clusively used, being brought to the city as ballast in ships.

WISCONSIN.

Milwaukee.—Local limestone is used without exception in all founda-

tions. For superstructures Ohio and Indiana limestones and sandstones

from the Lake Superior region are generally used. The brick of local

manufacture is buff in color, no red brick being made. All red brick

is imported from other points. What little slate is used comes from

Pennsylvania. Milwaukee cement supplies all demands for the domes-

tic article. It is used iu all good foundation work, but very little in

walls above ground.
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GRANITE AND AT.EIED ROCKS.

The value at the quarries of the granite and allied rocks produced

during 1888 is estimated at $8,000,000.

Following the plan already adopted in previous reports, tabular state-

ments are presented below giving items of production and such other

information as has been received from some of the granite producing

localities.

The production of granite in 1888.

States.

California.

Maryland.

Massachusetts.

Localities.

Connecticut

Georgia
Maine

Los Angeles

Sacramento.

New Hampshire

New Jersey
New York

Pensylvania
Rhode Island . .

.

Vermont

Virginia

Wisconsin

Northhridge
Northfield
North TTxbridge .

Quincy
Rockport
Sherborn
Westford ,

West Quincy...
Worcester
Concord
Miltbrd
Nashua
Avondale
Brooklyn
New York City.
Philadelphia ...

Diamond Uill. .

.

Niantic
Barre
Woodbury
Lynchburgh
Petersburgh
Berlin
Oshkosh
Washburn

Value of
product.

Remarks.

Greenwich
Sterling
Atlanta
Addison I'oint

Biddoford
Deer Isle
Frankfort
Franklin .

North Jay
Red Beach

Round Pond .

.

Wayne
West Sullivan
Baltimore
Ellicott City...
Granite
Port Deposit...
Fitchburg
Monson

$45, 000

12, 000

70, 000
20, 500

467, 000

10, 000
80, 000
150,000
1 75, 000

215, 000

87, 500

40, 000

fi, 500
1,100

194, 000

30, ooo

19, 250
G5, 000

149, 702
100, 000

CO, 000
4,000

50, 000
500, 000
325, 000

4,350
11,250

100, 000
600, 000

80, 000

14, 800
10, 000
75, 000
:so, ooo
75,000
40, 000
l. 8:i6

160, 000
270, 000

3, 000

45, 000

13,000
65, 000
40. 000

125, 000

This is the value for San
Diego, San Bernardino,
and Los Angeles counties.

This granite is quarried in

Placer count} , where
there are about fifteen

quarries. Two new quar-
ries were developed at
Liucoln, Placer county,
during the year.

A valuable ledge of black
granite was discovered in

this region in 1888, and it

is expected that operations
will be commenced during
1890.

At this place there were
33,460 tons quarried. This
represents a gain of over
5,000 tons over 1887.
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i. in Mir:.

New discoveries and developments.—Considerable activity lias been

shown during the past year in the development of new sources of gran-

ite not only for building, but also for ornamental purposes. The popu-

larity of granite for quite a variety of purposes is increasing noticeably

from year to year. Its use for tombstones and monuments, in the ma-

jority of which cases it is polished, is increasing in the most encouraging

manner. In this connection the tendency is of course to replace marble

for these purposes, but it can hardly be said that the marble industry is

perceptibly affected by the competition of granite.

Arkansas.—The prospectus of the Arkansas Granite Company, of Lit-

tle Rock, Arkansas, has recently been received. Judging from it, and

also what has already been accomplished by this company, expectations

of a very prosperous business in the production of granite seem amply

justified. The quarries operated by this company are situated on the

southern boundary of Little Rock. The granite is properly a syenite,

and is known as the Fourche Mountain granite of Arkansas. The fol-

lowing is an analysis of this granite, made under the direction of Dr.

John C. Branner, State Geologist:

Analysis of Fourche Mountain granite, Arkansas.

Silica
Ferric oxide
Ferrous oxide
Alumina
Lime ..

Magnesia
Phosphoric acid
Potash
Soda
Manganese
Waterloo to 115° C.
Loss on ignition

Total

Per cent.

60.03
4.01
.75

20.76
2.62
.80
.07

5.48
5.96

Trace.
.06
.53

101.07

This granite is well adapted not only for building stone, but more

especially for monumental work. The quarries now operated have been

opened only a short time. The originator of these operations was Mr.

D. O. Keefe, whose connection with the granite-quarrying business

dates back to 1858. For twelve years he was superintendent of quar-

ries in New England. In 1880 he opened the Granite Bend quarries of

Missouri and was in charge there of a working force of 250 men, ship-

ping from 10 to 15 car loads of paving blocks to Saint Louis every daj.

He visited Little Rock in 1887. Recognizing the value of the Fourche

granite, he opened the quarries now controlled by the Arkansas Granite

Compauy. Although the operations of this company are of such recent
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date, the amount of business already done by it is quite considerable;

It was awarded the contracts for furnishing paving blocks to' the cities

of Memphis and Louisville for the year 1880.

California.—During the year 1888 some very fine granite was taken

from the quarries located in the foot hills near Pasadena. The future

prospects of operations at this point are very good. The granite quar-

ries at Victor, San Bernardino county, yield a very good granite for

leaving purposes. Operations are actively going on at quarries south-

west of Colton. Operations at quarries situated 3 miles north of the

Southern Pacific railroad, in the vicinity of Los Angeles, were com-

menced in March, 1887. Since that time over 75,000 cubic feet of stone

have been shipped to Los Angeles and other places. The extent of the

operations already conducted point unmistakably to future prosperity.

The Pacific Granite Company has recently been organized at San Diego

to work the granite quarry located in Temecula canon.

Georgia.—The operations of the Venable Granite Company will be

materially enlarged during the current year. The Central Railroad

and Banking Company, with headquarters at Savannah, has recently

purchased 55 acres of land, upon which it will quarry granite to be used

in ballasting the main stem of its road from Savannah to Atlanta. A
company has been organized to quarry granite on land situated near

Bock Mart. In this connection it proposes to build a railroad from

Douglasville to Rock Mart. The Georgia Quincy Granite Company,

of Macon, has recently been organized with a capital of $200,000.

Quarrying operations will probably be prosecuted during the coming

year. The quarries are situated near Sparta. A granite quarry near

Covington, Georgia, is to be developed by Mr. R. L. Simms. The

Southern Granite Company, of Atlanta, will materially enlarge the

plant at its granite quarry.

Maine.—A company known as the Booth Brothers and Hurricane Isle

Granite Company, with a capital of $250,000, has been organized to

carry on business in New York city and a number of other places for

the purpose of quarrying granite. The operations in Maine will be con-

ducted in Hancock, Knox, aud Washington counties. The operations

of the Mount Waldo Granite Company will be materially enlarged in

the spring of the present year.

Maryland.—The Coulson granite quarries at Port Deposit have been

leased by parties from Elkton, Maryland, for the purpose of producing

granite. Mr. W. F. Weller, of Granite, Maryland, has recently leased

a stone quarry there for the purpose of producing Belgian blocks. Ex-

tensive operations are expected for the latter part of the preseut year.

A granite quarry has been discovered on the farm of Mr. W. V. Bouic,

near Rockville, and it is the owner's purpose to develop the same.

Massachusetts.—A granite quarry, located atTreney, New Hampshire,

has recently been purchased by capitalists of Worcester. It is to be de-
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veloped during 1889. The active operations which have recently been

conducted at quarries situated at East Bluehill have encouraged the

opening of another quarry, from which stone will probably be taken

during the present year.

New Hampshire.—The Granite State Stone and Slate Company has

recently been organized at Portsmouth, with a capital of $300,000. The
company proposes to operate granite aud slate quarries.

North Carolina.—Messrs. Grant and Egan have leased land near

Wadesborough, upon which they will open granite quarries for the pur-

pose of filling a contract to place 100,000 tons of stone on the jetties at

Charleston, South Carolina. The granite quarry near Keruersville has

recently been purchased for the purpose of developing granite. The
Mount Airy Granite Company, of Mount Airy, has recently been or-

ganized with Mr. J. A. Odell, of Greensborough, as president. The
Gray Stone Granite Construction Company contemplates enlarging

operations, as is indicated by the fact that its capital stock has been

increased from $22,000 to $4^,000.

South Carolina.—The Southern Construction and Quarry Company,
of Kentucky, represented in Columbia by Mr. R. A. Stewart, has pur-

chased the Granby quarry, situated 3 miles from Columbia. This com-

pany expects to develop the quarry and build a railroad to it.

Texas.—The granite quarry at Marble Falls, Burnet county, is now
attracting considerable attention on account of the quality of the stone

and the fact that this stone is to be found in the new capitol building

at Austin. Quarrying operations in this region are increasing notably

from year to year. The Texas Capital Granite Company, operating in

Burnet county, has not yet closed its contracts for furnishing 27,000

car loads of granite. To facilitate the fulfillment of this contract the

company expects to add $10,000 worth of machinery to the plant

already existing at its quarries.

Vermont.—The Wetmore granite quarry at Barre has recently been
purchased by a company of Montpelier capitalists. This property com-

prises 20 acres of laud 4 or 5 miles from Barre village. Operations are

to be started at this quarry during the present year.

Virginia.—The Glen Echo Granite Company, with a capital of

$100,000, has recently been organized at Alexandria for the purpose
of developing granite quarries in Montgomery county, Maryland.

COMMON LIMESTONE-

Production.—The value of the common limestone produced in the

United States during 1S88 is estimated at $6,250,000— i. e., the same
figure as for 1887. While there have been gains in production here

and there, these have been offset by quite a considerable decrease in a

number of important places, so that the total output is very little, if

any, greater than that of 1887. The following tabular statements



540 MINERAL RESOURCES.

give the value of the limestone produced in some of the regious during

1888:

Production of the principal limestone regions in 1888.

States.

Illinois

Indiana

.

Iowa.

Kansas . .

.

Kentucky
Michigan

.

Minnesota

Missouri..

Nebraska

.

New York

Ohio

Localities.

Alton
Belleville
Grafton
Joliet and vicinity

Kankakee.
Leniont ...

Quincy
Kockibrd .

Bedford . .

.

Bluffton ....

Decatur
Ellettsville.

.

Fort Ritnor

.

Laurel
Logausport

.

New Point..
Romona
Ridgeville ..

Saint Paul .

.

Wabash
Bedford
Burlington
Charles City
Davenport
Dubuque
Farley
Gilmore City ...

Iowa Falls
Mason City
Quarry
Stone City
Wapello
Augusta
Florence
Oketo
Winfield
Warren county

.

Alpena
Dundee
Duluth
Faribault
Kasota
Minneapolis
RcdWing
Marshall ,

Springfield
Omaha.
Auburn
Buifalo
Cobleskill
Bloomville
Bluffton
Cincinnati
Cleveland

Covington
Columbus
Dayton..
Greenfield
Kelly's Island . ..

New Paris
Point Marblehead
Sandusky
Sprincfield
Sunbnry
Tiffin..'

White House

Value of
product.

$2, 700
4,558
4,500

450, 000

32, 000
427, 250
36, 400
G, 000

400, 000

10, 000
4,000

54, 795
30, 000
30, 000
5,000

40, 000
77, 000
1,000

100, 000

14, 000
650

13, 500
3,500

10, 000
54, 174
7,125
2,337
1,000
9,000

40, 000
127, 200
2,000

11, 250
40, 000
11,000
81, 750
60, 000
5,700
8, 000

100, 000
3,000

110,000
150, 000
6,700
6,500

34, 050
90, 000
1,950

47, 600
18, 000
3, 000

13, 000
75, 000

, 250, 000

17, 000
6, 000

35, 000
20, 000

140, 000
5, 400

36, 000
(i, 250
1,000

13, 000
1,000

11,250

Remarks.

This includes the whole of
Will county. The produc-
tion here was less than
that for 1887.

The demand for this stone is

increasing markedly from
year to year.

This includes Decatur and
Shelby counties.

This amount was produced
by 60 quarrymen in the
northern part of Ohio,
near Cleveland.

See statement for Cleveland.
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Production of the principal limestone regions in 1888—Continued.

541

States.
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in treating the stone with a solution in which a strong acid plays an
important part. This solution acts upon the stone to the depth of about
half an inch. The product of the action becomes incorporated with the

stone, closing up the pores and giving the surface a marble-like appear-

ance and character, and rendering it impervious to moisture. It is

claimed that great additional strength is thereby imparted to the stone,

the face of which is so hard that it can be polished to a surface as

smooth as that which can be produced on marble or granite. Some
stone prepared by this process before it was perfected was used iu

building a church five years ago. It is stated that not the slightest

sign of disintegration has yet made its appearance. The process is now
being used by the Oolite Marble Company, of Loudon. The future of

this process will undoubtedly be regarded with considerable interest

by those interested iu stone construction. The additional cost involved
in the application of this process adds less than 5 per cent to the orig-

inal cost of the stone.

Although the quantity of marble produced iu the year 1888 falls

somewhat below the product of 1887, it is at the same time true that in

no previous year have so mauy new developments, additions to quarry-

ing capacity, etc., been made as in 1888. The prospects of a large out-

put during 1889 are exceedingly good in all the large marble-quarrying

centers.

Alabama.—The Chewacla Lime Works of Chewacla are making prep-

arations to quarry marble, which has been found on their " Spring

Villa " property. The examination of this stone which has thus far been

made indicates that it is of fine quality. Marble quarries in the vicinity

of Talladega are being investigated with a view to their future develop-

ment.

Arkansas.—Large deposits of a gray marble, easily worked and sus-

ceptible of a high polish, have been discovered in Searcy county. Judg-

ing from the quality of the stone, its future development seems probable.

California.—During the first part of 1888 very little work was done
in actual quarrying of marble at the Inyo marble quarries, situated near

Owen's lake. The superintendent, Mr. I. V. Luce, visited eastern

sources of marble for the purpose of studying recent improvements in

machinery. It is proposed by the operators of these quarries to equip

them with the most improved appliances for taking out the largest blocks

demanded by the trade. Making use of an improved method of blast-

ing, the Inyo Marble Company has found that it can split out large

blocks of marble without injuring or destroying them. The method is

similar to that used iu large sandstone quarries, and consists in drilling

a hole half through the block and then cutting notches on each side of

this in the direction of splitting. A small quantity of black powder is

poured loosely into the hole, a fuse inserted, and a piece of wadding then

forced into the hole, leaving a considerable air space between that and

the powder. On firing the blast the block is neatly split without in-

jury. The openings already made in these quarries allow the extrac-
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lion of blocks 25 feet in length by 10 or 12 feet in the other dimensions.

The railroad has completed the new side track from the main line to the

present works and the quarry dumps. Near Julian, in San Diego

county, an immense ledge of white marble has been discovered. As
soon as railroad facilities have been completed and the operations are

under way, it is expected that quarrying operations will be commenced.

Another ledge of marble has also been discovered in the San Gabriel

mountains, in Los Angeles county. No developments are yet reported.

A large deposit of unusually fine marble has also been discovered in the

northern end of Death valley, San Bernardino county. The location is

such that quarrying operations can be conducted without great cost.

Georgia.—Georgia marble continues to attract the attention which

was bestowed upon it immediately after the commencement of the

operations of the Georgia Marble Company. This marble is in great

demand in a number of the largest cities of the country, particularly

for the purposes of interior decoratiou. The Georgia Marble Company,
of Tate, has been obliged to enlarge its plaut and to introduce addi-

tional machinery for quarrying. A number of Wardwell & Ingersoll

chauuelers have been purchased and put in operation. The American
Marble Company, of Marietta, Georgia, will probably develop marble

quarries during 1889, and ultimately it proposes to establish marble

works. A quarry of black marble has been discovered at a distance

of 2h miles from Spring place and 9 miles from Dalton. It is proposed

to develop these quarries at once.

North Carolina.—The Natla Consolidated Iron, Marble and Talc Com-
pany commenced operations at its quarries in the early spring of the

present year. These quarries are situated at a distance of 5 miles from

M n rphy

.

Tennessee.—The Tennessee Producers' Marble Company was incor-

porated, with a capital stock of 8200,000, early in the spring of the

present year. The operations of this company will undoubtedly be

very considerable. It will operate quarries of its own as well as others

to be leased from various parties. The Standard Marble and Stone Com-
pany, of Chattanooga, contemplates the development of marble quar-

ries at Loudon. Operations, however, have not yet been commenced.
A marble mill will probably be built during the present year near

Kogersville. The operations will include quarrying as well as the man-
ufacture of marble. The Knoxville Marble Company has recently been
reorganized. The quarries of this company are near Knoxville. Addi-

tional machinery is to be employed. A marble quarry is to be devel-

oped near Clarksville during 1 889. New quarries have also been opened
at Madisonville.

Utah.—Apparently valuable marble quarries have been located in

Iron county. Samples from these quarries have been examined, and
the quality of the stone appears to be sufficient to justify operations,

which, however, have not yet been commenced.
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Virginia.—Quarries iu the neighborhood of Roanoke will probably

be developed during the summer of 1889.

Washington.—Four miles south of Rattle Snake springs an exteusive

ledge of landscape marble has been discovered. The stone is very at-

tractive in appearance, but as yet no quarrying operations have been

inaugurated.

SANDSTONE.

Production.—The value of the sandstone produced in the United

States in 1888 is estimated at $6,750,000, a figure only $250,000 greater

than the value of the product of 1887. While the gains in production in

Ohio, Colorado, and one or two other western localities, were quite

striking, they were offset by a falling off in induction in New York

State.

The developments iu Colorado are very promising for an increased

output in 1889. Sandstone production in Michigan and Wisconsin also

bids fair to become quite considerable in the course of a few years.

The following items of information in regard to important localities

are presented

:

Production of sandstone in the principal localities in 1888.

States.
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Production of .sandstone in the principal localities in 1888—Continued.

States.

Ohio

Pennsylvania.

Wisconsin

.

Localities.

A kron
Bedford
I'.uena Vista.
Cincinnati ...

Cleveland

Columbus
Klyria
Newark
Peninsula
Steubenville
Twinslmrgh
Zanesville
Meshoppenand vicin-

ity.

Nicholson
Beading
Skinner's Eddy
Yardley
Ashland

Value of
product.

$5, 100

y, ooo
no, ooo
51, ooo

700, 000

2,550
100, 000
7,980
7, 500

6, 000

2, 900

13, 750

50, 000

88, 000
18,600
80, 000

130,000
125, 000

Remarks.

This was produced by quar-
ries situated in the north-
ern counties of this State,
chiefly Cuyahoga and Lo-
rain. It does not include
Buena Vista stone.

See chapter on
coveries and
ments."

' New Dis-
Develop-

New discoveries and developments.—-The California Stone Company
has recently been incorporated to work sandstone quarries in Kern
county, California. The capital stock of the company is $25,000.

The Wadesborough Brown Stone Quarry Company has recently added
new machinery to its quarry plant, which is situated near Wadesbor-
ough, North Carolina. The development of sandstone quarries in Col-

orado continued during 1888 with undiminished activity. The quarries

of this State are capable of supplying the very best quality of sand-

stone of all varieties of color. A large portion of this Colorado sand-

stone is shipped to the Missouri River valley, whence it goes to a large

number of cities in the west, and south as far as New Orleans. The
rapid rise of the sandstone business in Colorado has called forth many
comments from persons interested in stone production.

The operations of the Cleveland Stone Company, workingquarries at

some fourteen or fifteen different localities, are at present regarded

with much interest by those engaged in the sandstone business. One of

the most important localities at which the operations of this company
are conducted is Berea, Ohio. At this place large and very extensive

quarries are being actively operated by a force of GOO men. In connec-

tion with the quarries are two plants for sawing and manufacturing the

stone into flagging. A grindstone mill is also on the spot, from which
grindstones of all sizes and thicknesses are rapidly turned out for ship-

ment to all parts of the country. The quarrying operations are con-

ducted with all the most modern improvements. The method of blasting

is a patented process, and, briefly described, consists in drilling holes of

f>he depth of about 6 feet at short intervals in the line along which the

3077 min-—35
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stone is to be split. In this Hue boles of less depth are drilled at inter-

vals to determine tbe direction of the split. Into the deeper holes is

placed a small charge of black powder. Above this, and inclosing a col-

umn of air below it, is placed a wad, which is then tamped in place. The
edges of the hole containing the powder are then notched in the direc-

tion of the split. Upon firing the powder by means of an electrical fuse,

the rock is split with perfect smoothness and without chipping or break-

ing along the intended line. This blasting process is only applied when
very large blocks are to be taken out. In cutting the largest blocks

into smaller sizes channeling machines are freely used. Still smaller

blocks may be cut by means of wedges. The stone splits with the

greatest ease and into quite thin slabs. All the quarrying operations

are conducted with ease and certainty, as the structure of the'stone is

so perfectly uniform that safe predictions in regard to its conduct in the

various operations may be made. The company has recently purchased

a large amount of additional property situated in the town. A consid-

erable amount of this property was used for residences of the inhabi-

tants. On a part of it stands the Berea College, which is to be moved
to give way to the quarrying operations. The demand for this stone is

very great, and operations are limited only by the transportation facil-

ities. As many as 78 car loads per day are shipped from the quarries.

The earth lying above the stone is stripped by means of steam shovels,

which operate with great rapidity. During the winter the entire force

of men is employed in stripping operations to prepare for the quarrying

of the coming season. A certain force, however, is employed the year-

round in stripping off the earth, which has an average depth of 25 feet.

The stone itself is quarried to a depth of 40 feet, at which point it is

found to be comparatively inferior in quality, and is therefore not quar-

ried. It is the policy of the company to buy up only such property as

will yield easily-quarried stone.

Within the last two years the Prentice Brown Stone Company has

been operating sandstone quarries at Houghton, Bayfield county, Wis-
consin. The main office of the company is at Ashland, Wisconsin.

Branch offices are also located at the quarries and in New York City.

The company has been incorporated under the laws of the State of

Wisconsin, with a capital of $1,250,000. The property comprises 578J,

acres of laud, all underlaid with brown stone. The present plant in-

cludes five steam chanuelers, together with other machinery of the most,

improved character. Explorations have been liberally made, and there

seems to be little doubt that the supply of this brown stone is practically

inexhaustible, and it is believed to be only a question of men, machinery,

and transportation facilities to furnish very large quantities of stone.

The product of these quarries is already well known in the following

cities : Chicago, Cincinnati, Saint Louis, Saint Paul, Minneapolis, Kan-
sas City, and Omaha. The Chicago, Saint Paul, Minneapolis and Omaha
railroad has extended side tracks to tbe quarries, and cars are now
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supplied immediately at the works and are rapidly loaded by means of

machinery. The president of the company is Mr. Frederick Prentice,

to whose energy and activity the magnitude of the present operations

is due. The property operated by the company was purchased by Mr.

Prentice thirty-four years ago with the idea of ultimately quarrying the

brown stone which was known to exist there. The time appears to have

come now when transportation facilities are sufficient for shipment to

cities in the East as well as to the larger Western cities. The stone is

easily quarried, and there is very little waste. The operations conduct ed

previous to the year 1888 amounted .to very little in comparison with

the work done since that time. There are now about 60 acres cleared

for quarrying purposes, and the operations of clearing away surface

material are steadily going on. The ultimate prosperity of the company
seems already entirely assured as well as the magnitude of the opera-

tions which it will carry on.

SLATE.

Product.—The following table shows the product of slate for the

years 1884 to 1888, inclusive :

Product of roofing slate in all sections during the years 1884 to 1888.

[Squares of 100 square feet each.]

Sections.

Bangor and Pen Argyl region, Penn-
sylvania

Slatington region, Pennsylvania . . _

Chapman's, Pennsylvania
Peach Bottom, Pennsylvania
Maine
Michigan
Vermont
Virginia '.

New Jersey

1884.

195. 505
104, 000
29, 499
10, 000
41,000
7,000

85, 000
9,000

1885.

Total 481, 004

196, 832
108, 000
26, 328
14, 500
34, 000
10, 000

130, 000
17, 300

1886. 1887.

215, 341

109, 000

24, 464
12, 000
36, 000

12, 000
111,385
16, 600

230, 000
112,000
28, 439
20, 000
37, 000

7, 200
120, 000
19, 000

1888.

536, 960 536, 790 I 573, 639

260, 000
1)4,000
42, 000
19,000
37, 000
7, 000

160, 000
17, 400
6,000

662, 400

Total yearly product of roofing slate from 1879 to 1888, inclusive.

Years.
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average price also, while not coining up to that of 1884, is higher than

for any other year since 1884.

The clemaud for slate is extending from year to year not only in re-

gions which have long employed it as a roofing material, but also in sec-

tions of the country, particularly in the West and South, where its use

is almost, if not entirely, new. There appears to be among architects no

prejudice against slate, while the same statement can by no means be

made of roofing tiles.

Prices.—The prices of slate in New York for different times are given

in the following table, which shows a decidedly more encouraging con-

dition of business than last year

:

Comparative prices of roofing slate at Neiv York January 1.
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Exports of manufactured slate from lite port of New York, 1876 to 1888, inclusive.

Years.

1876
1877
1878
1879
1880
1881
1882

Cases.
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During the year a stock company was formed to devolop slate

property in Blount county, Tennessee; it is probable that an output

will be reported for the year 1889.

Developments of slate property in the vicinity of Eock Mart, Georgia,

were also under way during the year.

Slate deposits at Tellico Plains, Tennessee, were examined by experts

during 1888, and the quality was found to be such as to justify quarry-

ing operations, which may be prosecuted during the current year.

Marble imported and entered for consumption in the United States, 18G7 to 1883, inclusive.

Fiscal years
ending June

30—

1867.

18C8.
1869.
1870.
1871.

1872.
1873.
1874.

1875.
1876.

1877.
1878.
1879.

1880.
1881.

1882.

1883.

0>
00

T3 O

CO

$5, 973
3,499
3,124
1,837
1, 456
595

2, 124
198
184

339
655
619

o u j>

*> > a
-cm

13 w O

S.b.2

5J ^ O
s.S

DO

$168
1,081

21

427
126

11

."* o5
« i- T.

* t- S

a> o--

< B 2
'S «

¥ 2. »

CO

$77
452

96
203

} S-. to

> l» B

3 -»^ O
i fl-B

:12

?!§
•o.S

$44

87

(9 s» CO

Oy > B

00 " +-
a> ^b _,
t- B.2

CO

$28
318

OS
r-t 0>

'S

$192, 514
309, 750
359, 881

332, 839
400, 158
475, 718
396, 671

474, 680
527, 628
529, 126

349, 590
376, 936
329, 155

531, 908
470, 017
486,331
533, 096

6

M
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Marble and stone, and manufactures of marble and stone, of foreign production exported

from the United States, 187.2 to 1888, inclusive.

Years. 'a)
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Estimated product of American Portland cement from 1882 to 1888.

Tears.
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Comparative prices per barrel of cement in New York January 1, 1885 to 1889.
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not be ascertained with any degree of accuracy. The cement is injured

before it is crushed.

It was observed that an expansion of 4 per cent, was taking place in

a cement pavement. It was due to the hydration of magnesia contained

in excess in the cement. As a test, mortar should be placed in a glass

tube and some water poured on top. If the glass breaks, the cement is

unfit for work exposed to dampness, and should be analyzed.

Magnesia cement.—The London Engineer says : Attention is being

directed to the use of magnesia as a cement. The need of finding some
use for the refuse magnesia salts arising as by-products in the manu-

facture of potash at Stassfurt has caused the subject to attract atten-

tion again. The question is of all the more importance in that the other

compounds, the chlorides combined with the magnesia at Stassfurt, are

valuable for the production of bleaching powder and hydrochloric acid.

When Sorel pointed out, in 1867, that a cement could be produced by
mixing chloride of magnesium and magnesia, it was hoped that good

results would ensue. The composition of this cement was based upon

much the same principle as the white stopping used by dentists, made
of zinc oxide and chloride of zinc. This cement of Sorel, in spite of

many attempts to use it, proved a failure in consequence of a tendency,

often noticed also in calcareous cements, to swell and blow, owing to

deferred hydration. Dr. Grundmaun,of Hirschberg, has recently in-

vented a new method of treating the magnesia, for whereas formerly

the material was merely calcined and made up with water, he now care-

fully slakes the calcined magnesia, and subsequently exposes the com-

pound or casting to the action of carbonic-acid gas, much in the same

way that builders have been in the habit of drying and hardening

plastered rooms by confining the air and burning coke in them, so as to

liberate carbonic acid gas. The natural carbonate of magnesia, known
as magnesite, is a mineral of great hardness and density, and the simi-

lar substance obtained by the above treatment resembles magnesite in

its hardness and in its capacity for taking a good polish. Grunduiami

akso employs the magnesia as a cementing agent for various materials.

For instance, by the use of marble dust an artificial dolomite is obtained.

The magnesia can also be improved by adding to it soluble silicates of

the nature of water glass, and it can be used as a stucco for building

purposes.

LIME.

The product of lime in the United States during 1888 is estimated

at 49,087,000 barrels, valued at $2 1,543,500.

The following table shows the product and value of lime for the

past seven years

:
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Estimated product of lime in the United States from 1882 to 1888.

555

Years.
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Product of lime in selected districts of the United States—Continued.

States.
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Comparative prices per barrel of eastern lime at New York on January 1, 1878 to 1889,
inclusive.

Tears.

1878
1879
1880
1881

1882
1883

Common.

$0. 80
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Condition of the brick industry in 1888—Continued.

States.
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Condition of the brick Industry in 1888—Continued.

559

States.

Illinois

Indiana.

Towns.

Iowa

Farmer City
Forest '

Galesburgh
Galva
Oilman
Golcondaand vicinity

Grayville
Homer
Hudson
Illiopolis

Iroquois
Kenney
La Salle ...

Lewistown
Lincoln

Lostant
Lombard and vicinity.
Mahomet
Macomb and vicinity.
Mannon
Mattoon
Metropolis
Moline
Monticello and vicin-

ity.

Morris and vicinity. .

.

Mount Carmel *

Mount Palatine
Mnweaqua
Newman
Niantic
Plainfield
Potomac
Quincy

Rochelle
Bock Island
Kushville.
Sandwich
Scottville
Sheldon ;md vicinity..
Sidney
Springfield
Stillman
Sullivan
Table Grove
Tice
Towanda
Urbana and vicinity.

.

Vermont and vicinity .

West Salem '...

White Hall
Woodland
Anderson
Carlisle
Crawfordsville
Elwood
Elkhart
Evansville

Hobart
Indianapolis
Muncie

Nappanee and vicinity

Noblesville
South Bend
Clermont
Columbus Junction. .

.

Number of
bricks
made in

1888.

1, 000, 000

150, 000
8, 000, 000

480, 000

200, 000

2, 000, 000

600, 000
250, 000

500, 000
800, 000
50, 000

250, 000

5, 750, 000

1, 000, 000

5, 500, 000

275, 000

1, 000, 000

300, 000

2, 200, 000
100,000

1, 500, 000

3, 000, 000

2, 500, 000

2, 000, 000

5, 000, 000

850, 000
110,000
300, Olio

440, 000
900, 000
100, 000
300, ooo

10, 300, 000

100, 000

4, 000,000
300, 000

300, 000
40, 000

1, 500, 000

300, 000
14, 300, 000

00, 000

418, 000

300, 000
230, 000
500, 000

5, 000, 000
430, 000
150,000
150, 000

2,000,000
4, 106, ooo

000,000
4, 5oo,(»oo

2, 000, 000

4, 600, 000

23, 000, 000

3, 000, 000
35,000, ooo

3, 850, 000

6, 200, 000

2, 100,000
9, 000, 000

300,000
400, ooo

Remarks.

This includes Pope, Saline, Hardin,
Gallatin, Williamson, and Johnson
counties.

One new yard, capacity 3,000,000, was
established during the year.

One new yard, capacity 1,500,000, was
established during the vear.

A decided increase in production was
made during the year.

One new vard. with a capacity of
8,000,000, was established during the
\ ear.

Two new yards, with a combined
capacity of 1,000,000, were estab-
lished during the year.

This include? Goshen, Elkhart, Bre-
man, and Milford.
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Condition of the brick industry in 1838—Continued.

States.
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Condition of the brick industry in 1888—Continued.

561

States.
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Condition of the briok industry in 1888

—

Continued.

States.
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Condition of the brick industry in 1868—Continued.

56;

States.

Ohio

Pennsylvania.

Tennessee

Texas

"Vermont.
"Virginia

.

South Carolina...

Towns.

North Robinson
New Richmond
Portage
Ravenna
S;lleu)

Steuben ville

Toledo
Van Wert
Wiugston
Zanesville

A Uegheny City
Alleutown

Auburn
Blair Station
Bowmaustown
Brandt
Carlisle
Catasauqua and vicin

ity.

Charnbersburgh ...

Chester

Conshohocken

.

Cony .

Denver
Easton
Harrisburg

Meadville.

Milton

Philadelphia.

Pittsburgh
Reading
Sharon
Shippensburgh.
Steeltou
Thurlow
"Washington
Water Cure ...

Wilkes Barre.

York
Enoree
Greenville
Pelzer
Piedmont
Chattanooga ..

Clarksville

Memphis . ..

Nashville.
Dallas . . .-.

Laredo
Paris
San Antonio.
Texarkana...
Waco
Rutland
Berkley

Number of
bricks
made in

1888.

3, Odd, (100

15, 500, 000
1, 200, 000

1,100.000
1, 500, ( 00

4, 500, 000

27, 500, 000

2, 7(10, 000
400,0011

23, 000, 000

100, 000, 000

13, 000, 000

1, 900, 000

4, 500, 000

1, 000, 000

2, 500, 000

1, 600, 000

22, 300, 000

1, 500, 000
26, 000, 000

2. 500, 000

1, 400, 000
220, 000
500, 000

12, 000, 000

2, 000, (100

1, 200, 000

350, 000, 000

40, 000, 000
20, 500, 000

1, 300, 000

1,070,000
3, 700, 000
11,500,000

125, 000

20, 000, 000

9, 550, 000

8, 000, 000

1,273,000
5, 000, 000
3, 000, 000
:>, ooo, ooo

24, ooo, ooo

5, 000, 000

37, 300, 000

30, 000, 000

20, 000, 000

12,000,00'
4, 000, 000
4, 503, 000
2, 500, 000

8, 000, 000

1, 200, 000

2, 500, 000

Remarks.

The brick produced in this town are
known all over the country.

One new yard, capacity 2,000,000, was
established during the year.

This product covers the region from
Mauch Chunk to Easton in Lehigh
valley. Three new yards, aggre-
gate ' capacity of 12,000,000, were
started during the year.

Two new yards, with combined capac-
ity of 4,000,000, were started this
year.

Included in statement for Catasauqua.
Three new yards, with an aggregate
capacity of 5,000,000, were started
during the year.

One new yard, with capacity of 800,000,
was established during the year.

In addition to the number given for
Philadelphia, about 40,000,000 are
shipped to the city from yards out-
side the city limits.

The following places are included in
this statement: Batesville, New
Brighton, Beaver Falls,Van port, and
Philipsbureh.

Including Kingston, Parsons, Ply-
mouth, Pittston, and Nanticoke.

One new yard was established in 1888.

One new vard was established during
1888, capacity 7,000,000.

Two new yards were established dur-
ing 1888.

One new yard was established during
the year.

Two new yards were established dur-
ing 1888, with an aggregate capacity
of 2,000,000.
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Condition of the brick industry in 1888—Continued.

States.
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most important advances made are in the establishment of a terracotta

and pressed-brick plant at Vallejo. The raw material to be used is

known as clay shale, which is regarded as valuable material for the

manufacture of hue brick. A company has been incorporated, and the

erection of the necessary buildings has been put under way. The plant

is expected to be very complete. The most improved forms of ma-

chinery have been selected for this enterprise. Fire-brick produced in

Colorado has already acquired quite a reputation and the supply has

hardly yet been equal to the demand.

New brick yards have either been actually established or are con-

templated for the immediate future in the following places:

States.
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The following table shows the distribution of the fire-brick by States

Condition of the fire-brick industry in 1888.

States.

California

Colorado
Connecticut

Illinois

Indiana
Maine
Maryland

Massachusetts

Michigan
North Carolina
New York
New Jersey

Towns.

Ohio.

Pennsylvania

.

Texas

West Virginia.

Alameda
San Francisco
Golden
New Milford
Stanford
Anna
Carbon Cliff

Chicago
Ottawa
Montezuma
Portland
Baltimore
Frostburgh

Boston

Taunton
Jackson
Pomona
Buffalo
Camden
South Amboy

Calumet

Canal Dover
Cincinnati
.Cleveland
Coal Grove
East Liverpool
Empire

Ironton and vicinity...

Malvern .-

Niles

Oak Hill
Portsmouth

Sciotoville
Toronto
Walker's
Youngstown
Zanesville
Allentown
Black Lick Station
Bolivar
Clearfield

Freedom ,

Harrisburg
Lockport

New Brighton

Philadelphia
Pittsburgh
Beading
Sligo
Sharon
Athens
San Antonio
New Cumberland

Number of
fire-brick
made in 1888

400, 000
400, COO

4, 000, 000

40, 0U0
20, 000

i, ooo, oho

2, 000, 000
10, 000, 000

2, 000, 000

1, 000, 000
600, 000

1,000,0 JO

25, 000, 000

6, 000, 000

1, 500, 000
200. 000
75, 000

25, 000, 000
00,000

3, 500, 000

40, 000, 000

3, 000, 000

14, 000, 000

1, 537, 500

5, 000, 000

337, 000
30, 000, 000

4, 300, 000

1,500,000
2, 500, 000

3, 300, 000

25, 000, 000

7, 000, 000

35, 000, 000
10,000,000

800, 000
400, ooo

4, 500, 000

2, 4!)(i, 000

3, 500, 000

21,000,000

3, 000, 000

1, 000, 000

8, 000, 000

22, 000, 000

25,

5,

4,

.")0, 000
000, (Kill

000, 000
414,500

3, 000, 000

200, 000
12,000,000
65, 000, 000

Remarks.

Including Ottawa andTJtica

This estimate covers Mount Sav-
age and Ellerslie.

This includes Taunton and Som-
erset,

lucluding Somerset.

The region indicated in this esti-

mate is all of that part of Mid-
dlesex, county south of the Ra.'i-

tan river.

Apart of this was produced at
Empire and Toronto.

See Calumet above. This also in-

cludes Toronto and Calumet.
Including Petersburgh, 5 miles
above Ironton.

This includes Trumbull and Ma-
honing counties.

A part of this was produced at
South Webster, Oak Hill, and
Ironton. (See above.)

Including East Liverpool.

This product includes Woodland,
Wallaceton, Philipsburgh, Re-
tort, and Sandy Ridge.

Including Johnstown, Bolivar, and
Black Lick Station. (See above.)

This includes Rochester, Beaver,
Water Cure, and Freedom.

In Berks county.
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The application of fire-clay to the manufacture of paving brick is one

which is just now engaging the attention of the leading citizens ofmany
of the most important cities iu the United States. Experiments in pav-

ing material have been made without limit with almost all materials

which could possibly suggest themselves for such purpose. Failures in

the selection of paving material have been numerous, and in some cases

extremely expensive. Even the fine, smooth asphalt pavements of Wash-

ington, D. C, aud of a few other cities are found to be quite injurious to

horses. This is probably ou account of the highly unyielding character

of such pavement and its almost absolute lack of elasticity, The re-

sults of many of these experiments with different paving materials are

fresh in the minds of those who take an interest in the subject, and a

consideration of what is being done in a number of places with fire-

brick as a paving material can hardly fail to be of interest to those who
have given any attention to this highly important subject. The fire-clay

used in- the manufacture of paving brick is not what is known as first-

grade clay, but is an article of far less purity. There is as yet appar-

ently some doubt among recognized authorities iu the matter of brick

generally as to just what clay is best for the manufacture of paving-

brick, but the bulk of the evidence seems to be in favor of second-grade

fire-clay. Paving brick of this clay has been in use for six years in

Wheeling, West Virginia, and Steubenville, Ohio. It is still without

flaw or fault. It has received the approval and favorable recommenda-

tion of more than forty visiting committees from as many towns or cities

from every section of the country, and their experience is added to that

of Wheeling and Steubenville to give the vitrified clay block the first

position in the commercial list of paving materials. The clay which has

been referred to above as best adapted for the manufacture of paving

brick is found in what is known as the Ohio valley. To make a good

furnace brick the fire-clay must be free from iron or it will melt under

the intense heat to which it is subjected ; but to make a good paving brick

it should contain a good percentage of iron, which, when vitrified,

makes it as hard and durable as flint, and this is the property which

makes the Ohio fire-clay desirable for the manufacture of paving-brick.

This quality of fire-clay is quite widely distributed, being found in prob-

ably much more than half of the States of the Union. In selecting fire-

clay for the manufacture of paving brick care must be taken that it be

entirely free from limestone, and, as this is very commouly found near fire-

clay and sometimes in the same vein, the necessity for care is apparent.

Particles of lime in brick will expand under the influence of moisture and

cause breakage. It is regarded by high authorities as a great mistake

to use common hard-burnt red brick for paving purposes, although such

brick makes a smooth handsome pavement which under light usage will

last for a number of years. Still, under the influence of moisture and
severe frosts disintegration is inevitable in the end ; nor will such brick

sustain constant heavy wear aside from climatic influences. Brick made
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of proper fire-clay, however, will stand the severest frosts. Results of

crushing tests have shown it to be equal to granite. The mode of lay-

ing this brick is three alternate layers of sand and brick, the sand

being on the bottom. All the brick is set on edge. In Columbus the

process is to make a round bed of 10 or 12 inches of broken stone, then

a layer of dry sand, and afterward wet sand on top, and this is then

rolled down. Brick is then put on. This process, however, hardly

seems so substantial and solid as the one first gi^en. Another method
of laying the brick is as follows : The brick is laid endwise on edge

with broken joints in the sand. Afterward it is pressed down with I

heavy roller and boiling tar is poured over it so as to make a compact

mass as well as to exclude water. A layer of sand is thrown over

the tar before cooling. A very smooth solid road-bed is the result, and

it is comparatively noiseless.

Paving brick made from fire-clay has already asserted itself as valu-

able paving material to such an extent that in all large cities it is being

tried to a greater or less extent. Probably the only material which is

regarded as a worthy competitor is the Belgian paving block. Much
of the fire-clay of West Virginia is well adapted to the manufacture

of paving brick. Great increase in the production of such brick has

marked the output of fire-brick works in these regions during the last

three or four years.

Prejudice has always existed until recently against the manufacture

of fire-brick by machinery. This prejudice has arisen probably from

the numerous failures which have followed the attempts to use ma-

chinery in this connection. It may be stated, however, that receut at-

tempts to manufacture such brick by machinery have resulted in a

product which is claimed to be superior, if anything, to the hand-made

article.

Neio discoveries and developments.—The increased demand for fire-

brick in the erection of iron furnaces at various points in the South

and the recent application of fire-brick to paving purposes are causes

which have been active in stimulating a demand for new sources of

good fire-clay. In former times the manufacture of fire-brick was con-

fined to certain localities both in England and in the United States.

This is due simply to the fact that little effort to discover and develop

new sources of this material was made. Fire-brick in the past has

been transported long distances at great freight cost. Within the last

two years quite a number of new discoveries of fire-clay have been

made. In Carter county, Kentucky, deposits of very fine fire-clay,

apparently inexhaustible in amount, have been opened up within the

past three years. Developments are steadily going on and the future

of these deposits looks bright. The clay is very fine grained, white in

color, and of the most refractory character. The following is an analysis

of this clay

:
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Analysis offire-clay from Carter county, Kentucky.

Silica
A In mil 1:1

Peroxide of iron

.

Lime
Magnesia
Alkalies
Water

Total

Per cent.

100. 00

In Boyd county, Kentucky, just across the river from Lawrence
comity, Ohio, there is a small deposit of clay of fair character, but so far

as it lias been opened the amount appears to be too small to be worked
profitably. The active development of fire clay deposits in West Vir-

ginia is now under way, and even greater activity appears probable in

the next two or three years. Much of the fire-clay in this region of West
Virginia is well adapted to the manufacture of paving brick. In addi-

tion to this, however, is other clay suitable for the manufacture of the

most refractory articles made from fire-clay. All these varieties of fire-

clay are found principally in Hancock, Braxton, Marion, Monongalia,

Taylor, Preston, Barbour, Fayette, Kanawha, Logan, Wayne, and Clay

counties, West Virginia—in short, in almost all of the localities in the

Coal Measures. In Hancock county developments are most actively

prosecuted. Twenty firms in this county are engaged in the manufact-

ure of furnace and paving bricks. Their combined capacity is over

45,000,000 brick per annum. The brick used in paving the city of

Wheeling was manufactured in this county. A syndicate composed
of gentlemen in Grafton, West Virginia, is preparing to construct an

extensive plant opposite Nuzum's mills, on the Tygarts Valley river.

At Thornton, in Taylor county, a vein of fire-clay 12 feet in thickness

and underlying several thousand acres of land is to be developed. This

fire-clay is especially well adapted to the manufacture of paving brick.

Rich deposits have also been found near Morgantown on the line of

the Fairmount, Morgantown and Pittsburgh railroad. In Kanawha
county the fire-brick industry is comparatively in its infancy. The clay

obtained there is well adapted to the manufacture of furnace brick used

in the construction of coke ovens. The industry in this county bids fair

to be of great importance, as the coke business furnishes a heavy de-

maud for the product. The following analysis of fire-clay from property

near Nuzum's mills, Marion county, was made by Prof. Edgar Richards,

chemist of the United States Treasury Department

:

Analysis of fire-clay from near Nuznm's mills, Marion county, West Virginia.

Moisture
Silica

A lamina
Undetermined lime, etc

Total

Per cent.

1.33
59. 25
32. 20
7. 10

100. 00
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At Chattanooga, Tennessee, a single firm manufacturing (ire-brick has

put in six new kilns during the past year, increasing their capacity

about one-fourth. The clay mine operated by this firm is one of the

largest in the South. Prospects for future trade in fire-brick are good.

At Florence, Alabama, a company has been formed with $100,000 capi-

tal to establish fire-brick works. At Fort Payne, Alabama, the develop-

ment of a deposit of fire-clay has been commenced during the past year.

Analyses and practical tests of this clay show it to be a fine quality for

the manufacture of refractory material. The name of the company
carrying on this enterprise is the Fort Payne Fire Brick Works. Mr.
W. G-. Taylor, until recently superintendent of the Mount Savage Fire

Brick Works, has been engaged as superintendent and manager of the

new works, and he is engaged in pushing the completion of the plant.

The establishing of pottery works at Fort Payne is also contemplated,

some portions of the clay being regarded as of sufficiently good qual-

ity for pottery manufacture. Fire-brick works are also to be established

during the present year at Columbus, Georgia. A new and extensive

plant for the manufacture of sewer pipe, terra cotta and fire-brick has

just been established at South Riverside, California. It is believed that

products equal in quality to those manufactured in Ohio can be produced
at this point. The enterprise promises to be of considerable impor-

tance to southern California.

Five miles from Socorro, New Mexico, a well-defined, large and uni-

form vein of fireclay has been discovered. The quality of the clay

appears to be unusually good. It has been tested practically as well as

in the laboratory, and the above statement in regard to its quality

appears to be amply justified. Efforts have recently been made to

stimulate local manufacture of firebrick and other refractory products

from this clay. Judging from appearances, an enterprise of this kind

would meet with success, inasmuch as all articles constructed of fire-

clay or kaolin are now shipped to this point from the East at very heavy
transportation expenses.

Fire-brick imported for consumption in the Untied States, 1884 to 1888, inclusive.

Calendar years endiug December 31 from 1880 to 1888; previous years end M , _

June 30.
AiiniDer

1884 1,524,000
1885 3,401,449
1886 4, 1104,675
1887 5,836,500
1888 0,093,491
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Building brick andfire-brick exportedfrom New York from 1877 to 1888, inclusive.

Calendar years.
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plans on foot to erect new establishments and to add to the plants

already in existence, indicate that the future prospects of the pottery

industry as a whole are by no means bad. A company known as the

Delmont Kaolin Deposit Company, whose operations are to be carried

on in the town of Oyster Bay, Queens county, New York, has filed arti-

cles of incorporation at Albany. The objects of this company are to

take, acquire by purchase or otherwise, and to hold and sell real estate

containing deposits of kaolin, pottery clay, and accompanying materials

;

also to manufacture, deal in, and sell the same and the products thereof.

The amount of the capital stock is placed at $300,000. It is reported

that pottery works are to be established at Fort Payne,Alabama. Kaolin

deposits have already been purchased. A company of capitalists of East

Liverpool, Ohio, aud Kittanning, Pennsylvania, has purchased a 5-acre

tract along the Valley road north of Kittanning, and contracts for kilns,

buildings, etc., to cost about $30,000, were let during the early spring

of the present year. It is expected that operations will be commenced
in September. It is expected also that at the start about GO hands arc

to be employed. During the year an 8-foot vein of kaolin was discov-

ered at Golden, Colorado. No developments have, however, as yet

been reported.

IMPORTS AND EXPORTS.

As will be seeu from the following tables, there is a considerable im-

portation of clay and its products, especially china, porcelain, etc., and

a small export trade

:

Value of earthenware and stoneware of domestic manufacture exported from the United
States from 17'JO to 1838, inclusive.

Tears ending

—
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Earthenware and china imported and entered for consumption in the United States, 1867
to 1888, inclusive.

Years ending -

June 30,

Dec. 31,

1867
1808
1869

1870
1*71
1872
1873
1874
187.")

1876
1877
1878
1H79
1880
1881
1882
1883
1884
1885
1880
1887
1888

Brown
earthen and
common

stone ware.

$48, 618
47, 208
34, 260
47, 457
96, 095

127, 346
115, 253
70, 544
08, 501

36, 744
30, 403
18, 714

19, 808
31,504
27, 586
30, 023

43, 864
50, 172

44, 701

37, 820

43, 079
55, 558

China and
porcelain not
decorated.

$418,493
309, 900
400, 894
420, 442
391,374
470, 749
479,017
397, 730
430, 883
409, 539
320, 956
289. 133
290, 591
334, 371
321, 259
310,811
308, 943
982, 499
823, 334
865, 446
907, 694

1, 054, S54

China and
decorated
porcelain.

$439, 824
403, 555
555, 425
530, 805
571,032
814, 134
867, 200

076, 050
054, 905
718, 150
608,514
657, 485
813, 850

1,188,847
1,621, 112
2, 075, 70S
2, 587, 545
2, 064, 231

2, 834, 718
3, 350, 145
3. 8x8, 509
4, 207, 598

Other earth-
en, stoDe, or
crockery,

glazed, etc.

$4, 280, 924
3, 244, 989
3, 408, 970
3, 461, 524
3, 573, 254

3, 896, 664

4, 289, 868
3, 686, 794
3, 280, 867

2, 948, 517

2, 746, 1.S0

3, 031, 393
2, 914,507
3, 945, 660
4,413,369
4, 438, 237
5, 085, 709

066, 595
963, 422
951, 293

1,008,360
880, 314

Total.

$5, 187, 859
4, 005, 712
4, 459, 549

4,460,228
4, 032, 355

5, 308, 893
5,751,944
4,831,724
4,441,210
4,112,950
3, 772, 059

3, 990, 725

4, 044, 870
5, 500, 388
0, 383, 320
6, 860, 779
8, 080, 061

4, 303, 497

4, 666, 175
5,201,704
5, 907, 042

6, 204, 324

Value of tiles imported for consumption in the United States, 1868 to 1888, inclusive.

Years ending

—

June 30, 1868
1869
1870
1871
1872
1873
1874
1875
1870
1877
1878
1879
1880
1881
1882

1883
1884
1885

Dec. 31, 1886
1887
1888

Encaustic.

7,

8,

4,

8,

is.

14,

15,

15,

16,

13,

17,

16,

21,

27,

10,

16,

10,

11,

11,

11,

423
599
549
771
083
717
193

401

267
787
112

355
890
100
729
459
011
312
055
708
218

Koofing
and paving.

$1, 443
875
ssi

31, ).":;

51,772
51,010
45, 300
29. 903
4.'. L43

41, 032

31,177
34, 003
4:;, 717
to, 562
83, 777
115,770
99, 258
75, 430
07, 388
59, 612

Total.

$11,423
o, D42

9, 424
5, 655

39, 536
70, 489
05. 203

60, 761

45, 170

58, 93U
54, 114

48, 532
50, 9SS
04, 823
74, 291
IOH.230

131,781
109, 570

86,491
79, 150

70, 830

Value of clay exported from the United Slates, 1865 to 1888, inclusive.

Years ending-
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Clay imported and mitral for consumption in the United States, 1S6? to 18t>3, inclusive.

Fiscal years
ending June

30—
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Value of brick, etc., of domesticproduction exported from the United State*.

Year ending—
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Buhrstones.—The total value of the buhrstones produced during the

year 1888 is estimated at $81,000.

A noticeable decline in this industry continued during- the year 1888,

and while it is difficult to procure exact figures of production at the va-

rious localities, it is evident that the demand for domestic millstones is

steadily decreasing. At the quarries near Kyserike, New York, where

the so-called Esopus stone is quarried, there was a slight decrease

in production, the value of that product being $60,000, or $1,500 less

than in 1887. About fifty men are employed at this locality. The Co-

calico millstone quarries, near Durlach, Pennsylvania, showed also a

decrease in production, the value being $1,000, against $5,000 for the

previous year. These quarries are owned by private individuals, and

are worked only when orders for stones are received. The state-

ments from Parkewood, North Carolina, indicate that the quarrying of

the stone known as North Carolina grit progressed without any note-

worthy change, the value of the product being $20,000.

Buhrstones and millstones imported and entered for •consumption in the United States

1868 to 1888, inclusive.
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The following table shows the value of the importations
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Grindstones imported and entered for consumption in the United States, 1868 to 1888, in-

clusive.

Tears ending

—
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Exports of manufactured emery from 1878 to 1888, inclusive.

Tears ending-
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to, must unquestionably, uot only cause a revolution in the existing

business in this commodity, but, owing to the great abundance in

which the material is found and the trifling price at which it can be

put free on board in vessels of any size, are destined to capture the

entire trade, hitherto monopolized by Germany. These lakes also afford

almost unlimited water power for any purpose to which it can be made
available for the mechanical manipulation and manufacture of their

product. These earths are so abundant, and the facilities for getting,

manufacturing, and shipping are so great, that in conjunction with their

peculiarly valuable properties they will no doubt be obtained so cheaply

as to enable all kinds of fire-resisting articles—enamel bricks, terra-

cotta, fancy tiles and quarries, and glazed ware goods—to be manu-
factured on the spot at a highly remunerative rate.



PRECIOUS STONES.
By George F. Kunz.

No systematic mining for precious stones was carried on during 1888,

although two small crystals of emerald, valued at about $100, were

found at the mines at Stony Point, Alexander county, North Carolina.

Diamonds.—Considerable excitement prevailed during the spring at

Morris Station, 13 miles south of Atlanta, Georgia, where the diamond

described on page 558 of Mineral Resources for 1887 was found ; and
much was said at the time as to the resemblance of this locality to that of

other diamond-producing districts ; but no further discoveries have been

reported, although there was every reason to believe, from the state-

ment of the local newspapers, that extensive working would be carried

on. During the summer of 1888 a small elongated hexoctahedral crystal

of diamond, weighing seven-sixteenths of a carat, was reported to have

been found by Mr. C. O. Helm on the farm of Mr. Henry Burris, about

300 yards from the Cabiu Fort creek, Russell county, near Adair county,

Kentucky. While walking through an old field Mr. Helm observed

a small, bright stone in the gravel. On investigation it proved to be a

diamond, octahedral in form, with curved faces, lustrous, but slightly

off color. The rock in the vicinity is said to be composed of granite

dikes, slates and quartz, feldspar, magnetic iron ore, Hint, garnets,

etc., scattered through hills of clay.

Beryl, phenacite, and topaz.—During the summer of 1888 prospecting

was carried on near the top of Mount Antero, Colorado, at an altitude

of from 12,000 to 14,000 feet above the level of the sea, and several

pockets of crystals of blue beryl and phenacite were found. The blue

beryls resembled those from Mourne mountain, Ireland, except that

they were very curiously etched and partly eaten out. From the

crystals, perhaps a hundred in number, material was obtained which

furnished cut gems weighing from 1 to 12 carats. They were of good

blue color, although often containing the characteristic beryl stria-

tums. The crystals and gems together brought about $600 or $700.

The phenacites were found implanted on quartz and beryl, and crystals

valued at more than $500 were obtained, although none of them were

suitable for cutting. On January 12, 1888, near Little Robinet's store

and Little River church, in the vicinity of Russell Gap road, Alexander

county, North Carolina, a farmer, while plowing, found a crystal of dark,

sea-green beryl, weighing 28 ounces, parts of which would furnish gems

weighing from 1 to 20 carats each. This beryl resembles that variety

580



PRECIOUS STONES. 581

found at the Stony Point emerald mine, 10 miles distant, and at the

Miller farm, 12 miles distant, and also that found in Alexander county.

This stone would furnish larger gems than any previously found in

North Carolina. During May, 1887, Mr. E. D. Andrews discovered a

deposit of crystals of topaz and phenacite on Bald mountain, North

Chatham, New Hampshire. The crystals were transparent, light blue,

and sherry colored, the larger specimens measuring over 2 inches in

length. None of the phenacites were more than half an inch in diame-

ter and all were very primitive in habit. The find was worth about $700.

Garnet.—During the past year considerable attention has been paid

to the gathering of the blood-red garnets, the so-called " Arizona and

New Mexico rubies." The Navajo Indians have collected and sent from

their reservation several hundred pounds of these, among which were

some fiuegems. Three splendid ones were valued at $75, $50, and $35,

respectively. Some of these garnets are believed to have been pounded
from what is evidently a peridotite rock. This theory requires verifi-

cation, as no Government survey has been made of the locality. Of the

variety of spessartite garnet found in the Allen mica mines at Amelia
Court House, Virginia, mentioned in Mineral Eesources for 1887, page

459, a number of irregular masses with a crystalline exterior were ob-

tained, which on cutting furnished fine gems very similar in color and
luster to the essonite or hyacinth of Ceylon. The cut stones varied

from 1 to 100 carats in weight.

Epidote.—Specimens of epidote in brilliant crystals, 1 inch in length

and one-half inch in diameter, apparently dark or black, but perfectly

transparent, showing a deep grass green and brownish yellow when
viewed iu different directions, have been found by Rev. C. D. Smith, 1

mile from Rabun Gap, Rabun count}', Georgia. They occur in single

si in pie crystals and twins, identical in habit with those from Unter Sultz-

bachthal, Tyrol. They were found in veins of pink granite rock on the

south slope of the Blue Ridge mountains. The locality promises to

afford crystals as fine as the famous Tyrolese gems, although the size

may be smaller.

Agatized icood.—Large quantities of the agatized and jasperized wood
from Arizona, for which the name " shinarump n (the name used by
the Indians) has been suggested as appropriate by Maj. J. W. Powell,

have been taken from the locality, and have been cut into sections and
polished for table tops, tiles, and for other ornamental purposes. Some
of these have been prepared for exhibition at the Paris exposition. One
monster stump, weighing 2^- tons, was sent to New York City, and
when polished had a surface of 40.J by 36 inches—as large a polished

surface of so hard a substance as is known.
Fire opal.—A specimen of fire opal, 1£ by 1 by

.J
inch, evidently a

water- worn fragment, was found near John Davis river, in Crook
county, Oregon. It is transparent, grayish white iu color, with red,

green, and yellow flames. The play of colors equals in beauty that of

any Mexican material, and it is the first opal found in the United States
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that exhibits color. Undoubtedly better material exists in the locality

where this was found.

Dumortierite.—About the same time that Messrs. Riggs and Diller

found that the blue mineral supposed to be indicolite was identical

with damortierite in Harlem, New York, masses of quartz were discov-

ered in Yuma county, Arizona, heavily impregnated with dumortierite

and of an indigo-blue color, and which when polished resembled the

blue lapis'lazuli, and would serve the same purpose in jewelry, as the

quartz is harder than lapis lazuli.

Tourmaline.—Among some very interesting minerals found by Messrs.

0. E. Beecher and S. A. Robinson, at Newcomb, Essex county, New
York, were some remarkable specimens of brown tourmaline. The

crystals, although not so fine as those from Gouverneur, New York,

were frequently sufficiently transparent to offer material for at least one

hundred gems, weighing from 1 to 10 carats. They varied from golden

brown to topaz-yellow in color.

Rhodonite.—This mineral, which has been known to occur in bowlders

near Cummington, Massachusetts, has been traced to the ledge. Fine

masses, weighi«g several hundred pounds, have been blasted out, and
|

efforts will be made during the coming year to introduce this as an orna-

mental stone, it being as beautiful as the Siberian variety, which is so ex-

tensively used for table tops, mantel pieces, paper weights, etc., in Russia.

Turquois.—Considerable mining of a desultory character has been

carried on at the turquois mines near Cerrillos, New Mexico, by the In-

dians and hunters, who obtained the turquois in a primitive manner by

building fires against the wall rock and then cracking off large masses

by throwing water on it. This method, however, invariably destroys

the color. Some of the material sent from this locality during the past

year was in form of thin veins entirely free from rock. In color it was

almost equal to the poorer Persian material, and should find a ready

use as an ornamental or decorative stone. The recent releasing of the

property is likely to prevent the existing method of working the locality.

A new deposit of turquois was opened during the year in the Holy Cross

mining district, 30 miles from Leadville, Colorado, which is very simi-

lar to the variety from Arizona and New Mexico, the color being, if any-

thing, a better blue. At this locality there was no evidence of prehis-

toric miuiug. Until recently the impression in the vicinity was that

the turquois was an ore of copper.

Gadolinite.—This stone admits of a high polish, and is of a deep

velvet-black color. During the last year large quantities of it were ob-

tained near Bluffton, in Llano county, Texas, 22 miles from Burnet.

The occurrence of this gadolinite was somewhat similar to that of

allauite in Amherst county, Virginia. It has more than ordinary interest

from the fact that it contains from 40 to 50 per cent, of yttria. About

1,000 pounds were found in a single pocket, associated with xenotime,

fergusonite, and euxemte. One crystal weighed 11 pounds, another 13

pounds, and a single group weighing 40 pounds was obtained. The pro-
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ductions of this locality exceeded in quality and size anything yet ob-

tained.

Fluorite.—About four years ago a small vein of fluorite was discov-

ered in the Archaean limestones in the town of Macomb, Saint Lawrence

county, New York. It was worked irregularly from time to time until

last summer, when the vein suddenly widened, breaking through into

an opening or cavity 22 feet in length and varying in width from 8 to 18

feet. The top, bottom, and sides were lined with a magnificent sheet of

crystals, varying from 1 to 6 inches in diameter, and each in turn forming

part of larger composite crystals. Between the floor and the walls was

a layer of partly-decomposed calcite, which was readily removed, so that

groups of crystals weighing from 10 to several hundred pounds each, aud

one of them measuring 2 by 3 feet, were easily detached. The cavity

contained at least 15 tons of fluorite. The habit of the crystals is, in

nearly every instance, that of the simple cube, but slightly-developed

faces of the octahedron are often present. Almost all the crystals have

on the surface a small, botryoidal elevation, an even coating of brown
hydrodolomite, which is readily removed with diluted hydrochloric

acid. The crystals are well colored, but the surfaces are dull. The
fluorite is of a uniform light sea-green color, except where it is attached

to the gangue, or at the junction of the crystals. Here there are small

spots of a rich emerald-green from 1 to 2 inches in diameter. This find

is strikingly like that of the famous Muscallonge lake localities of forty

years ago, except that the crystals are of a finer color and occur in

larger groups. The occurrence of a second deposit in this county leads

the hope that fluorite may exist here in commercial quantity available

for the arts.

Amber.—For the last fifteen or twenty years travelers have occasion-

ally brought specimens of a remarkable amber from some locality in

southern Mexico. The information that has been gained concerning it

is brought to the coast by natives, who say that it occurs in the inte-

rior so plentifully as to be used by them for making fires. The color of

this amber is a rich golden yellow, and when viewed in different positions

it exhibits a remarkable fluorescence, similar to that of uranine when dis-

solved in water, which it also resembles in color. A specimen now in

the possession of Mr. M. T. Lynde, of Brooklyn, New York, measures

4 by 3 by 2 inches, is perfectly transparent, and is even more beautiful

than the famous so-called opalescent or green amber found in Catania,

Sicily. This material would be extremely valuable for use in the arts.

It is believed that an expedition has started for the locality in the inte-

rior where it is found.

Neic developments in foreign localities.—The Burmese ruby mines were

leased to a powerful London syndicate in November, and machinery

was immediately sent to Maudelay, Burmah, for the purpose of pros-

pecting and working the mines. From all appearances active explora-

tions will take place during 1889, and within a short time it will be

definitely known whether or not these mines are exhausted.



584 MINERAL RESOURCES.

Estimated production ofprecious stones

Speciea.

Diamond
Sapphire gems
Cbrysoberyl
Topaz
Beryl
Phenacite
Emerald
Hiddenite
Tourmaline
Smoky quartz
Quartz
Silicitieil wood
Garnet
Anthracite
Pyrite
Arnazonstone
Catliuite (pipeatone)..
Arrow points
Trilobitea
Sagenitic rutile
Hornblende in quartz.
Thompsonite
Diopside
Agate
Chlorastrolite
Turquois
Moss agate
Amethyst —
Jasp' r

Sunstoue
Fossil coral
Rutile

Total .
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in the United States from 1884 to 1888.
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1886.



FERTILIZERS.
SOUTH CAROLINA PHOSPHATE ROCK.

While the vicinity of Charleston and Beaufort has been the steady

source for practically all the phosphate used in commercial fertilizers

for years, and while the amount of the product has increased annu-

ally with only moderate fluctuations, the industry, taken as a whole,

has been exceptionally subject to such periods of alternating depres-

sion and prosperity as to make it more irregular than many others

which are affected by the competition of diverse sources of production.

This is in part due to the natural conditions of mining. The deposits

are worked by open cuts and only to a moderate depth, making the

total cost of production small and inviting the competition of many pro-

ducers within a small area. Further, the price to be obtained after the

phosphate rock is mined and converted into fertilizers depends largely

upon the yield of the season's crops, and the consequent purchasing

ability of farmers who work without reserves. This last condition and

less competition, or rather direct combination among the miners of land

rock, resulted favorably during 1888, and a prosperous year was the re-

sult. Mr. Paul C. Trenholm has collected the statistics of the phos-

phate rock produced. It amounted to 448,567 long tons in 1888,

against 480,558 long tons in 1887; but the total value of the product

in 1888 was $2,018,552, against $1,836,818 in 1887. The average price of

land phosphate rock in 1888 was $4.75, and for river rock $4.25, a gen-

eral gain of about 50 cents per ton over 1887. The distribution of this

and previous years is given in the table to follow. The area of the land

near Charleston underlaid by phosphate rock at a reasonable depth for

mining is tolerably well known. In this area a new opening was made
by the Horseshoe Mining Company on the line of the Charleston and

Savannah railroad and by Mr. E. J. Hanrahan on Cooper river. The

former is quite a large tract. The price of phosphate land has, in

general, risen remarkably during the past year. Some laud has been

sold as high as $250 per acre, and much land favorably located could

not be bought for that price. This advance is entirely out of proportion

to the increase in phosphate rock, and is the result of efforts to put the

known reserve in fewer hands. Further, English capital was freely

offered for the purchase of land and mining plants, and it is probable

that the active speculation in rock still under ground will be a more

important factor in future prices than scarcity of labor, which is com-

58G
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plained of. Concerning the commercial fertilizer trade of South Caro-

lina in 1888, Mr. E. Willis writes that it was good during January and
February, but then became dull ; and although shipments kept up, the

prices declined so that at one time the manufacturers declined to name
prices. But from tbe result of the last year's crops the demand in-

creased again very rapidly during the spring and the total shipments

for the season were heavier than ever. All the companies sold all they

manufactured, giviug their mills such a clearing out as had not been

known before. It is believed that every one of the companies paid divi-

dends, besides taking advantage of the "clean-up" to overhaul and
repair the plant. The South Carolina companies virtually controlled

their own market. Foreign imports were very small, and even the

northern companies placed their products more in the western States.

Naturally the extended business has led to negotiations for locating new
manufactories in South Carolina, and particularly from English pro-

ducers. The latter are iu favor of substituting pyrites for Sicilian sul-

phur in making sulphuric acid.
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Production of phosphate rock in South Carolina, etc.—Continued.

Destinations.
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Beaufort shipments

:

Long tons.

Increase, domestic 4,499

Decrease, foreigD 65, 521

Net decrease as above 61, 022

Total decrease 36, 991

Increase in consumption at Charleston 5, 000

Net decrease for South Carolina 31, 991

Crude rock shipments from Charleston increased this year over last 24, 880

Ground rock shipments from Charleston decreased this year over last 849

Net increase shipments as above 24, 031

The following statement shows the annual product ofphosphate rock

in South Carolina since it became an industry. The figures for 1886,

1887, and 1888 are for calendar years ; the previous years are trade

years, ending May 31

:

Phosphate rock (washed produet) mined by the land and river mining companies of South

Carolina.

Years ending May 31

—

1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
18*2
IK83

1884
1885
1885 (June 1 to December 31)
1886 (calendar year)
1887 .

1888

Land com-
panies.

Long tons.

6
12, 262

31, 958
63, 252
56, 533
36, 258
33, 426

51, 624
54,821
50, 566
36, 431

112, 622
100, 779
125, 601

142, 193

191,305
219, 202
250, 297
225,913
149, 400
253, 484
261, 658
290, 689

River com-
panies.

Long tons.

1,989
17, 655
22, 502
45, 777
57, 716
67, 969
81,912
126,569
97, 700
98, 586
65, 162

124, 541
140, 772

159, 1 78

181,482
169, 490

128, 389
177, i n;r,

218,900
157, 878

Total.

Long tons.

6
12, 262
31, 958
65,241
74, 188
58, 760
79, 203

109, 340
122, 790
132, 47K

163, 000
210, 322
199, :S65

190,763
266, 734
332, 077
378, 380
431, 779
395, 403
277, 789
430. 549
480, 558
448, 567
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The details concerning the disposition of these phosphates are given

in the following table, the years ending May 31, except 188G, 1887, and

1888:

Detailed statement of total foreign and coastwise shipments and local consumption since

July 1, 1874.

Periods.

June 1,1874, to J
May 31, 1875.

f

June
May

£{

1,1875. to $
y 31, 187(i.

}

June 1,1876, to

'

May 31,1877.'

Juno 1, 1877, to

May 31, 1878

June 1,1878. to 1

May 31, 1879.
,

June 1, 1879,

May 31. 1880

June 1, 1880. to $
May 31, 1881.

}

June 1, 1881, to $
May 31, 1882.

}

June 1, 1882, to S

May 31, 1883.
|

June 1, 1883, to $
May 31, 1884.

)

June 1,1884. toS
May 31, 1885.

£

June 1,1885, to 5
Dec. 31, 1885.

}

Jan. 1, 1886. to $
Dec. 31, 188C.

}

Jan. 1, 1887, to S

Dec. 31, 1887. )

Jan. 1, 1888.

Dec. 31, 1888.

Shipments and
consumption.

Foreign ports
Domestic ports . .

.

Consumed
Foreign ports
Domestic ports . .

.

Consumed
Foreign ports
Domestic ports . ..

Consumed
Foreign ports
Domestic ports ...

Consumed
Foreign ports
Domestic ports ..

Consumed
Foreign ports
Domestic ports . .

.

Consumed
Foreign ports
Domestic ports . .

.

Consumed
Foreign ports
Domestic ports . .

.

Consumed
Foreign ports
Domestic ports . ..

Consumed
Foreign ports
Domestic ports . .

.

Consumed
Foreign ports
Domestic ports . .

.

Consumed ..

Foreign ports
Domestic ports
Consumed
Foreign ports
Domestic ports . .

.

Consumed
Foreign ports
Domestic ports . .

.

Consumed
Foreign ports
Domestic ports . .

.

Consumed

Beaufort.

Long
toiis.

44, 617
7,000

50, 384
9, 400

73, 923

6, 285

100,619
8,217

97, 799
8,618

47, 157

13, 346

62, 200
65, 895

89, 581
57, 465

94, 789
36, 175

132, 114
34, 711

5,800
111,075
30, 963

12, 000
105,761
16, 321
5,000

153, 443
14, 622
9,000

189, 995

15, 905
13, 000

124, 474
20, 404
13, 000

Charles-
ton.

Long
tons.

25, 929

25, 500

19, 684
25, 431
28, 831
18, 850
28, 844
40, 768
13,400
21, 123

60, 729

17, 635

21, 767
52, 281
18, 900
14, 218
94, 002

22, 040

8, 568
91, 929
38, 142

22, 905
111, 314
42, 937
28, 251

150,545
42, 620

20, 539
181, 363
50, 923
11,495

161, 700
55, 000
8,581

112, 126

30, 000
5,926

187, 558
60, 000

9, 740
181,918
70, 000
3,611

212, 078

75, 000

Other
points.

Long
tons.

7,875

26, 000

6,329

13,170

Total.

Long
tons.

70, 546

32, 560

19, 684

75, 815

38,231
18, 850

102, 767
47, 053

13,400
121,742
68, 946
17, 635

119, 566
60, 899
18,900
61,375

107, 348
22, 040
7(i, 768

157, 824
38, 142

112,486
176, 654

42, 937
123, 040
212, 720
42, 620
152,653
222, 403
56, 723

122, 570
205, 833
67, 000

1 14, 342
128, 447
35, 000

159, 369
202, 180

69, 000

199, 735
197, 823
83, 000

128, 085
232, 482
88, 000

Total for
each year

,323
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Phosphates imported and entered for consumption in the United States, 1863 to 1888, inclu

sive.

Calendar years ending
December 31 from 1886

to 1888; previous years
end June 30.

1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888

Guano.

Quantity.
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Prices.—Land rock opened in January, 1888, at $4 per ton for crude

and $5 for kiln-dried rock. In February the formation of a combina-
tion among producers of land rock, called the Land Miners' Exchange,
and tbe co-operation of the three principal river companies under one

management, had a tendency to strengthen and gradually advance
prices to $5 and $6 per ton in August for crude and kiln-dried respect-

ively. These prices held to the end of the year. River rock also

opened at about $4 and $5 for crude and dried, and remained so for

several weeks, and then, influenced by the above causes, it gradually

advanced to $4.75 and $5.75 and continued so to the end of the year.

There was, however, the usual objection to naming prices, and some
sales of crude river rock were made late in 1888 at $4.50, delivered to

manufacturers in Charleston. Ground rock—about 99 per cent, of it

land rock—opened at $6.50 per ton, and also advanced, reaching $7.50

in August and $8 in December.

Other States.—The use of North Carolina phosphate rock is increas-

ing slowly, principally by the extension of the production of the North

Carolina Phosphate Company, of Raleigh and Castle Hayne, and

Messrs. French Brothers, of Rocky Point. The use of phosphatic

marl is increasing more rapidly.

Phosphate rock of apparently high grade was discovered in 1886 on

Peace river, Florida, where the Arcadia Phosphate Company and other

operators are developing the rock exposed in the river bed. Mr. B. W.
Parker, special agent of the Eleventh Census, has inspected the region

and reports that about 3,000 tons were shipped to Atlanta, Georgia,

from Arcadia, Florida, during 1888. Development work has been quite

active, and included a permanent bridge, drying kilns, hoisting ma-

chinery, and screens. A mill for preparing the rock is projected. The
richest rock is in the form of coarse sand from a bar in the river. The
year 1888 developed an entirely different class of deposits of phosphate

of lime, probably of great value to the State, and even of enough impor-

tance to cause much interest among Charleston producers and dealers

in fertilizers all over the United States. At the close of 1888 Mr. Al-

bert Vogt, living near Dunnellon, a village on the Withlacoochee river,

in Marion county, found fossil sharks' teeth in a white subsoil. On
some of this white soil being submitted to a chemist for analysis, it

was found to contain a large proportion of phosphate of lime. This soil

was soon found to extend, in a more or less u pockety" belt, over a dis-

trict some *6 miles wide by 30 miles long from northeast to southwest.

Active exploration has been begun, and the known area of the beds is

being extended rapidly, and with the usual speculative course of such

discoveries. Much has been written on the subject, but it is impossible

to determine the area covered by the deposits, or to decide as to their

actual value on account of their irregular character. The best descrip-

tion has been written by Prof. Albert R. Ledoux and published in the

Engineering and Mining Journal, to which the reader is referred. He
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states that an area 30 miles in diameter, including Duuuellou on the

north and Floral City on the south, and roughly bisected by the With-

lacoochee river and covering Citrus, Marion, and Hernando counties,

will show phosphate almost anywhere. In no pit or opening which he

visited in that section did he find it entirely absent. Outside of this

region, north, south, and east, there are undoubtedly large beds of un-

determined extent. They lie in lenticular beds upon the " limestone,"

although this is rarely hard enough to be called rock. The deposits

are covered by a sandy soil and clay sub-soil, rarely cropping out at the

surface. Professor Ledoux has found the small white grains thrown

up in ant-hills and around gopher holes to be a good indication of the

existence of phosphate below. The phosphate is found at varying

depths below the surface, sometimes within 2 feet and sometimes 10 or

12 feet down. In sinking a pit it is sometimes difficult to tell where the

clay euds and the phosphate begins. They shade into each other at

times gradually; at other times the clay is entirely absent, the sand be-

ing the only thing between the surface and the valuable mineral. When
wet the phosphate is dark or light yellow, but usually quite white when

dry. The thickness of the bed varies greatly, and there is nothing at

the surface to indicate the thickness. It may be a few inches, or it may
be 10 to 16 feet of solid phosphate. The surface indication, which is

considered of value by some experts as indicating the presence of phos-

phate below the soil, is fliut or siliceous rock protruding in masses above

the surface. In a number of cases large percentages of alumina and

iron have been found in the phosphate. Nevertheless, these very spec-

imens have yielded superphosjrtiate which dried easily and did not re-

vert with the usual rapidity of superphosphates containing alumina and

iron. Professor Ledoux suggests that this is because the alumina in

these cases is in the form of clay and not of aluminum phosphate. In

other cases the deposits appear to be entirely aluminum phosphate.

The principal companies interested in developing these beds are the

Duuuellou Phosphate Company, of Dunnellon, Florida, and the Bald-

win Fertilizer Company, of Ocalla, Florida. There is also a company
called the Peruvian Phosphate Company, of Tampa, Florida, operating

a deposit ou the xVlafia river near Peru, Hillsborough county.

Mann fact it red fertilizers.—Good crops in 1887 in the region using

commercial fertilizers left farmers able to give unusually large orders

for 1888, and the result was a very prosperous season with good prices.

The fact that previous low prices had closed several works, leaving the

competition among fewer producers, also aided the advance. The total

amount consumed is estimated at 1,213,000 tons, valued at $20,000,000.

Of the total product one-half was acid phosphate, worth $12 per ton in

Baltimore or Charleston, as sold by the manufacturers to large dealers.

Of the remainder more than one-half is staudard ammoniated phosphate,

worth $20 per ton, and the rest principally dissolved bone, worth $22

per ton.

3677 min 38
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The following tables give the shipments of fertilizers from Charleston

since 1879, and also a list of the manufacturers of fertilizers. It is prob-

able that the output of 1889 will materially exceed that of 1888

:

Statement of manufactured fertilizers shipped from Charleston since 1879.

[Calendar years.]

By-

South Carolina railway:
January
February
March
April
May

Northeastern railroad

:

January
February
March
April
May

Charleston and Savannah railway:
January
February
March..
April
May

Georgetown, Pedee, Santee, and
Edisto steamers:
January to June

Total five months
For remainder of year

Grand total

1879.

Short
tons.

6,559
14, 445
12, 044
2,513

53

285
3,231
2,731

634
48

1,01C
1,791
1,444
675

5

1,364

48, 838
11, 162

60, 000

1880.

Short
tons.

17,449
17, 368
10, 814

2,761
707

1,381
3,366
3,382

977
201

1,102
1,249
476
203

9

2,560

64, 005

15, 995

1881.

Short
tons.

14, 930
18, 523

18, 721
3,599

189

2,186
3,256
4,939
3,044

28

951
1,155
2,375
629
50

2,950

80, 000

77, 525
25, 000

102, 525

1882.

Short
tons.

18, 391

19, 837
12, 107

1,711
548

2,424
5,362
7,285

955
198

690
1,272
594
100
14

2,002

73, 490
29, 000

102, 490

1883.

Short
tons.

17, 721
32,618
21, 626

2,971
720

5,430
9,708
9,091
1,638
216

2,059
2, 888
1,003
225
33

3,517

111,464
20, 000

131, 464

By-

South Carolina railway :

January
February
March
April
May

Northeastern railroad
January
February
March
April
May

Charleston and Savannah railway:
January
February
March
April
May

Georgetown, Pedee, Santee, and
Edisto, Beaufort and Florida
steamers

:

January to June

1884.

Total five months
For remainder of year.

Grand total

Short
tons.

21, 443
29, 171

18, 118

5,019
441

5,194
12, 318
7,822
2,413
220

4,196
5,373
3,525
1, 234

20

6,309

122, 816
17, 184

1885.

140, 000

Short
tons.

23, 299
27, 175

26, 846
4,813

210

7,070
11, 398
10, 570
2,001

119

3, 435
4,457
2,466

640
27

6,869

1886.

131, 395
18, 605

150, 000

Short
tons.

16, 037
26, 836
25, 840
2,974

381

4,847
12, 771
11,620
1,620

183

1,897
3,827
3,379

201
817

5,400

118, 630

24, 370

143, 000

1887.

Short
tons.

16, 937
26, 632
23, 953
3,756

430

5,316
13, 104

10, 487

1,776
240

3,760
4,280
1,899

355
98

6,300

119, 323
12, 477

131, 800

1888.

Short
tons.

23, 647
29, 300

26, 556
6,374

337

10, 651

14, 663
13, 839
4,502

570

6,918
10, 203
7,141
1,351

292

5,439

161, 783
22, 000

183, 783
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The following- table, compiled from various sources, gives au estimate

as to amount of manufactured fertilizers consumed in the various

States

:

Estimated consumption of manufactured fertilizers from 18ti5 to 1889, inclusive.

[Years ending April 30.]

States. 1885.

Alabama
Delaware
Florida
Georgia
Illinois

Indiana
Kentucky
Louisiana
Maryland
Michigan
Mississippi
Missouri
New York
New Jersey
New England States
Noith Carolina
Ohio
Pennsylvania
South Carolina
Tennessee
Virginiaand We»t Virginia
Western States

Total.

Short Ions.

45, 000
20, DUO

10, 000
180, 000

7,500
10, 000
10, 000
5,000

75, 000

5,000
10, 000
5. 000

35, 000

45. 000

100, 000
90, 000

20, 000
100, 000
100, 000
15, 000

100, 000

30, 000

1886.

Short tons.

40, 000
15, 000

5,000
160, 704
7,500
7,500
8,000

10, 000

75, 000

10, 000
5,000

30, 000
50, 000

100, 000
95, 000
30, 000

115, 000
107, 927
10, 000

100, 000

25, 000

1887.

Short tons.

38, 000

16, 000

6, 000

160, 000

8,000
10, 000

8, 000
8,000

70, 000
10, 000
5,000

30, 000

40, 000
75, 000

90, 000
30, 000

100, 000
100, 000
15, 000

75, 000

40, 000

1, 017, 500 1, 006, 631 934, 000

1888.

Short tons.

40, 000

18, 000
5,000

150, 000
10, 000

10, 000
8,000
8,000

65, 000

15,000
10, 000

40, 000
50, 000

75, 000

90, 000
30, 000

100, 000

105, 000

20, 000

75, 000

40, 000

964, 000

1889.

Short tons.

45, 000

20, 000
6,000

175, 000

10, 000

15, 000
10, 000
12, 000

85, 000

15, 000
15,000
70, 000

40, 000
60, 000

100, 000

105, 000
40, 000

120, 000

110, 000

20, 000

100, 000
40. 000

1, 213, 000

Marls.—The use of marls has increased notably in North Carolina.

About 500 tons were produced in the neighborhood of Croatan. In-

creased production is also noted in Alabama, Mississippi, and Florida

from deposits adequately described in former reports. In New Jersey a

special examination of the marl beds was made Mr. Jefferson Middle-

ton, of the United States Geological Survey, for the purpose of more

accurately det^-mining the total product, especially among farmers

who dig and use the marl without selling it. His results follow

:

Production of New Jersey marls.—The product in 1888 was about

300,000 tons, valued at $150,000, which is a decrease from 1887, owing

to the extended use of manufactured fertilizers and the opinion of the

farmers that laud when thoroughly marled does not require an applica-

tion for several years. But the decrease is not so great as is indicated

by the difference between the total for 1888 and that published for 1887
;

evidently the statement for 1887 was too large. The prospects for in-

creased production in the future seem good, as it is evident to users

that the marl gives more permanent results than manufactured fertiliz-

ers. Monmouth county leads all the other New Jersey counties in the

production of marl, over 100,000 tons being produced there last year

Burlington county was second, with a product of 50,000 tons.

The marl is found in an oblong strip of land extending from Raritan

bay and the Atlantic ocean southwest to the Delaware river. The
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strip is 20 miles in width at Raritan bay and narrows to 10 miles at

the Delaware. The only deposit outside of this strip is at Shiloh, Cum-

berland county, where calcareous marl is mined to some extent.

The deposits are from a few inches to 20 feet or more from the sur-

face, the earth intervening being termed " overlay." The beds them-

selves are from a few feet to 25 feet in thickness. In opening a pit the

overlay is removed and the marl excavated to the bottom of the deposit.

The overlay is then dumped into the pit to aid in making a roadway in

continuing the excavation.

Marl is used wherever a fertilizer is needed. It seems especially

adapted to grasses and cereals, and is used to some extent on tubers.

A popular way of using it is in the form of a compost with barn-yard

manure. The proportions of the compost are variable, but generally

about one-third, by bulk, of marl to two-thirds manure. From 10 to 20

tons, and in some cases even more, are used to the acre. The method

of application varies with the crop for which it is used ; with some it

is broadcast, with others it is drilled in, and with tubers it is placed

in the hill.

Some years ago the Fostertown Marl Company made an attempt to

dry and grind its marl, in the hopes of rinding a market for it as a base

for manufactured fertilizers. The drying and grinding were successful,

but the market could not be found at the necessary price, and the at-

tempt was abandoned. It is now used to a slight extent in its natural

state as a base for manufactured fertilizers.

Apatite.—In Canada the production of apatite continued at about the

average for several years past. Mr. E. Coste reports the product at

22,485 short tons, worth $2-12,285. Of this total, 20,396 tons came from

Ottawa county, Quebec, and 2,089 tons from Ontario mines. The prod-

uct for the past eleven years is shown below.

Product of Canadian apatite from 1878 to 1888, inclusive.

Tears. Quantity.

1878
1879
1880
1881
--

1883

Long tons.

11,927

15,601
17. lsi

17, .-4"

Tears.

1884
•"

1887
1888

Quantity.

Long tuns.

22,143
24, 290
•JO, 495
23. 69(1

22, 4^5



SALT.
By William A. Raborg.

The product of salt in the United States daring the year 1888

amounted to 8,055,881 barrels, valued at $4,371,203.

In Michigan, New York, West Virginia, and Utah there was a slight

falling off in the production as compared with that of the previous year.

The total amount of salt produced in the United States, however, shows

an increase over 1887 in quantity of 223,919 barrels, and in value of

$280,357, owing chiefly to the production of the new wells in Kansas,

which were operated during the year with an output of 155,000 barrels,

valued at 8189,000.

The amount and value of the salt produced in the United States dur-

ing the year 1888 is shown, by States and Territories, in the following

table

:

Quantity and value of salt produced in the United States during the year 1888.

States and Territories.

Michigan ..

New York.
Ohio.
West Virginia

.

Louisiana
California
Utah
Kansas
Nevada, Illinois, Indiana, Virginia, Tennessee, Kentucky,
and other States and Territories, estimated

Total

Production.
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. Product and value of salt in the United States, etc.—Continued.

States and Territories.
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The Michigan Salt Association.—The sales of the association during

1888, as shown by the books of Secretary Holland, were 3,300,000 bar-

rels as against 3,201,537 barrels in 1887 and 2,685,989 barrels in 1886.

The total amount of salt on hand at the close of the year's business

was 1,884,000 barrels as against 1,870,000 barrels for the previous year.

The price received for the salt was slightly in advance of that of the

year 1887. During December the net price paid to producers was 60

cents per barrel, 3 cents in excess of the price of salt at a correspond-

ing period in 1887, and the highest paid for six months.

The salt inspected in Michigan since 1869 is shown in the following

table

:

Grades of salt produced in Michigan as reported ly the inspectors from 1869 to 1888, in-

clusive.

Tears.

1869
1870
1871

1872.

1873
1874

1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888

Fine.
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Increased and decreased inspection per district in 1887 and 1888.

Districts.
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Product of the Onondaga district, 1797 to 1888, inclusive.

[Bushels of 56 pounds.]

Years.
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An interesting epitome of tbe salt business has been prepared by

Dr. Euglehardt, showing just what it is necessary to do in order to pro-

duce salt from a brine of given strength. It is given in the table below
jj

Relations between saline-meter strength, specific gravity, solid contents, etc., of brines of all

strengths.

<0

to

o
a

EG

1 .

2
3 .

4 .

5 .

6 .

7 .

8.
9.
10 .

11 .

12 .

13.
14 .

15.
16.
17.
18.
19.
20 .

21 .

22 .

23 .

24 .

25.
2(i.

27.
28
29.
30.
31 .

32.
33.
34.
35.
30.
37.
38.
39.
40.
41 .

42.
43.
44.
45.
46
47.
48.
49.
50.
51.
52.
53
54.
55.
50.
57.
58.
59.
60.
61 .

62.
63
64

SO

a
n

W

.20

.52

.78
1.04
1.30
1. 56
1.82
2.08
2. 34
2.60
2.86
3.12
3. 38
3.64
3.90
4.16
4.42
4.68
4.94
5.20
5.46
5. 72
5.98
6.24
6.50
6.76
7.02
7.28
7.54
7.80
8.06
8.32
8.58
8.84
9.10
9.36
9.02
9.88
10.14
10.40
10.66
10. 92
11.18
11.44
11.70
11.96
12. 22
12.48
12.74
13. 00
13.26
13.52
13. 78
14.04
14.30
14.56
14.82
15. 08
15.34
15. 60
15. 86
16.12
16.38
16.64

HM
o

P.
CO

1.002
1.003
1.005
1. 007
1. 0i)9

1. 010
1.012
1.014
1.016
1.017
1.019
1.021
1.023
1.025
1.026
1.028
1.030
1.032
1.034
1.035
1.037
1.039
1.041
1.043
1.045
1.046
1.048
1. 050
1.052
1.054
1. 050
1.058
1.059
1. 001
1.003
1.065
1.067
1.069
1.071
1.073
1.075
1.077
1.079
1.081
1.083
1.085
1.087
1.089
1.091
1.093
I. 095
1.097
1. 100

i

1.102
1.104
1. 100
1.108
1.110
1.111
1.114
1.116
1.118
1.121
1.123

a
u
u
(V

P4

.265

. 530

.795
1.060
1.325
1.590
1. S55
2. 120
2. 385
2. 650
2.915
3.180
3.445
3.710
4.975
4. 240
4.505
4.770
5. 035
5.300
5.565
5.830
6.095
6.360
6. 625
6.890
7.155
7.420
7. 085
7.950
8.215
8.480
8.745
9.010
9. 275
9.540
9.805
10.070
10. 335
10. 600
10. 805
11. 130
11. 395
11. 660
11.925
12. 190
12. 455
12. 720
12. 985
13. 250
13.515
13. 780
14. 045
14.310
14. 575
14. 810
15. 105
15. 370
15, 035
15.900
16.105
16. 430
16. 695
16. 960

Weight

of

a

gallon

of

this

brine

in

pounds

of

7,

000

grains

each.
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Relations between salinometer strength, specific gravity, solid contents, etc.—Continued.

ho
o

S
o
a

65
66.
67.
68.
69.
70 .

71 .

72.
73 .

74.
75 .

76.
77-
78.
79.
80
81 .

82.
83.
84.
85.
86.
87.
88.
89 .

90.
91 .

92.
93 .

94 .

95 .

96 .

97 .

98.
99 .

100

09
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OHIO.

This State is recovering slightly from the disastrous competition with

Michigan, and the total product shows a slight gain in 1888. The fact

that the brines are richer in bromides than in other States will be borne

in mind as the use for bromine increases. The product in recent years

is as follows

:

Estimated product of salt in Ohio from 1882 to 1888, inclusive.

Years.
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Product of the Petite Arise minefrom 1882 to 1888, inclusive.

605

Grades.
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The production of salt from Salt Lake has been carried on in a small
way since the Mormon settlement of the Territory. The product was
small, and only intended to satisfy the local demands for table salt and
for stock. By 1SS3 the production had increased so that several salt

farms covering a considerable area were in fairly good condition on the

borders of the lake. In this year the extension of a spur of the Utah
Central branch of the Union Pacific railroad to the lake, to establish a

bathing resort, induced the Deseret Salt Company to invest about
§20,000 in a plant for producing salt on a large scale, and to supply the
mills. This plant consisted of several large poods separated by wide
banks from the lake. The bottoms of these ponds must be prepared
very carefully, so that they will be hard when the salt is scraped off

and gathered into heaps. A steam pump is used to force the water
from the lake over into the ponds. A railroad siding is laid on an em-
bankment running lengthwise through the ponds. The product of

1883 from all the ponds was about 15,000 tons, valued at 8100,000. In

the subsequent years other producers arranged ponds, and the result-

ing increased production reduced the price to $4 in 1881, from which it

fell to $2 in 1886 and 1887, and now ranges from SI to $2 per ton,

according to the quality of the salt aud its accessibility. The plant of

the Deseret Salt Company described above is neither the most elaborate

nor the crudest arrangement for making salt, but is the most economi-
cal plant for producing the grade for which there is most sale, namely,
for chloridizing silver ores. The principal items of expense in making
the salt include fuel, soft coal from Wyoming or Pleasant Valley, Utah,
costing 86 per ton, delivered, 12 tons of which are used in pumping the

brine for 10,000 tons of salt, and an engineer at $7o per month, making
the cost $1,000 for putting the brine in ponds for making 10,000 tons of

salt. The cost of u gathering" the salt—that is, shoveling the dry salt

into barrows and wheeling to the pile—varies greatly with the thickness

of the salt, but the usual contract price is 40 cents per ton where the

salt is about six inches thick. This is probably as cheap as salt can be
made at Salt Lake, even under quite favorable conditions. At the works
of the Inland Salt Company the expenses are greater on account of

several costly items of handling which are avoided at some other works.
The brine is pumped into a series of ponds which are six or seven feet

above the level of the lake at its present state. The salt is allowed to

crystallize partly, and the mother liquor is then run off to the lake

again, leaving, it is claimed, salt containing less sulphate of sodium.
The salt is gathered in the usual way into hand cars and stacked by a

conveyor. Part of it is then dried by a steam-drier and ground for

table use.

The plant at this place cost in the neighborhood of $100,000.

At the lowest cost given it seems that the market price is sufficient

to assure a reasonable profit in the salt business, but the variation in
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the seasons is so great, even in this dry climate, as to make the busi-

ness somewhat hazardous. It is impossible to predict the close of the dry

season far enough in advance to know just when to gather the salt, and,

as the close of the season approaches, sudden violent rains, amounting

to cloud bursts, have dissolved the work of the season in a single night.

Furthermore, there may be sufficient rain to prevent the forma-

tion of more than 1^ to 2 iuches of salt, which it does not pay to

gather. The chances of a crop of salt are therefore uncertain until it

is finally gathered into solid piles, when it will stand exposure to rain

and snow for several winters without material loss. Piles of salt at

least three years old can now be seen on the shore of Salt Lake. By
comparing the product of 18S7 with that of 1888 a decrease is noticed,

part of which is, however, apparent only, for if the salt which remained

ungathered at the end of the year were included, as has been done fre-

Queutly in previous statistics, the product would equal 1887. In the

figures for 1888 no allowance has been made for the salt, in some cases

6 inches thick, which was not gathered.

KANSAS.

With the introduction of Kansas as an important salt-producing

State, there was during 1888 an output of 155,000 barrels of salt, valued

at $189,000. The following statement regarding the salt industry in

Kansas has been obtained from Prof. Robert Hay:
Kansas has for many years been in the list of salt-producing States.

Brine bas been obtained from wells near the mouth of the Solomon
river, in Saline county, at a depth of 100 feet, and manufactured into

an excellent quality of salt since 1867. The works have a capacity of

50,000 bushels of salt per annum, but it does not appear that more
than 18,000 bushels (56 pounds each) have been produced in one year.

The brine strength by the salinometer is 45°, but a deeper well is now
being drilled to obtain stronger brine. The process is solar evapora-

tion, which is continued about eight or nine mouths in the year, in pans
having a total evaporating surface of 370,000 square feet. The salt

produced is of good quality, and is said to be much desired by farmers

for home-curing meat. In 1880 Kansas produced 13,000 bushels, and in

18S8 took her place among the large producers. Rock salt is the main
source of supply, though other sources are to be utilized soon. It was
struck first at Ellsworth, at a depth of 730 feet, in August, 1887 ; at

Hutchinson, south of the river, a little later, at a depth of 450 feet ; at

Kingman, at a depth of 665 feet; on December 2, at Lyons, at a depth
of 785 feet; a little later at Anthony, at a depth of 925 feet, and in
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1888, at Nickerson, Great Bend, and Sterling. The thickness of salt

besides the saline shales appears to be as follows :

Thickness of rock salt in Kansas.

At—

Ellsworth..
Lyons
Hutchinson
Kingman..

,

Anthony. ..

Great Bend
Sterling

Feet.

140
250
250
200
75
125
198

The thicknesses at other places are not as certainly known, but would

appear to be considerable. At Wellington, water from the town supply

runs down the well and comes up almost a completely saturated solution

(90° to 100° by the saliuometer). The salt is similarly treated at Hutch-

inson with a like result. Kingman has two evaporating companies in

operation. All the towns named are either producing salt or are in the

earlier stages of erecting " salt blocks " (the name used for the entire

buildings and plant), or organizing companies for salt production.

At Hutchinson most progress has been made. The first company at

work was the firm of Gouinlock & Humphrey, from Warsaw, New York,

which commenced to make salt on March 15, 1888. The company has

two wells which go through the salt strata, which are situated at from

450 to 750 feet deep. The works, which are modified from those so suc-

cessful in England, consist ofsix elevated storage tanks, which are each 50

feet long, 20 feet wide, and 8 feet deep, into which the brine is pumped
from the wells. Next are four wrought- iron evaporating pans, 70 feet

long, 24 feet wide, and 12 inches deep. These are below the level of the

bottom of the storage tanks, so that the brine will flow by gravity from

tank to pan. Under each pan are three furnaces at one end, and these

open into a large chamber, where the rest of the pan is supported by

square stone pillars, and the heated air escapes by a huge iron smoke-

stack, one for each pan. The brine from the tank enters the pan at the

end nearest the smokestack and gradually passes to the hotter parts

over the furnaces, and as it reaches the saturation point by the rapid

evaporation the salt crystals form and sink, and are raked out upon a

sloping platform at the side of the tank, whence, after draining for

some time, they are passed into cars at a lower level and taken to the

packing warehouse, where, being sufficiently dried and otherwise treated

for removal of adhering impurities, the salt is put in barrels, for which

storage is provided to the number of 12,000. With these appliances

t he quantity made in a day is about GO barrels. Coal is supplied to the

furnaces from a railway switch passing in front of them, and another

switch runs up to the warehouse and carries away the salt for export.

The actual outlay of capital, exclusive of that required for wages and
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other current expenses, is over $80,000. The works occupy over 3 acres

of land. The description of these works is
1

substantially that of all the

works which evaporate by boiling the brine, except in the matter of

slight variations in number or size of pans. There are two works at

Hutchinson which use the " grainer " process, in which the brine in evap-

orating pans is heated by steam pipes which pass through them. Two
works also use solar evaporation. The following table will show the

rapid growth of the salt industry :

Table giving the names of the Kansas salt companies and the capacities of their icorks.

Names of companies and
location of works.

HUTCHINSON.

Goninlock & Humphrey .

.

Hutchinson Salt anil Man-
ufacturing Company.

Crystal Salt Works .'

Riverside. Salt Company..
New York Salt Company.

.

Hutchinson Solar Salt
Company.

Hutchinson Salt Company
(grainer process).

Western Salt Company...
Diamond Salt Company. ..

Pennsylvania Salt Com-
pany.

Bartlett Salt Company
(grainer process).

Vincent Salt Company

OTIIEK TLACES.

Anthony Salt Company. .

.

Globe Manufacturing
Company, Anthony.

Nickerson Sail ( iompany.

.

Solomon Solar Salt Works.

Sterling Salt Company

Wellington Salt and Min-
ing Company.

Great Bend Salt Company

.

Wells.
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IMPORTS AND EXPORTS.

Salt imported and entered for consumption in the United States, 1867 to 1888, inclusive.

[Calendar years ending December 31 from 1886 to 1888
; previous years end June 30.]

Years.
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Customs districts and ports into tvhich salt was imported during the fiscal year ending

June 30, 1888.

Districts.

Aroostook, Maine
Baltimore, Maryland
Bangor, Maine
Bath, Maine
Boston and Charlestown, Massachusetts .

Brazos do Santiago, Texas
Brunswick, Georgia
Champlain, New York
Charleston, South Carolina
Chicago, Illinois

Cincinnati, Ohio
Cuyahoga, Ohio
Detroit, Michigan
Uuluth, Minnesota
Fairfield, Connecticut . -

Galveston, Texas
Gloucester, Massachusetts
Huron, Michigan
Indianapolis, Indiana
Kansas City, Missouri
Key West, Florida
Milwaukee. Wisconsin
Mobile, Alabama
New Haven, Connecticut
New Orleans, Louisiana
New York, New York
Niagara, New York
Norfolk and Portsmouth, Virginia
Oregon r

Oswegatchie, New York
Paso del Norte, Texas, and New Mexico .

Passamaquoddy, Maine
Pensacola, Florida 1

Philadelphia, Pennsylvania
Portland and Falmouth. Maine
Portsmouth, New Hampshire
Providence, Rhode Island
Puget Sound, Washington
Richmond, Virginia
Saint Johns, Florida
Saint Louis, Missouri
San Diego, California
San Francisco, California
Savannah, Georgia
Vermont, Vermont
Willamette, Oregon
Wilmington, North Carolina
Yorktown, Virginia
All other customs districts

Quantity.

Pounds.
484, 160

07, 854, 072
5, 140, f80
2, 100, 777

102, 703, 330
6, 287

1, 016, 900
35, 460

7, 166. 922
31, 797, 520

224, 000

1, 738, 400
235, 940
458, 800
680, 083

15, 372, 794

59, 405, 800

2, 395, 680

6, 820, 776

3, 178, 560
33, 086

924, 000
851, 200

2,617,644
24, 309, 545

193, 960, 104
100

14, 817, 600

401,370
192, 768
446, 196

3, 510, 543
784, 000

54, 231, 674
10, 517, 742

311,040
6,108,872

747, 000

1, 471, 544
644, 428
237, 120

1,920
11, 735, 162
13, 004, 232

134, 480
6, 661, 882

7, 532, 000

19, 839, 933
5, 375, 880

Value.

$1,424
108, 146

5, 598
2,403

133, 769
26

091
281

5, 572
79, 500

008
4,353
1,610
3,103

735
19, 990
58, 005
13, 168

18, 502

8,249
57

6, 536
1, 002
2,547

39, 588
352, 578

1

27, 940
1,072
2, 057

1, 882
7,138

617
82, 438
17, 407

427
7,124
2,120
2, 098
1,070
1,596

19
38, 300
13,232
1, 212

20, 417
10, 400
42, 739

(i, 169

Total
j

090,346,266 1,156,962

Imports of salt, by countries, during the fiscal year ending June 30, 1888.

Countries from which imported.

France
Germany
England
Scotland
Gibraltar -

Nova Scotia, New Brunswick, and Prince Edward's Island
Quebec, Ontario, Manitoba, and the Northwest Territory
British Columbia
British West Indies
Daly
Mexico
Dutch West Indies
Portugal
Spain
Cuba
Porto Rico

Total

Quantity.

Pounds.
12,571,178

123, 104
300, 404, 515

2,200
500, 000

5, 766, 103
11, 456, 482

1, 200
94, 984, 022

100, 387, 985
675, 186

16, 570, 189
:'.9, 380, 500
30, 354, 312

200
5, 103, 030

690, 346, 266

Value.

$13, 905
511

800, 369
7

448
10, 654
33, 053

30
100, 537
102, 177
2,411

19, 237

30, 028
29, 691

4
7,900

1, 156, 962
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Exports of salt, by countries, dwiny the fiscal year ending June 30, 1888.

Countries to -which exported.

Central American States

:

Costa Kica
Guatemala
Honduras
Nicaragua
San Salvador

Danish West Indies
French West Indies
French Guiana
French possessions, all other
England
Nova Scotia, New Brunswick, and Prince Edward's Island .

Quehec, Ontario, Manitoba, and Northwest Territory
British Columbia
Newfoundland and Labrador
British West Indies
British Honduras
British possessions in Australasia
Hawaiian Islands
Hayti.
Japan
Liberia
Mexico
Dutch West Indies
Dutch Guiana
Azore, Madeira, and Cape Verde Islands
Russia, Asiatic
San Domingo
Cuba
Spanish possessions in Africa and adjacent islands
United States of Colombia
Venezuela

Total

.

Quantity.

Pounds.



BROMINE.
The total product increased from 199,087 pounds in 1887 to 307,386

pounds in 1888. The price remained practically uniform at 31 cents

per pound in manufacturers' hands.

Product of bromine in the United States, 1883 to 1888, inclusive.

Sources.
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Production.—In 1888, 48,000 pounds of sheet mica were produced.

Its total value was $70,000—a very considerable decrease from 70,500

pounds, worth 8142,250, the product in 18S7. The amount in 1888 is

slightly more than that in 1886, but the total value is the same for the

greater quantity owing to decreased price.

Product of mica from 1884 to 1888, inclusive.

North Carolina
Valencia mine, Xew Hampshire .

.

Other mines in New Hampshire .

.

Cribbensville mines, New Mexico.
Black Hills
Virginia

Total

1884.

Pounds.
100, 000
25, 000
3,260
1, 000

18, 150

147,410

18*5.

Pounds.
60, 000

29, 000

1,000
2,000

92, 000

18S6.

Pounds.
24, 000
7,500
5,000
1,400
600

1,500

1887. 1888.

Pounds. Pounds.
50, 000 20, 000

"
17," 000

40, 000

3,500

1

S 28,000

J

70,500 i 48,000

Unmanufactured mica imported and entered for consumption in the United States, 1869 to

1888, inclusive.

[Calendar years ending December 31 from 1886 to 1888 ;
previous years end June 30.]

Tears. Value.

1869.
1870.
1871 .

1872
1873.
1874.
1875 .

1876.
1877.
1878.

$1, 165
226

1,460
1,002
498

1,204

Tears.

569
13, 085
7,930

1879 . .

.

1880 ...

1881...
1882 ...

1883 ...

1884...
1885 . .

.

1886(a)
1887 (a)

1888 (a)

Valne.

$9, 274
12, 562

5, 839
5,175
9,884

28, 284
28, 685
56,354
49, 085
57, 541

a Including mica waste.

Price.—It will be seen from the above table of product that the

decrease was entirely in North Carolina. In this State the industry is

much depressed on account of low prices. Many mines have been en-

tirely abandoned, or at least have closed for a time. With higher prices

they would probably be worked again. There are several causes for this

depression in the price. Most important is the increase in the quantity

imported from India. From the table already given it is seen that the

imports have increased from an insignificant proportion, until in 1889

C.14
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they more than equaled the domestic product. Another important re-

duction in the price of mica has followed the change iu stove patterns

by which smaller sheets of mica are used. The increased use of fur-

naces instead of fire-place heaters has also lessened the use of mica.

Meanwhile a large demand for mica for use in the construction of dy-

namos has sprung up. Strips of mica of various dimensions, but usu-

ally 1 inch wide and 8 inches long, are made part of the insulating

material in building up the armatures. But this new use has had little

effect upon domestic mica. It is entirely a feature of the import trade,

as the manufacturers prefer the foreign material on account of its

superior cleavage. There is no doubt that mica which will split into

thin and exactly even pieces can be found in the United States, but

there is also no doubt that some imported mica has proved more suita-

ble than the usual grade of the domestic material.

The consumption of ground mica waste is increasing steadily, par-

ticularly as an addition to lubricants, and it is believed that this feature,

which concerns about 90 per cent, of the product of the mines, will add
greatly to the stability of the industry.

The reader is referred to page 661 of Mineral Resources, 1887, for a

description of the mica mining methods.
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White lead.—The total product was 84,000 short tons, which shows a

significant increase of 14,000 tons over 1887. more perhaps than would
be accounted for by the growth of population, although the producers
claim that the consumption of white lead usually shows an increase

quite accurately related to the increase of population.

During the first part of 1888 the white-lead industry was depressed.

The price followed to some extent the fluctuations in pig lead, but
sharp competition between manufacturers and the cutting of prices by
jobbers were the chief causes of the unusually low quotations. In Sep-

tember the manufacturers organized the American Corroders' Associa-

tion, the object of which was to stop the fierce competition among them-

selves, and by offering large discounts and rebates to jobbers to induce
them to maintain fixed prices. The National Lead Trust, which had
been formed by a few firms in October, 1887, had not yet acquired suffi-

cient strength or importance to control the market. The Corroders'

Association fixed its price at 7 cents per pound for lots of 500 pounds
or over, which, less the discounts for cash and the rebate allowed for

purchases of a quantity, made the net price about 6.01 cents per pound,
or about three-quarters of a cent per pound above the average price of

the earlier month of the year. For the balance of the year the market
was fairly steady, but the influence of the corroders was not strong

enough to prevent entirely the cutting of prices by jobbers.

Keel lead and litharge.—The market for these products, being subject

to the same conditions affecting white lead, was unsettled and prices

were low during the first nine months of the year. When the Ameri-

can Corroders' Association was formed in September, the price was fixed

at 6f cents for red lead and 6£ for litharge, less a rebate of half a cent

per pound for cash in sixty days and an additional discount of 2i per

cent, for cash in fifteen days.

616
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Red lead, while lead, and litharge imported from 1867 to 1888, inclusive.

[Calendar years ending December 31 from 1886 to 18-l8
;
previous years end June 30.]
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Barytes.—The production of crude barytes in 1888 was 20,000 long

tons, valued at $110,000, as shown by exact returns from every known
producer. The increase from 15,000 in 1887 was well distributed among
the different producing regions, particularly in Missouri.

The production of barytes in Canada in 1887, as given in the report

of the Geological and Natural History Survey of Canada, was 400 tons,

valued at $2,400, while in 188G the product was 3,864 tons, valued at

$19,270, and in 1888 it was 1,100 tons, worth $3,850.

The market was steady throughout the year at $16 to $18 per ton for

ordinary sulphate and $30 to $32 per ton for that which has been refined

by the floating process. The growth ofconsumption has kept pace with

the increased output, but entirely within the ordinary channels.

Imports of blanc-fixe, satin white, enameled white, lime white, and all combinations of
barytes with acids or water from 1867 to 1888, inclusive.

[Calendar years ending December 31 from 1886 to 1888; previous years end June 30.]

Years.

1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877

Quantity.
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Ocher imported from 18(i7 to 1883, inclusive.

619

Fiscal years
ending

June 30—
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Import* of umber from 1867 to 1888, inclusive.

[Calendar years ending December 31 from 1886 to 1868
;
previous years end June 30.)

Years.
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The price of cobalt oxide during 188S varied from $1.78, less 5 per

cent., to $3.50 per pound, according to the quantity and quality taken.

The greater part sold at $1.90. The variations in price were due to the

fact that some contracts were made at the end of 1887 and the market

had not felt the effect of the combination of the manufacturers in Eu-

rope, and because some producers were not held by the combination.

The supply of this oxide was ample for the demand, and prices would

have been very low had not the European producers combined and

fixed the price at $2.00, less 5 per cent.

Imports of whiting and Paris white from 1867 to 1888, inclusive.

[Calendar years ending December 31 from 1886 to 1888; previous years end June 30.]

Tears.

W-hiting and Paris
white, dry.

Quantity.

1867
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Quicksilver vermilion.—This color continued to feel the effect of the

competition of the so-called ' ; eosin vermilion" (orange mineral, the color

of which is heightened with eosin), owing to the much lower cost of the

latter. Early in the year the price declined from 70 cents per pound

to 65 cents, and subsequently, in March, there was another reduction of

5 cents per pound. During the balance of the year the price remained

at 60 cents. Fluctuations are mainly caused by changes in the price of

quicksilver in Loudon, the market for quicksilver vermilion being con-

trolled by the five American manufacturers, who are bound by a written

agreement to maintain uniform prices. Imported vermilions have been

almost entirely displaced in American markets by the home product,

Chinese vermilion being now used only for fine decorative work and

other foreign kinds for special purposes.

Imports of quicksilver vermilion from 1867 to 1888, inclusive.

[Calendar years ending December 31 from 1886 to 1888
;
previous years end June 30.]

Years.
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MINERAL WATERS.
By A. C. Peale.

The list for 1888 of the mineral springs of the United States of which

the waters are used commercially includes a total of 198 springs, in-

stead of 215, as published for 1887. All the springs from which no

reports have been received for several years have been taken from

the list, except in a few cases where it is well known that the water is

on sale. The springs actually reporting give increased figures, and
according to these the number of gallons sold in 1888 was more than

2,000,000 greater than in 1887, with an increased value of over $600,000,

while the number of springs was 17 less. The estimate for the fifty-two

springs not reporting has been kept comparatively low. The total

product as footed up is 1,319,039 gallons more for 1888 than for 1887,

and the increased value $417,829.

The number of springs reporting in the North Atlantic States is 42,

as compared with 40 for 1887, although the total for the section is less

than then stated.

The number of gallons sold and the value both show a considerable

increase. Four springs not hitherto included in the lists have been

added, viz : Alburgh Sulphur and Lithia springs, at Alburgh Springs,

Vermont, and the following at Saratoga Springs, New York : Imperial

spring, Patterson spring, and the Royal spring.

In the South Atlantic States the following have been added to the

list : Osceola Lithia water, Harrisonburgh, Virginia, Triplet springs,

Willow Island, West Virginia, and the Lincoln Lithia spring of Lin-

colnton, North Carolina. Notwithstanding these additions, the total

for the section is less than a year ago, and the number actually report-

ing is two less. The product, however, has more than doubled, with a

large increase in value.

The list for the Southern Central States is decreased by 1, but the

number reporting falls from 29 to 19 ; consequently there is for this sec-

tion a considerable decrease in both the product and its value.

The Northern Central States show a very large increase in the product

and its value, while the number of springs reporting remains the same
as for the previous year. One addition has been made to the list

—

Sanicula springs, Ottawa, Illinois; but notwithstanding this the total

for the section is less by four than it was in 1887.

C33
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The Western States and Territories also show a large increase in the

product and a corresponding increase in its value. The list also is

larger by 2 springs, both of which are in California, viz: Bartlett

springs and iEtna springs.

The imports for 1888, both of the artificial and the natural mineral

waters, show a decrease from the importation of 1887.

Mineral waters imported and entered for consumption in the United States, 1867 to 1883,
inclusive.

Fiscal years
ending

June 30

—
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PRODUCTION.

Xatural mineral waters sold from 1883 to 1888, inclusive.
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Alabama.—Two of the well known springs of Alabama failed to report

for 1888, and the total for the State is therefore materially less than for

1887. The following are the springs reporting : Healing springs, Heal-

ing Springs, Washington county; Star of Bethlehem springs, Green-

ville, Butler county; White Sulphur springs, Sulphur Springs, De
Kalb county.

Arkansas.—Only three springs of Arkansas report sales, and the

total number of springs commercially used from the State is reduced to

five. The name of Boyd springs has been changed to Arkansas Lithia

springs. The following report sales for 18S8: Arkansas Lithia springs,

Hope, Hempstead county ; Potash Sulphur springs, Potash Sulphur,

Garland county ; Mountain Valley springs, Mountain Valley, Garland

county.

California.—The total number of springs for California is increased

from seven in 1887 to nine in 1888, and all report sales. The two springs

new to the list are ^Etua springs and Bartlett springs. The following

is the complete list of those reporting sales for 1888 : JEtna springs,

Lidell post-office, Napa county ; Azule springs, San Jose, Santa Clara

county ; Bartlett springs, Bartlett Springs, Lake county ; Castalian

Mineral Water, Inyo county ; Geyser Soda springs, Litton's, Sonoma
county ; Litton Seltzer, Litton's, Sonoma county ; Napa Soda springs,

Napa Soda Springs, Napa county ; Pacific Congress springs, Saratoga,

Santa Clara county ; Tolenas Soda springs, Fairfield, Solano county.

Colorado.—Colorado shows no change in the number of springs re-

porting, although there is an increase in both the amount and value of

the sales. The springs are: Manitou springs, Manitou Springs, El

Paso county ; Springdale Seltzer spring, Springdale, Boulder county.

Connecticut.—Three of the springs for this State report, with in-

creased figures. These are: Aspinock springs, Putnam Heights, Wind-
ham county ; Bozrah springs, Bozrah, New London county ; Oxford

chalybeate springs, Oxford, New Haven county.

Georgia.—Two springs report for 1888, with figures largely increased

over those of 1887. The springs are: Catoosa springs, Catoosa Springs,

Catoosa county ; Ponce de Leon springs, Atlanta, Fulton county.

Idaho.—The one commercial water of Idaho is represented in the list

for 1888 with largely increased sales and a new name, as follows: Idanha

springs, Soda Springs, Bingham county.

Illinois.—One new spring is added to the list of commercial waters

for Illinois, namely, Sanicula springs. Three springs in all report sales

for 1888, as follows: Glen Flora springs, Waukegan, Lake county;

Perry springs, Perry Springs, Pike county; Sanicula springs, Ottawa,

La Salle county.

Indiana.—Five springs report for 1888, as follows : Hosea's New Point

Comfort springs, Blue Lick, Clark county ; Indian springs, Indian

Springs, Martin county ; King's mineral spring, Muddy Fork, Clark

county; Lithium spring, Attica, Fountain county; West Baden springs,

West Baden, Orange county.
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Iowa.—Iowa is represented on the list for 1888 by the three springs

usually reporting. They are: Dunbar's mineral spring, College

Springs, Page county ; Old M. C. spring, Colfax, Jasper county ; Ot-

tumwa mineral springs, Ottumwa, Wapello county.

Kansas.—The representation of Kansas for 1888 is increased to five

from the three of 1887. The springs reporting are : Biasing's artesian

mineral wells, Manhattan, Riley county; Conway springs, Conway
Springs, Sumner county ; Geuda springs, Geuda Springs, Cowley

county; Iola mineral well. Iola, Allen county; Topeka mineral wells,

Topeka, Shawnee county.

Kentucky.—Only one spring from this State reports its sales for 1888,

namely: Lower Blue Lick springs, Blue Lick Springs, Nicholas county.

Maine.—Six springs of this State report for 1888. They are : Booth-

bay medicinal spring, East Boothbay, Lincoln county; Hartford cold

spring, Hartford, Oxford couuty ; Poland spring, South Poland, An-
droscoggin county; Scarborough spring, Scarborough, Cumberland

county ; Summit spring, Harrison, Cumberland county ; Underwood
spring, Falmouth Foreside, Cumberland county.

Maryland.—No reports have been received from any Maryland
springs.

Massachusetts.—The same number of springs report for 1888 as for

1887, but with increased sales : Allandale springs, West Roxbury, Suf-

folk county ; Crystal spring, Stoneham, Middlesex county ; Common-
wealth spring, Waltham, Middlesex county ; Echo Grove spring, Ljnn,

Essex county; Everett crystal spring, Everett, Middlesex county.

Michigan.—The only spring in Michigan reporting for 1888 is the

Mount Clemens mineral spring, of Mount Clemens, Macomb county.

Minnesota—Is represented in the list by the Inglewood spring, of

Minneapolis, Hennepiu county.

Mississippi.—Three springs report for 1888, as follows: Castalian

springs, Durant, Holmes county; Cooper's well, Raymond, Hinds

county; Godbold mineral well, Summit, Pike county.

Missouri.—Six springs report for 1888, with increased figures over

those of 1887. The springs reporting are : Akesoou spring, Sweet
Springs, Saline county ; El Dorado springs, El Dorado Springs, Cedar

couuty ; Mooresville mineral springs, Mooresville, Livingston county

;

Randolph springs, Randolph, Clay county; Reiger springs, Mercer

county (post-office address, Lineville, Wayne county, Iowa) ; Sweet
springs, Sweet Springs, Saline county.

New Hampshire.—Two springs report for 1888, as follows: Bradford

springs, East Washington, Merrimack county; Milford (Ponemah)

springs, Milford, Hillsborough county.

New Mexico.—Ojo Caliente, in Taos county, is the only spring in the

Territory that reports sales.

New York.—More than half of the commercially used mineral springs

of New York report for 1888. Among the seventeen that send reports
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are three new to our list, namely, the Patterson spring, the Royal
spring, and the Imperial spring, all of Saratoga. The Royal replaces

the Old Putnam spring. The springs reporting are : Artesiau Lithia

spring, Ballston, Saratoga county; Avon springs, Avon, Livingston

county; Deep Rock springs, Oswego, Oswego county ; Massena springs,

Massena, Saint Lawrence county ; Oak Orchard Acid springs, Ala-

bama, Genesee county ; Carlsbad spring, Saratoga Springs, Saratoga

county; Champion spring, Saratoga Springs, Saratoga county; Hathorn
spring, Saratoga Springs, Saratoga county; High Rock spring, Saratoga

Springs, Saratoga county ; Imperial spring, Saratoga Springs, Saratoga

county; New Putnam spring, Saratoga Springs, Saratoga county; Patter-

son spring, Saratoga Springs, Saratoga county; Royal spring, Saratoga

Springs, Saratoga county ; Vichy spring, Saratoga Springs, Saratoga

county ; Verona springs, Verona, Oneida county ; Victor spring, Dar-

ieu Centre, Genesee county; White Sulphur springs, Sharon Springs,

Schoharie county.

North Carolina.—The Leinster Poison springs change their name to

Barium springs, and one new spring is added to the list, which, as com-

pleted, includes the following: Barium springs, Barium Springs, Ire-

dell county ; Lincoln Lithia springs, Lincolnton, Lincoln county

;

Panacea springs, Panacea Springs, Halifax county ; Park's Alkaline

spring, Caswell county (post-office address, Danville, Virginia) ; Seven

springs, Seven Springs, Wayne county ; Thompson's Bromine-Arsenic

springs, Grumpier, Ashe county.

Ohio.—There is a decrease of one on the list of springs for Ohio. The

springs reporting are : Electro-Magnetic springs, Fountain Park, Cham-

paign county; Green spring, Green Spring, Seneca county ; Len-a-pe

spring, Delaware, Delaware county ; Odeveue spring, Delaware, Del-

aware county ; Ohio Magnetic spring, Magnetic Springs, Union county.

Oregon.—Only one report has been received from Oregon. It is from

McCallister's springs, Lake creek, Jackson county.

Pennsylvania.—Three springs give figures for 1888. They are : Black

Barren springs, Pleasant Grove, Lancaster county; Minnequa springs,

Minnequa, Bradford county ; Ponce de Leon springs, Meadville, Craw-

ford county.

Rhode Island.—The two springs of Rhode Island report increased

sales for 1888. The springs are : Holly springs, Woonsocket, Providence

county ; Ochee springs, Providence, Providence county.

South Carolina.—Only one of South Carolina's localities reports for

1888. It is Chick's springs, Chick's Springs, Greenville county.

Tennessee.—Four springs report. They are : Idaho springs, Ciarks-

ville, Montgomery county; Red Boiling springs, Red Boiling Springs,

Macon county ; Rhea springs, Rhea Springs, Rhea county ; Tate

springs, Tate Springs, Grainger county.

Texas.—Reports have been received from live springs, as follows:

Crabtree's sour wells, Sour Springs, Hopkins county; Hynsen's iron
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mountain spring", Marshall, Harrison county; Palo Pinto mineral

wells, Mineral Wells, Palo Pinto county; Texas sour springs, Luling,

Caldwell county; Wootan wells, Wootan Wells, Robertson county.

Vermont.—Four of Vermont's seven localities report sales for 1888.

They are : Alburgh springs, Alburgh Springs, Grand Isle county

;

Brunswick White Sulphur springs, Brunswick, Essex county ; Claren-

don springs, Clarendon Springs, Rutland county; Elgin spring, Ver-

gennes, Addison county.

Virginia.—One new spring, the Osceola Lithia, is added to the list,

and seventeen springs in all report for 1888, as follows : Bear Lithia

springs, Elkton, Rockingham county ; Blue Ridge springs, Blue Ridge

Springs, Botetourt county ; Buffalo Lithia springs, Buffalo Lithia

Springs, Meckleuburgh county ; Chase City mineral water, Chase

City, Meckleuburgh county; Farmville Lithia springs, Farmville,

Prince Edward county ;\Healing springs, Healing Springs, Bath county •

Hunter's Pulaski alum springs, Sassin, Pulaski county ; Massanetta

springs, Massanetta Springs, Rockingham county; Osceola Lithia water,

Harrisouburgh, Rockingham county; Rockbridge alum springs, Alum
Springs, Rockbridge county ; Rock Euon springs, Rock Enon Springs,

Frederick county ; Rockingham springs, McGaheysville, Rockingham

county ; Seven springs, Abingdon. Washington county; Shenandoah

alum springs, Shenandoah Alum Springs, Shenandoah county; Strib-

ling springs, Stribliug Springs, Augusta county; Wallawhatooht alum

water, Millborough Springs, Bath county; Wolf Trap Lithia water.

Wolf Trap, Halifax county.

Washington.—Medical Lake, Spokane county, reports increased sales

for 1888.

'

West Virginia.—One addition is made to the West Virginia list in

the Triplet springs. Six report as follows: Capon springs, Capon
Springs, Hampshire county ; Irondale springs, Independence, Preston

county; Red Sulphur springs, Red Sulphur Springs, Monroe county

;

Salt Sulphur springs, Salt Sulphur Springs, Monroe county; Triplet

springs, Willow Island, Pleasants couuty; White Sulphur springs,

White Sulphur Springs, Greenbrier county.

Wisconsin.—Xiue springs report for 1888. They are: Arcadian spring,

Waukesha, Waukesha county ; Bethesda spring, Waukesha, Wauke-
sha county; Gihon spring, Delavan, Walworth county; Horeb min-

eral spring, Waukesha, Waukesha county; Mineral Rock spring, Wau-
kesha, Waukesha county; Prairie du Chien artesian wells, Prairie du
Chien, Crawford county; Sheboygan mineral water, Sheboygan, She-

boygan county; Shealtiel springs, Waupaca, Waupaca county; Siloam

spring, Waukesha, Waukesha county.
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Summary of reports of mineral springs for 1888.
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manufactures 593

Fluorspar 6, 583

Fossil coral, production 584

Fostoria, Ohio, natural gas industry 493

France, coal 20S

copper 77

manganese 141

pig iron production 29

Fuels, summary 3

Fuller's earth, imports 574

Gadolinite 582

Page.

Galveston, structural materials 534

Garnet 581,584

Gas coal, Philadelphia, contract price.. 181

Georgia, brick production 558-565

cement from natural rock 551

coal 240

analyses 241

mining statistics 206

production 171, 240

value 240

coke 395,408

coal consumed iu manufact-

ure 404

establishments 397

manufacture, statistics 408

ovens '

398,400

percentage yield of coal in

manufacture 405

prod uction 400

value at ovens 402,403

diamond 580

epiuote 581

fire-brick manufacture 570

gold 36, 37

granite 536, 538

iron 14

manganese 124, 125, 127

marble 541, 543

mineral springs 630

waters 62G

pig iron 23

silver , 36,37

slate 550

steel 14

structural materials 523

Germany, coal production 208

copper 73

pig iron 29

Gold 36

bars for industrial use, value 40

coinage of the mints 39

exports 40, 42

imports 40, 41

production 38

by States and Territories. 30, 37

of the world 40

statistics 36

value 1, ?.G

quartz, production 584

Grand Rapids, Mich., structural materials 527

Granite 536-539

analyses 537

new discoveries and develop-

ments 537

production 536

Graphite, in Rhode Island 361

occurrence in tin veins 152

summary 6

Great Britain-

coal production 208

copper 73, 74

average values 73

manganese 140

pigiron production 29

Great Salt Lake, Utah, salt industry 606
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Great Salt Lake, Utah, salt production .

.

605

Grindstones 576

imports 577

production 576

Berea, Ohio 545

summary 5

Gnano 591

Gypsum 6

Harney Peak Tin Company, operations.. 144

Harney Teak tin ore, preliminary assays 146

Hanisburg, Pennsylvania, structural ma-

terials 532

Harrison, I. "W., coal trade, California... 203,204

Hay, Robert, on the Kansas salt industry 607

Hedstrom, E. L., on coal receipts at Buf-

falo 187

Hematite, specular, analysis 35

Hiddenite, production 584

Holyoke, Massachusetts, structural ma-

terials 526

Hornblende in quartz, production 584

Horn Silver Mining Company, Utah 86

Houston, Virginia, manganese mines 133

Howard, C. C, on composition of natural

gas from Trenton limestone 490

Hungary, coal production 208

copper production 73

Hutchinson, Kansas, structural materials 525

Idaho, brick production 558

coal 171,241

mining statistics 206

gold 36,37

iron ore 35

lead 88

mineral springs 630

waters 626

sandstone 544

silver 36,37

structural materials 524

Illinois, Bessemer steel 25

brick production 558, 559, 565

cement from natural rock 551

coal 242

anthracite, receipts and con-

sumption 192

area, extent 242

boiler tests .•.. 256

classification 244

fields, statistics 242

mines, employes 254

number and character 244

mining by hand 250

by machinery, num-
ber of employes.... 254

machinery, statistics. 252

casualties 255

operators 243

prices paid operatives 250

statistics. .206, 251, 252, 254, 25S

prices at Chicago 192

production 171, 242, 245-248

production of leading com-

panies 249

product of ten principal

counties 247

Page.

Illinois, coal, receipts at Chicago 191

shipments from Chicago 191, 192

value 242

at. mines 249, 250

c oke 395, 408

average value a1 ovens 403

coal consumed in manufact-

ure 404

establishments 397

manufacture, percentage

yield of coal 40">

manufacture, statistics 409

oveus 398, 400

prices at Chicago 192

production 400

shipments from Chicago 192

value at ovens 402

fire-brick production 566

iron 14

lime production 555

limestone 540

mineral springs 630

waters 626

pig iron 23, 25

salt 597,598

steel 14

Steel Company 20

structural materials 524

zinc spelter 92

Imports, bromine 613

buhrstones 576

cement 552

chromate of potash 121

chromic acid 121

clay 574

coal 171,172,202

cobalt oxide 620

coke 405, 406

copper 60,61

earthenware and china 573

emery » 577

fire-brick 570

fuller's earth 574

gold 40,41

grindstones 577

iron and steel 13,17, 18

kaolin 574

lead 90

litharge 617

manganese ore 141, 143

marble 550

mica 614

millstones 576

mineral paints 617,618

waters 624

nickel 108

Paris white 621

phosphates 591

platinum 167

quicksilver — 105

vermilion 622

red lead 617

salt 610,011

silver 40,41

steel, Bessemer 13
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Imports, torra alba 621

tiles 573

tin 157

ultramarine 622

umber 620

white lead 617

whiting 621

zinc 93

white 94,617

Indiaua, brick production 559, 565

coal 256

mining by machinery 251

statistics 206,257-260

production 171, 257, 258

value 250

coke 395, 409

coal consumed in manufact-

ure 404

establishments 397

manufacture, percentage

yield of coal 405

manufacture, statistics 409

ovens 398,400

production 400

value at ovens 402, 403

firebrick production 566

geological section of northern

portion 505

iron 14

lime production 555

limestone 540

mineral springs 630

waters 626

natural gas 499

consumption 504

distribution by coun-

ties 501

field, by \V. -J. Pkin-

ney 499

production 486,504

region, geological for-

mation 500,501

wells 485, 502-504

petroleum 464

pig iron 2:5

salt 597,598

steel 14

structural materials 524

Indianapolis, Indiana, structural materials 524

Indiau Territory, coal 200

analyses 201

miners' wages 201

mining statistics.. 206

prices 200,201

production 260,201

value 260

coko 395,409

analyses 261

establishments— 397

OOke manufacture, per-

centage of coal used.

.

404

coke manufacture, per-

centage yield of

coal 405

ovens 398,400

Page.
Indian Territory, coke production 400

statistics 410

value at ovens 402, 403

mineral springs 630
Infusorial earth 578

summary 6

Iowa, brick production 559,560

coal 262

mining statistics 206, 263-208

prices 200

trade 262

value 262

iron 14

lime production
.

ri55

limestone 540

mineral springs (130

waters gut

sandstone ,
r
,4j

steel 14

structural materials r>24

Iron j 2

and steel consumption 14

imports 13, 18, 19

industries, by J. If . Swank 12

of the West and

South 27
manufacture, world's prog-

ress 29

prices 16

production 12

by States and

Territories... 14

statistics 12

summary 1

buildings, value 516-520

cut nails, production 12

in the Rocky Mountain division, by
F.F.Chisolm 33

Southern States 14

ore, analyses, Montana 35

consumption 18

imports 17, 18

in Idaho 35

Now Jersey 17

Wyoming 35

production 17

by countries 28

shipment from Lake Superior

region 17

shipment from leading districts. 17

summary 1

rails, consumption 15

production 12

rolled, production 12

trade, domestic 18

Italy.coal 28,208

copper '3

Ithaca, New York, structural materials .. 530

Japan, copper production 73

natural gas 511

petroleum 474

Jasper, production 584

Kansas, cement from natural rock 551

coal 209

anal v sos 275
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Kansas, coal fields 289,272

miners' wages 274

mines 274

ruining statistics 206, 274

principal producing counties 269

production by counties 273

value 269

coke 395, 410

coal consumed in manufact-

ure 404

establishments 397

manufacture, percentage

yield ofcoal 405

ovens 398,400

production 400

statistics 410

value at ovens 402, 403

lead 89

limestone 540

mineral springs 630

waters 627

rock salt 608

salt 597,607,609

sandstone 544

spelter 92

structural materials 525

City, Missouri, structural mate-

rials 528

Kaolin 572

imports 574

Kentucky, brick production 560, 565

cement from natural rock 551

coal 276

consumption, Louisville.. 198

mines, employes 279

operations 279

mining statistics 206

prices 197,279

production 171, 276, 278

value 276

coke 395,410

analyses 411

coal consumed in manu-

facture 404

establishments 397

manufacture 405,411

ovens 398,400

production 400

value at ovens 402,403

fire-clay 568,569

iron 14

limestone 540

mineral springs 630

waters 627

natural gas 481, 506

petroleum 442,463

pigiron 23

salt 597

steel 14

structural materials 525

Keystone Manganese Company 127

KirchhofT, C.,.jr., on copper 43

lead 78

zinc 92

Kunz, George F., on precious stones 580

3677 MiN 41

Page.

Lake Champlain mines 17

Langson, William J., on coal receipts, Mil-

waukee 194

La Plata Smelting Company, Colorado ... 87

Lead, by C.Kircbhoff, jr 78

consumption 78

exports 90, 91

imports 90

iu Colorado 87

Idaho 88

Kansas 89

Montana 89

Nevada 86, 87

New Mexico 89

Utah 86

market .- 82, 85

mining, Mexico, cost 80

(old and scrap), imports 90

ore in Idaho ». 88

Mexico 79,80

smelting 81

prices 2, 82

producing regions 85

production 79

red • 616

smelting works, Colorado 87

summary 2

Ledoux, Albert R., on phosphate deposits

in Florida 592

Lima, Ohio, petroleum 460,461

Lime 554

exports 557

prices 557

production 4,554-556

summary 4

Limestone 539,540,541

oolitic, process for rendering

impervious 541

production 539

by States 540

Lincoln, Nebraska, structural materials.. 529

Litharge 616

imports 617

Little Rock, Arkansas, structural mate-

rials 522

Los Angeles, California, structural mate-

rials 522

Louisiana, brick production 560, 565

mineral springs 630

Petite Anse salt mine, prices.

.

604

salt 597,604

production, Petite Anse
mine 604

structural materials 525

Louisville, Kentucky, structural mate-

rials 525

Luxemburg, coal production 208

pig iron production 29

Lyncbburgh, Virginia, structural mate-

rials 535

Macksburgh, Ohio, petroleum production 462

Magnesia cement 554

Maine, brick production 560, 565

fire-brick production 566

gold 36,37



642 INDEX.

Page.

Maine, granite 536,538

iron 14

lime production 555

mineral s-prings 630

waters 627

silver 36

slate 547,549

steel 14

Manganese, by .roseph D. Weeks 123

carbonate, Wales, analysis. .

.

140

exports, New Brunswick 136

in Arkansas 126

Bosnia 142

California 128

Cuba 137

France 141

Georgia 124,127

Great Britain 140

Michigan 128

Nevada 128

New Bruuswick 135

New Zealand 142

North Carolina 129

Nova Scotia 133

Quebec 136

Eussia 141

South Australia 142

Sweden 142

Tennessee 131

Turkey 142

Vermont 124,131

Virginia 123,132,133

Wisconsin 128

ore, analysis, from Cuba 138, 139

North Car-

olina.... 129,130

Vermont.. 132

exports, Chili 139

imports 141,143

inArkansas 124,126

California 124

Michigan 124

Nevada 124

North Carolina 124

Pennsylvania 124

South Carolina 124,130

Tennessee 124

Virginia 124

production 123-126

Arkansas 125,126

Georgia 127

New Brunswick 136

Nova Scotia 134

Virginia 125

summary 2

value 12 5

production of the world 143

Manganiferous iron ore..". 125

Marble 541

blasting, improved method 542

exports 551

imports 550

in Alabama 542

Arkansas 542

California 541,542

Page.

Marble in Georgia 541,543

Maryland 1 541

New York 541

North Carolina .,.. 543

Tennessee 541, 543

Utah 543

Vermont 541

Virginia 544

Washington 544

production 541

quarriesin Alabama 542

California 542

Georgia 543

North Carolina 543

Tennessee 543

Utah 543

Virginia 544

Marl 595

summary 5

uses 596

Maryland, brick production 560

coal 280

market, Baltimore 181

mining operations, Alle-

gany and Garrett coun-

ties 281

mining statistics 280, 281

production 171, 280

receipts, Baltimore 182

shipments from Baltimore 182

shipments from Cumber-
land field 282.283

value 280

fire-brick production 5G6

granite 536, 538

iron 14,23

lime production 555

marble 541

mineral springs 630

waters 627

steel 14

structural materials 526

Massachusetts, brick produc tion 560

coal receipts at Boston . .

.

178

fire-brick production 566

granite 536

lime production 555

mineral springs 630

waters 627

rhodonite 582

steel 14

structural materials 526

Memphis, Tennessee, structural materials 533

Mercurial preparations, imports 104

Merionethshire manganese mines. Great

Britain 140

Metallic paint 619

products, value 7

Mexico, amber 583

copper production 73

lead mining, cost 80

ore 79

Mica 614

summary 6

uses 615
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Michigan, brick production 5C0, 561

bromine 613

coal 284

iiiiniiifr statistics 206

prices 190,284

production 171, 284

receipts at Detroit 191

fire-brick 566

gold 37

iron 23

lime.. 555

limestone 540

manganese 128

ores 124

mineral springs 630

waters 627

roofing slate 547

salt 597-599

sandstone 544

silver 37

steel 14

structural materials 527

Millerite, Canada 113

Millstones, imports 576

Milwaukee, Wisconsin, structural ma-

terials 535

Mineral paints 616

barytes 618

cobalt oxide 620

imports 617,618

litharge 616

ocher 618

quicksilver vermilion 622

redlead 616

summary 6

ultramarine 622

umber 619

whitelead 616

zinc white 617

products, summary 10, 11

(non-metallic), value 8

springs 630

summary of reports 630

waters, by A. C.Peale 623

by States 626-629

exports 624

imports 624

production 625

summary 7

Minerals, total value 7

Minneapolis, Minnesota, structural ma-

terials 527

M innesota, brick production 561

cement from natural rock 551

coal, prices, Minneapolis 196

Saint Paul 136

receipts, Dnlath 195, 196

Minneapolis.. 196

Saint Paul... 196

shipments at Minneap-

olis 196

lime production 555

limestone 540

mineral springs 630

waters 627

Page.

Minnesota, sandstone 544

structural materials 527

Mississippi, brick production 501,565

marl 595

mineral springs 630

waters 627

structural materials 528

Missouri, bituminous coal, receipts at

SaintLouis 199

brick production 561, 565

cement from natural rock 551

coal 285

analyses 287

lands owned by Missouri

Pacific railway 2S8

largest producing county. 285, 286

mining statistics 287,289

prices, Saint Louis 198

Kansas City 199

production 171,285,289

receipts at Saint Louis 199

shipments, Kansas City 200

value 285

coke 395,411

coal consumed in manufact-

ure 404

establishments 397

manufacture, percentage

yield of coal 405

manufacture, statistics 412

ovens 398,400

production 400

value at ovens 402,403

iron 14,23

lime production 555,556

limestone 540

mineral springs 630

waters 627

Pacific Railway Company, coal

lands owned by 288

spelter 92

steel 14

structural materials 528

Mobile, Alabama, structural materials.. 522

Montana, coal 289

analyses 291

fields 289,290,291

mines and localities 292

mining statistics 206

production 171,289,291

value 289

coke 395,412

establishments 397

manufacture, coal con-

sumed in 404

manufacture, percentage

yield of coal 405

manufacture, statistics 112

ovens 393,400

prod uction 400

value at oven 402

copper 2. 57

gold 36, 37

iron 34

lead 89
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Montana, lime production 555

mineral springs 630

silver 36,37

Montgomery, Alabama, structural mate-

rials 522

Moreman, Kentucky

—

natural gas 506-509

production 509

Moss agate production 584

Naturalgas 481

analyses, California 510

by Joseph D. Weeks 481

chief sources of supply, Ohio. 490, 499

coal displaced by 482, 484, 485

consumption 481, 483

Findlay, Ohio.... -484

Indiana 504

developments, by Edward
Orton 490-495

discovery of new horizon,

Cleveland, Ohio 498

distribution, Indiana, by coun-

ties 501

district, Meade county. Ken-
tucky, by Edward Orton.. 506

districts, exhaustion 486

etl'ect on coal consumption in

Pennsylvania 334, 335

from Clinton limestone, Ohio. 496

Ohio shale,Kentucky. 497, 498, 506

Trenton limestone, Ohio. 481, 490

geological distribution 481

in California 509

Dakota 510

Indiana 499

Japan 51

1

Kentucky 481,506

New York 489

Ohio 489

Pennsylvania 334, 481, 489

Tennessee 510

industry, Bowling Green, Ohio 493

Findlay, Ohio 491

Fostoria, Ohio 493

North Baltimore,

Ohio 494

Tiffin, Ohio 494

production, impossibility of

determination. 481

in Indiana 486, 504

region, Indiana, geological for-

mation 500,501

summary 4

uses 485

wastage 487

wells, Indiana 485, 502-504

Kentucky 506-509

Navnjo reservation, garnet 581

Nebraska, brick production 561

coal 292

mining statistics 206

production 171,292

value 292

limcstono 540

mineral .springs 630

Page.
Nebraska, structural materials 529

Nevada, cobalt oxide 620

gold 36,37

lead 86,87

manganese 128

ores 124

mineral springs 630

nickel 109

salt 597.598

silver 30, 37

New Bedford, Massachusetts, structural

materials 526

New Brunswick, manganese 135,136

ore, analysis- 135

production . 136

New England, iron 23

New Hampshire, brick production 561,565

granite 536

quarries 538, 539

iron 14

mica 614

mineral springs 630

waters 627

phenacite 581

steel 14

topaz 581

New Jersey, brick production 561 , 562

fire-brick production 566

granite 536

iron 14,23,24

lime production 556

marl 595

mineral springs 630

slate 547

steel 14

structural materials 529

New Mexico, cement from natural rock.

.

551

coal 292

fields 292-294

mining statistics .. 206

production 171,292

value 292

coke 395,412

establishments 397

manufacture, coal con-

sumed in 404

manufacture percent-

age yield of coal 405

manufacture, statistics 413

ovens 398,400

production 400

value at ovens 402,403

copper 59

fire-clay 570

gold 36,37

lead 89

mineral springs 630

waters 627

silver 36,37

turquois 582

New York, lead prices 2

limo production 556

limestone 540

marble 541

mineral springs 630
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New York, mi neral waters 627

structural materials 530

New Zealand, manganese 142

petroleum 473

Newfoundland, copper production 73

Newport, Rhode Island, structural ma-

terials 533

Nickel 10S

exports 109

imports 108

in Canada 110

Dakota 109

Nevada 109

New York 109

North Carolina 109

Oregon 109

industry, status 110

ores, exports 109

in Canada 110

mode of occurrence 110

treatment 113

smeltiiig plant 114

use of coke as a fuel 115

summary 2

uses 116

Nigger Hill, Wyoming, tin 148

North America, copper production 74

North Baltimore, Ohio, natural gas in-

dustry 494

North Carolina, hery 1 5»0

hrick production 562,565

corundum production . .

.

577

fire-hrick production 566

gold 36,37

granite 539

quarries 539

iron 14,23

manganese 129

marble 543

marl 595

mica 614

mineral springs 630

waters 628

nickel 109

phosphate manufactures. 592

rock 592

sandstone 545

silver 36,37

steel 14

structural materials 531

Norway, copper production 73

infusorial earth 578

Nova Scotia, manganese 133

Ocher 618,619

Ohio, brick production 562, 563, 565

bromine 613

cement from natural rock 551

coal 294

mining accidents 299

statistics 206

prices 188,189,197,298

production 171, 294, 295, 3u0

shipments 188, 190, 298

trade 297, 3t0

coke 395, 4 i3

Page.

Ohio, coke estahlishments 397

manufacture 404, 413, 414

ovens 398,400

percentage yield of coal in

manufacture 405

production 400, 413, 414

value at ovens 402, 403

fire-hrick production 566

iron 14,23

lime production 556

limestone 540

mineral springs 630

waters 628

natural gas 489

chief sources of supply 490, 499

from Clinton limestone 496

shales 497,498

Trenton limestone 490,495

industry Bowling Green 493

Findlay 493

Fostoria 493

North Baltimore 494

Tiffin 494

new horizon at Cleveland 4J8

petroleum 442,459

pipe line runs, Lima 461

Mackshurgh 4 02

production 442, 443, 444, 460

Lima field 460

Mackshurgh field 462

sources of supply 459

stocks, Lima 461

well record, Lima 461

salt 597,604

sandstone 545

steel 14

structural materials 532

Oilstones and whetstones, summary 5

Old Dominion Copper Company 58

Omaha, Nebraska, structural materials .- 529

Onondaga, salt brines 601

district 601

reservation 600

•wells 600,601

Oolitic limestone, preservation 541

Opal in Oregon 581

Oregon, cement rock 553

coal 301

mining statistics 206

production 171, 301

value 301

fire opal 581

gold 36,37

iron J5

mineral springs 630

waters 628

nickel ,
109

silver 36, 37

steel 15

Orton, Edward

—

natural gas development 490-495

Meade county, Kentucky

.

506

Ozokerite 615

foreign sources of production.. 515

in Utah 515
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Ozokerite, summary (i

uses 515

Packard, It. L., on aluminum 160

Paris white 621

Peale, A. (J., on mineral waters 623

Pennsylvania—

ant 1] racite coal 302

coal fields, area 302

mining, cost 329,330

prices ISO, 328

production 302, 303

production, Lehigh Coal and Nav-

igation Company 331

shipment 323-326,328

by regions 304

transportation companies 327

Bessemer steel, percentage of produc-

tion 25

bituminous coal 332

mining statistics, by counties 332, 333

wages 337

prices at mine 335

production 332

Allegheny county 335,336

Armstrong county . .

.

340

Beaver county 341

Bedford county 341

Blair county 342

Blossburgh region 357

Bradford county 342

Butler county 343

Cambria county. . .335, 336, 344

Centre county 345

Clarion county 346

Clearfield county 346

Clinton county 349

Elk county 349

Fayette county . -.335, 336, 350

Greene county 352

Huntingdon county .. 353

Indiana county 354

Jefferson county . .335, 336, 354

Lawrence county 355

McKean county 355

Mercer county 355

Somerset county 356

Tioga county 357

Towanda Coal Com-

pany 343

Venango county 358

Washington county.. 358

Westmoreland county 335, 359

shipments, Pittsburgh, by slack

water 338

Snow Shoe region 346

trade 333,337

value 332

brick production 563, 565

bromine 613

cement from natural rock 551

works 553

coal 301

coal fields

:

Eastern Middle ... 312

Beaver Meadow district 314

Pennsylvania:

Coal fields—Continued.

Black Creek district

Green Mountain'district

Hazleton district

Loyalsoek
Northern

Carhondale district

Pittston district

Plymouth district

Scrauton district

Wilkes Barre district

Southern

East Schuylkill district

Lorberry district

Lykens Valley district

Panther Creek district

West Schuylkill district

Western Middle

East Mahanoy district

Shamokin district

West Mahanoy district

coal freightage from Philadelphia

mining statistics

oporations.Philadelphia and Read-

ing Coal and Iron Company
prices at Pittsburgh

production 171, 173,

shipments

Erie

traffic, Philadelphia and Reading

» companies

value

coke

districts

establishments

manufacture, amount of coal

used in

manufacture, percentage yield of

coal

statistics 415,416,419-

ovens

prices at Pittsburgh

production 400,415,

rank of State

summary
value at ovens

fire-brick production

gas coal, contract price, Philadelphia.

granite

iron

and steel manufacture

lime production

limestone

manganese ores

mineral springs

waters

natural gas 334,

companies

effect on coal consumption

petroleum

fields

pipe line runs

production

summary

Page.

312

312

312

320

306, 312

306

308

310

306

310

318

318

320

320

318

318

314

314

316

314

180

206

327

182

301, 322

301

188

327

301

395, 414

415, 423

397

404

405

-424, 126

398, 400

182

424, 425

396

4

402, 403

566

IH1

536

14,23

22

550

541

124

630

628

481, 489

334

334, 335

442

445

447

442-459

4
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Pennsylvania—Continued.

petroleum shipments 449, 457

stocks 449,457

wells, daily production... 454

pottery -works 572

sandstone 545

slate 547

steel 14

structural materials 532

Peru, copper production 73

Petersburg!), Virginia, structural materi-

als 535

Petite Ause salt mine, Louisiana, produc-

tion 604

Petroff, Ivan, report on coal in Alaska 214

Petroleum, by Joseph D. Weeks 442
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