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Mineral Resources of the United States, 1891.

The publications of the United States G-eological Survey are issued in accordance with the statute

approved March 3, 1879, which declares that—
'

'The publications 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 be issued in uniform quarto 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 following 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' (1,734) of copies for binding and
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 has
no copies for gratuitous distribution.

ANISTUAL EEPOETS.

I. Pirst 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°. Iv, 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.

lY. 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. Sisth Annual Report of the United States Geological Survey, 18S4r-'S5, by J. W. Powell. 1885.

8°. xxix, 570 pp. 65 pi. and maps.

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

8°. XX, 656 pp. 71 pi. and maps.

Vm. Eighth Annual Report of 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, 188T^'88, by J. W. Powell. 1889.

8°. xiii, 717 pp. 88 pi. and maps.

X. Tenth Annual Report of the United States Geological Survey, 1888-'89, by J. W. Powell. 1890.

8°. 2v. XV, 774 pp. 98 pi. and maps; viii. 123 pp.
XI. Eleventh Annual Report of theUnited States Geological Survey, 1889-'90, by J. W. Powell. 1891.

8°. 2v. XV, 757 pp. 66 pi. and maps ; ix, 351 pp. 30 pi.

XII. Twelfth Annual Report of the United States Geological Survey, 1890-91, by J. W. Powell. 1891.

8°. 2 V. xiii,.675 pp. 53 pi. and maps ; xviii, 576 pp. 146 pi, and maps.
Xni. Thirteenth Annual Report of the United States Geological Survey, 1891-'92, by J. W. Powell.

1893. 8°. 3v.

MOJfOGRAPHS.

I. Lake Bonneville, by Grove Karl Gilbert. 1890. 4°. xx, 438 pp. 51 pi. 1 map. Price $1.50.

n. 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 $10.00.

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.

VI. Contributions to the Knowledge of the Older Mesozoic Flora of Vu-ginia, by William Mon-is
Fofltaine, 1883, 4°, xj, 144 pp. 541, 54 pi. Price $1,05

I



II ADVERTISEMENT.

VH. Silrer-Leftd Deposits of Eureka, Nevada, by Joseph Story Curtis. 1884. 49. xili, 200 pp. 16

pi. Price $1.20.

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

241. 24 pi. Price $1.10.

rX. Brachiopoda and Lamellibranchiata of the Raritan Clays and Greensand Marls of New Jersey,

by Robert P. Whitfield. 1885. 4". xx,338pp. 35 pi. Imap. Price $1.15.

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

1886. 4°. xviii, 243 pp. 56 1. 56 pi. Price $2.70.

XT . Greologioal History of Lake Lahontan, a Quaternary Lake of Northwestern Nevada, by Israel

Cook RusseU. 1885. 4«. xiv, 288 pp. 46 pi. and maps. Price $1.75.

XTT . Geology aad Mining Industry of Leadville, Colorado, with atlas, by Samuel Eranklin Emmons.

1886. 4°. X3±s,770pp. 45 pi. and atlas of 35 sheets folio. Price $8.40.

xm. Geology of the Quicksilver Deposits of the Pacific Slope, with atlas, by George E. Becker.

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

XrV. Eossil Eishes and EossU Plants of the Triassic Rocks ofNew Jersey and the Connecticut Val-

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

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

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

XVI. The Paleozoic Eishes ofNorth America, by John Strong Newberry. 1889. 4°. 340 pp. 53 pi.

Price $1.00.

XVn. The Flora of the Dakota Group, a posthumous work, by Leo Lesquereux. Edited by E. H.

Ejiowlton. 1891. 4». 400 pp. 66 pi. Price $1.10.

XVlil. Gasteropoda and Cephalopoda of the Raritan Clays and Greensand Marls of New Jersey,

by Robert P. Whitfield. 1891. 4°. 402 pp. 50 pi. Price $1.00.

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

and C. R. Van Hise. 1892. 4°.

XX. GeologyoftheEurekaDisteiot, Nevada, with atlas, by Arnold Hague. 1892. 4°. 419 pp. 8 pi.

In press:

XXI. The Tertiary Rhynchophorous Coleoptera of North America, by Samuel Hubbard Scudder.

XXII. A 'WaTinai of Topographic Methods, by Henry Gannett, chief topographer.

XXTEL Geology of the Green Mountatas in Massachusetts, by Raphael Pumpelly, J. E. Wolfi;
'

T. Nelson Dale, and Bayard T. Putnam.

In preparation:

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

— Sauropoda, by O. C. Marsh.

— Stegosanria, by 0. C. Marsh.

Brontotheridse, by O. C. Marsh.

Report on the Denver Coal Basin, by S. E. Emmons.
Report on Silver Cliff and Ten-Mile Mining Districts, Colorado, by S. F. Emmona. ^

The Glacial Lake Agassiz, by Warren ITpham.

BULLETINS.

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

GeologicalSketchof 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,

New York, to Bradford County, Pennsylvania, by Henry S. Williams. 1884. 8°. 36 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°. 56 pp. 6 pi. Price 10 cents.

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

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

10. On the Cambrian Faunas of North America. Preliminary studies, by Cl^arles Doolittle Walcott.

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

11. On the Quaternary and Recent Mollusoa of the Great Basin; with Descriptions of New Forms.

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

Gilbert. 1884. 8°. 66 pp. 6 pi. Price 6 cents.

12. A Crystallographic 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.



ADVERTISEMENT. Ill

14. Tlie Electrical and Magnetic Properties of the Iron-Carburets, by Carl Barus and Vincent

Stroulial. 1885. 8°. 238 pp. Price 15 centa.

15. On the Mesozoic and Genozoic Paleontology of California, by Charles A. "WTiite. 1885. 8°. 33 pp.

Price 5 cents.

16. On the Higher Devonian Faxinas 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 Eocks 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 MoUusca of "Western North America,

by Charles A. "White. 1885. 8°. 26 pp. 3 pi. Price 5 cents.

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

20. Contributions to the Mineralogy of the Eocky Mountains, by "Whitman Cross and W. F. HiUe-

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

21. The Lignites of the Great Sioux Eeservation. A Eeport on the Eegion between the Grand and

Moreau Elvers, Dakota, by Bailey WiUis. 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 Ke-

weenaw Point, Lake Superior, by E. D. Irving and T. C. Chamberlin. 1885. 8°. 124 pp. 17 pi.

Price 15 cents.

24. List of Marine MoUusca, comprising the Quaternary Fossils and recent forms from American
Localities between Cape Hatteras and Cape Eoque, including the Bermudas, by "William Healy 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°. fe5 pp. Price 10 cents.

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

27. Eeport 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 Eocks 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 Eeview 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 Miueral Springs of the "CTnited 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 MoUusoan 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 "T^incent 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°. 31 pp. 1 pL Price 5 cents.

39. The Upper Beaches and Deltas of the Glacial Lake Agassiz, by "Warren Upham. 1887. S". 84

pp. 1 pi. Price 10 cents.

40. Changes in Eiver Courses in "Washington Territory due to Glaciation^ by Bailey "WUlis. 1887.

8°. 10 pp. 4 pi. Price 5 cents.

41. On the Fossil Faunas of the Upper Devonian—the G«ne8ee Section, New York, by Henry S.

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

42. Eeport 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 Elvers, 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 ofKnowledge of the Gteology'of Texas, by EobertT.HUl. 1887. 8°. 94

pp. Price 10 cents.

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

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

47. Analyses of "Waters of the Yellowstone National Park, with an Account of the Methods of

Analysis 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 Eobert Simpson "Woodward. 1888. 8=". 88 pp.

Price 10 cents.



IV ADVERTISEMENT.
*

49. Latitticles anfl LoTigitucTes of Certain Points in Missouri, Kansas, and New Mexico, by Robert
Simpson "Woodward. 1889. 8°. 133 pp. Price 15 cents.

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 Temperatui-es, by Carl Barns. 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 pL 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.

GO. Report of, work done in the Division of Chemi.stry and Physics, mainly during th6 fiscal year

1 887-'88. F. W. Clarke, chief chemist. 1890. 8°. 174 pp. Price 15 cents.

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

Lindgi-en. 1890. 8°. 40 pp. 3 pi. Price 5 cents.

62. The Greenstone Schist Areas of the Menominee and Marquette Regions of Michigan; a contri-

bution to the subject of dynamic metamorphism in eruptive rock.s, by George Huntington Williams

;

with an introduction by Roland Duer Irving. 1890. 8°. 241 pp. 16 pi. Price 30 cents.

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

species and a systematic arrangement of genera, by Anthony W. Vogdes. 1890. 8°. 177 pp. Price

15 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.

65. Stratigraphy of the Bituminous Coal Field of Pennsylvania, Ohio, and West Virginia, by Israel

C. White. 1891. 8°. 212 pp. 11 pi. Price 20 cents.

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

ofPrimary Quartz in certain Basalts, by Joseph Paxson Iddings. 1890. 8°. 34 pp. Price 5 cents.

67. The Relations of the Traps of the Newark System in the New Jersey Region, by Nelson Horatio

Darton. 1890. "P. 82 pp. Price 10 cents.

68. Earthquakes in California in 1889, by James Edward Keeler. 1890. S°. 25 pp. Price 5 cents.

69. A Classed and Annotated Bibliography of Fossil Insects, by Samuel Hubbard Scudder. 1890.

8°. 101 pp. Price 15 cents.

70. ReportonA8tronomicalWorkofl889andl890, by Robert Simpson Woodward. 1890. 8°. 79pp.

Price 10 cents.
,

71. Index to the Known Fossil Insects of the World, including Myriapods and Arachnids, by Samuel

Hubbard Scudder. 1891. 8°. 744 pp. Price 50 cents.

72. Altitudes between Lake Superior and the RoCky Mountains, by Warren TTpham. 1891. S°.

229 pp. Price 20 cents.

73. The Viscosity of Solids, by Carl Barus. 1891. 8°. xii, 139 pp. 6 pi. Price 15 cents.

74. The Minerals of North Carolina, by Frederick Augustus Genth. 1891. 8°. 119 pp. Price 15

cents.

75. Record of North American Geology for 1887 to 1889, inclusive, by Nelson Horatio Darton. 1891.

8°. 173 pp. Price 15 cents.

76. A Dictionary of Altitudes in the United States (second edition), compiled by Henry Gannett,

chief topographer. 1891. 8°. 393 pp. Price 25 cents.

77. The Texan Permian and its Mesozoic Types of Fossils, by Charles A. White. 1891. 8°. 51 pp,

4 pi. Price 10 cents.

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

1889-90. F. W. Clarke, chief chemist. 1891. .8°. 131pp. Price 15 cents.

79. ALate Volcanic Eruption in Northern California and its Peculiar Lava, by J. S.Di Her. 1891. 8°.

33 pp. 17 pi. Price 10 cents.

80. Correlation papers—Devonian and Carboniferous, by Henry Shaler Williams. 1891. 8<^. 279 pp.

Price 20 cents.

81. Correlation papers—Cambrian, by Charles Doolittle Walcott. 1891. 8°. 447 pp. 3 pi. Price

25 cents.



ADVERTISEMENT. V

82. Correlation papers—Crftacccms, by Ohiirles A. "White. 1891. 8°. 273 pp. .3 pi. Price 20 cents.

83. Correlation papers—Eocene, by William Bullock Clark. 1891. 8°. 173 pp. 2 pi. Price 15 cents.

84. Correlation papers—Neocene, by "W. H. Dall and G. D. Harris. 1892. 8°. 349 pp. 3 pi. Price

25 cents.

85. Correlation papers—The Xewark System, by Israel Cook Rns.sell. ]892. 8'=. 344 pp. 13 pi.

Price 25 cents.

86. Correlation papers—Archeaii and Algonkian. by C. R. Van Hi.se. 1892. 8''. .^9 pp. 12 pi.

Price 25 cents.

90. A report of work done in the Division of Chemistry and Physics, mainly (hirin<;- the tiscal year

1890-'91. r. W. Clarke, chief chemist. 1892. 8°. 77 pp. Price 10 cents.

91. Record ofNorth American G-eology for 1890, by Nelson Horatio Darton. 1891. 8°. 88 pp. Price

10 cents.

92. The Compressibility of Liquids, by qarl Barus. 1892. 8°. 96 pp. 29 pi. Price 10 cents.

93. Some insects of special interest from Florissant, Colorado, and other points in the Tertiaries of

Colorado and Utah, by Samuel Hubbard Scudder. 1892. 8°. 35 pp. 3 pi. Price 5 cents.

94. The Mechanism of Solid Viscosity, by Carl Barns. 1892. 8°. 138 pp. Price 15 cenls.

95. Earthquakes iu California in 1890 and 1891, by Edward Singleton Holden. 1892. 8°. 31 pp.

Price 5 cents.

96. The Volume Thermodynamics of Liquids, by Carl Barns. 1892. 8°. 100 pp. Price 10 cents.

97. The Mesozoic Echinodermata of the United States, by "W. B. Clark.

98. Carboniferous Elora—Outlying Coal Basins of Southwestern Missouri, by David White.

99. Eecord ofNorth American Geology for 1891, by Kelson Horatio Darton. 1892. 8^. 73 pp. Price

10 cents.

In press

:

100. Bibliography and Index of the publications of the U. S. Geological Survey, 1879-1892, by P. C.

Warman.
101. Insect Fauna of the Rhode Island Coal Field, by Samuel Hubbard Scudder.

102. A Catalogue and Bibliography of North American Mesozoic Invertebrata, by C. B. Boyle.

103. High Temperature Work in Igneous Fusion and Ebullition, Chiefly in Relation to Pressure, by

Carl Barus.

104. Glaciation of the Yellowstone Valley north of the Park, by W. H. Weed.
105. The Laramie and. the overlying Livingstone Formation in Montana, by W. H. Weed, with

Report on Flora, by F. H. Knowlton.

106. The Colorado Formation and its Invertebrate Fauna, by T. W. Stanton.

107. The Trap Dikes of Lake Champlain Valley and the Eastern Adirondacks, by J. F. Kemp.

In preparation

:

— Correlation papers—Pleistocene, by T. C. Chamberlin.

— The Eruptive and Sedimentary Rock.s on Pigeon Point, Minnesota, and their contact phenom-

ena, by W. S. Bayley.

—^ The Moraines of the Missouri Coteau, and their attendant deposits, by James Edward Todd.

— The Paleozoic Section in the vicinity of Three Forks, Montana, by A. C. Peale.

— A Bibliography of Paleobotany, by David Wliite.

STATISTICAL PAPERS.

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

50 cents.

Mineral Resoiirces 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 Resourcesofthe United States, 1887, by David T.Day. 1888. 8°. vii, 832pp. PriceSOcents.

Mineral Resources of the United States, 1888, by David T. Day. 1890. 8°. vii. 652 pp. PriceSOcents.

Mineral Resources of the United States, 1889 and 1890, by David T. Day. ]892. 8°. viii, 671 pp.

Price 50 cents.

Mineral Resources of the United States, 1891, by David T. Day. 1893. 8°. vii, 630 pp. Price 50

cents.

In preparation

:

Mineral Resources of the United States, 1892.

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

tary of the Treasiu-y declines to receive bank checks, drafts, or postage stamps ; all remittances, there-

fore, must be by postal note or money order, made payable to the Librarian of the U. S. Geological

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

Survey should be addressed
To THE DIRECTOE OF THE

United States Geological Survey,

Washington, D. C.
Washington, D. C, March, 189S.



NOTICE
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LETTER OF TRANSMITTAL.

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

Washington. D. C, December 19, 1892.

Sir : I have the honor to transmit herewith a report in continuation

of the series " Mineral Eesources of the United States," of wshich the

present volume is the eighth and bears the title " Mineral Eesources

of the United States, 1891." In it the statistical data are brought for-

ward uniformly to December 31, 1891, though much of the descriptive

text is the result of developments of the year 1892. In accordance

with your instructions, a report covering the statistics of 1892 is in active

preparation and will be transmitted to the printer in May.
The several important chapters of the present report have been pub-

lished in advance, and I beg to offer you my hearty thanks, especially

for the cooperation which you have given in carrying out this new
feature, as well as for the attention you have given in carrying out the

general work.

Yery respectfully, your obedient servant,

David T. Day,
Geologist in Charge,

Hon. J. W. Powell,
Director

J
U. 8. Geological Survey,

V





INTRODUGTION.

This is the eighth volume of the series " Mineral Eesonrces of the

TJiiited States." The general object of the series is to show the prog-

ress made from year to year in the production of minerals. Of primary

importance is the statement of the total quantity and value of every

substance mined. This volume is entitled "Mineral Resources ot the

United States, 1891," because it contains a complete statement of the

mineral products during that year. In order that such a statement

may be intelligible it is accompanied by a considerable volume of sec-

ondary information concerning new discoveries of mineral deposits,

new uses for these products, and improved technical processes by which

minerals have been made more available, the yield increased, etc.

This secondary information is not limited to the close of the statistical

period under consideration. It is complete up to the latest date possi-

ble, frequently far into 1892. This is because of the impossibility of

concluding a complete canvass of the product of huge industries like

coal, iron ores, and building stone without a considerable delay after

the close of the year reviewed.

The present volume deals with the mineral i)rogress of the year 1891,

and covers about the same range of subjects treated in the previous

reports. The totals have already been published, and also the princi-

pal chapters m complete form as soon as compiled.

The sources of information have been in general the same as in

previous volumes, but with a constant increase in the number of returns

received direct from the producers.

The names of the contributors of the various sections appear in con-

nection with the subjects treated.

In addition much information has been received from State geologists

and other public officers, which is duly credited whenever possible.

The statistics of imports and exports are published as usual from the

records in the office of the Bureau of Statistics of the Treasury Depart-

ment,
YJi





MINERAL RESOURCES OF THE UNITED STATES.

SUMMARY.
METALS.

Iron and steel.—The production of pig iron declined from 10,307,028

short tons in 1890 to 9,273,455 short tons in 1891. The production of

most other manufactures of iron, notably steel ingots, steel rails, and

cut nails, declined also. The j)roduct of pig iron was, however, greater

than in any other country.

Gold and silver.—The output of gold aggregated 1,604,84{> line ounces

(troy), with a value of $33,175,000; an increase of $330,000 over 1890.

This product equaled that of 1888, and is larger than in any other year

since 1881, with the single exception of 1886, when it reached $35,000,-

000. While there have been many new finds, notably in Oregon, Mon-

tana, and Colorado, there have been no rich strikes in the nature of

bonanzas, and many old properties have been abandoned.

The silver product amounted to 58,330,000 ounces; a gain of 3,830,000

ounces over 1890. The coining value was $75,416,565. The commercial

price of silver bullion averaged $0,988 per ounce.

The above statistics of gold and silver were collected by the Director

of the Mint.

Copper.—^otA\ product was 295,810,076 pounds, valued in Ii^ew York
at $38,455,300, against 265,115,133 pounds in 1890. Copper from im-

ported pyrites is included in both years. The product is greater than

in any previous year. The increase came from Lake Superior, Arizona,

and California; Montana's output remained about the same as in 1890.

The stock of copper declined in the United States.

Lead.—The product increased beyond all previous years to 202,406

short tons, worth in New York $17,609,322. The increase was in desil-

verized lead.

Zinc.—The total product was 80,337 short tons in 1891, against

63,683 short tons in 1890. Its value was $8,033,700. The product has

been increasing each year since 1882. Nearly everyimportant producer

showed an increased output.

QuieTcsilver.—The product was practically the same in 1891 as in 1890,

In 1889 it amounted to 26,484 flasks of 76^ pounds net. In 1890, 22,926

flasks were produced and 22,904 flasks in 1891, California was thQ

1



2 MINERAL RESOURCES.

only producing State. The largest producer, the New Almaden mine,

declined to small proportions, but its decreased output was compensa-

ted by increases in others. In spite of decreased production over the

world and also decreased stock the price declined. It is expected that

the price will improve in 1892 but that the production will not increase.

Aluminum.—The amount made is constantly increasing. In 1890

47,881 pounds of metallic aluminum were made, besides 13,400 pounds

of aluminum contained in ferro-alumiuum and aluminum bronze. In

1891 this increased to 100,000 pounds of aluminum and 50,000 pounds

in bronze and ferro-aluminum. The demand for experimental pur-

poses increases. The total product in 1891, including that in alloys, is

valued at $100,000.

Large deposits of bauxite hd?ve been found in Arkansas in addition

to that which has already been mined in Georgia. Careful tests are

being made to determine the availability of these new sources of sup-

ply.

Manganese.—The product declined from 25,684 long tons, worth

$219,050, in 1890, to 23,416 long tons in 1891, worth $239,129. The de-

crease was in the Virginia mines, which was partly compensated by

production in Colorado.

Nickel and cobalt.—In 1891 the Cap mine in Pennsylvania was the

only actual producer of nickel and cobalt. Its product was 118,498

pounds, worth $71,099. In 1890 the total product was 223,488 pounds,

worth $134,093. In 1891 the quantity of nickel from Canadian matte

smelted in the United States exceeded the domestic product.

Chrome-iron ore.—The production decreased from 3,599 long tons in

1890 to 1,372 long tons in 1891. It was valued at $15 per ton in San

Francisco during 1891, but the price declined to $10 in 1892, and ship-

ments stopped after 300 tons had been delivered.

Tin.—The industrial production of tin began in California and

amounted to 125,289 pounds, worth at the New York price $25,058.

Machinery was erected at the Virginia mines for testing the value of

the ore, and the mill in South Dakota was nearly complete at the end

of the year.

Antimony.—The product consisted of 278 short tons of metallic anti-

mony and antimony contained in exported ores, all valued at $47,007.

This all came from Nevada. The mines in Idaho, which produced in

1890, are closed by litigation. The product in 1890 aggregated 129

short tons of metallic antimony, worth $40,756.

FUELS.

Goal.—The product increased from 157,788,656 short tons in 1890,

worth at the mines $176,804,573, to 168,566,669 short tons in 1891, val-

ued at $191,133,135. The gain in tonnage was 10,778,013, and in value

$14,328,562. The production of Pennsylvania anthracite increased from

46,468,641 short tons in 1890 to 50,665,431 in 1891. In spite of a de-



SUMMARY. 6

creased production in the Connellsville coke region the yield of Penn-

sylvania bituminous coal increased about 500,000 tons, owing chiefly to

increased consumption by local trade. The notable increases were in

West Virginia, where a gain of nearly 2,000,000 tons brings the i>ro-

duct for 1891 to over 9,000,000, and in the Indian Territory, where the

million-ton mark is touched for the first time. Ohio and Illinois, the

two largest coal producers outside of Pennsylvania, report a some-

what larger output in 1890.

CoTce.—A strike in the Connellsville region from February until May
effected a decrease^ of over a milUon tons in the product from Pennsyl-

vania. In the Flat Top region the product was also slightly less than

in 1890.

Petroleum.—The discovery of the McDonald and several other new
fields in Pennsylvania, together with the increase in Ohio, resulted in

a product of 54,291,980 barrels, worth, at the average price of oil at the

producing centers, $32,575,188. This is the greatest product of any
year in the history of the oil industry in the United States. In 1890 the

product amounted to 45,822,672 barrels, worth $35,365,105.

Natural gas.—The product declined from a value of $18,742,725 in

1890 to $15,500,084 in 1891. The value used is that of the coal dis-

placed. Efforts have been made to utilize the natural gas which has

been observed for years on the eastern shore of Great Salt lake.

STRUCTURAL MATERIALS.

Stone.—The stone product of all kinds was about the same as the

preceding year, being valued at $47,000,000 in 1890 and $47,294,746 in

1891, not including the limestone used for lime. The lime amounted to

60,000,000 barrels, worth $35,000,000.

Cement.—The production ofPortland cement is constantly increasing.

In the year under review it amounted to 450,000 barrels. The total

product of all kinds of cement aggregated 8,222,792 barrels, worth

$6,680,951.

Limestone for iron Jiux.—This product declined with the pig-iron

industry to 5,000,000 long tons, worth $2,300,000. In 1890 5,521,622

long tons were produced, worth $2,760,811.

MISCELLANEOUS.

Precious stones.—Turquois is now mined regularly in I^ew Mexico.

The sapphire mines in Montana are also to be opened systematically,

and in the state of Washington a find of very valuable opals will be

mined. The product in 1891 increased to a value of $235,300 from

$118,833 in 1890. The gem mines of liTorth Carolina and Paris, Maine,

were not operated.

Phosphate rock.—South Carolina produced 332,414 long tons of land

rock, valued at $2,071,693, and 130,528 tons of river rock, worth

),977, as against 353,757 long tons of land rock and 110,241 tons of
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river rock, with an aggregate value of $2,875,605 in 1890. Phosphate

mining in Florida had not settled down to a firm condition, and a great

deal of rock "<V^as taken out without regard to the condition of the

market. The consequence was that over 50,000 tons of land rock and
12,000 tons of river pebble were carried over January 1, 1892, having

failed to find a remunerative demand. The Florida rock marketed con-

sisted of 57,982 tons of land rock, worth $391,894, and 54,500 tons of

river pebble, worth $285,890.

Marls.—The product in New Jersey is still declining ; 135,000 tons,

worth $67,500, comi)rised the output in 1891. The marls of Virginia

were used to a slight extent.

Asphaltum.—The product consisted of 39,962 tons of bituminous rock

from California, worth $154,164; 3,000 tons of the same material from

Kentucky, valued at $6,000, and 1,732 tons of gilsonite from Utah.

Part of this, sold at Salt Lake City, brought $2,000; the remainder was
shipped to St. Louis for distribution and manufacture into varnishes,

insulators, etc. The value at St. Louis is about $50 per ton. The
total value for this portion of the product was $80,100. The combined

value of bituminous rock and gilsonite was $242,264, against $190,416

in 1890, a gain of $51,848.

^aZt—Product in 1891, 9,987,945 barrels, worth $4,716,121; in 1890,

8,776,991 barrels, worth $4,752,286.

Bromine.—The product decreased from 387,847 pounds, worth

$104,719, in 1890, to 343,000 pounds, worth $54,880 in 1891. The consid-

erable decrease in value was caused by a decline in the price from 25 to

15 cents per pound. The decline was due to accumulated stocks.

Sulphur.—In Utah 1,200 tons were mined and sold at $33 per ton.

No sulphur was mined in 1890.

Pyrites.—The demand is more than equal to the supj)ly, and new
mines are being opened in Virginia. The old mines at Ducktown,
Tennessee, will be reopened. Product, 119,320 tons in 1891, worth

$338,880.

Graphite.—The product was limited to New York state and was val-

ued at $110,000. The product in 189^ was worth $77,500.

Barytes.—The production continues to increase. The output, which

came principally from Missouri and Virginia, and smaller amounts from

North Carolina and South Carolina, was 31,069 tons in 1891. This was
a gain of 9,158 tons over 1890, in which year the product was entirely

from Missouri and Virginia.

Gypsum.—The product increased from 182,995 short tons in 1890 to

208,126 tons in 1891. The value increased from $574,523 to $628,051.

The states i)roducing it were California, Colorado, Iowa, Kansas, Mich-

igan, New York, Ohio, South Dakota, Utah, Virginia, and Wyoming^
Mineral paints.—The product includes 25,142 short tons of metallic

paint, worth $334,455; 18,294 short tons of ocher, umber, and sienna,

worth $333,823; 4,091 tons of Venetian reds, valued at $90,000; and 25

tons of soapstone pigment^ worth $200.
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Mineral waters.—The amount sold in bottles, barrels, etc., aggregated
18,392,732 gallons, worth $2,990,259, against 13,907,418 gallons in 1890
worth $2,600,750.

'

Metallic products of the United States in 1891.

Products.

Jig iron long tons.
^liyf troy ounces

.

Gold do...
Copper pounds-
^?ad short tons

.

2inc-... ^...do...
Quicksilver flasks.
^jckel pounds.
Aluminum flo
Tin^ !''^;:::;do;;;
Antimony short tons.
irlatmum troy ounces

.

Total value.

Quantity. Value.

8, 279, 870
58, 330. 000
1, 604, 840

295, 810, 076
202, 406
80, 337
22, 904

118, 498
150, 000
125, 289

278
100

337, 985
416, 565
175, 000
455, 300
609, 322
(133, 700
036, 386
71, 099

100, 000
25, 058
47, 007

500

302, 307, 922

$128
75
33,

38:

17,

8,

1,

Non-metallic mineral products of the United States in 1891.

Products.

Bituminous coal • long tons
Pennsylvania anthracite do . .

.

Building stone
Petroleum '.'.barreis!

araigasV.-;-;;;;-;-:;:;:::-;.;-;^''-:
Cement barrels

.

Salt do...
Phosphate rock : long tons

.

Limestone for iron flux do.

.

Mineral waters gallons sold

"

Zmc white short tons

.

Potters' clay long tons

.

Mineral paints do. .

.

5°^^-^ pounds -

Gypsum short tons.
Grindstones
Fibrous talc s'lioii-t'tons!
Pyrites long tons.
Soapstone short tons

.

Manganese ore long tons.
Asphaltum short tons.
Precious stones
^romine .pounds!
Corundum ^ort tons.
Barytea (crude) ..longtons.
Graphite pounds.
Millstones
Novaculite '.

. . ."."....".".'.'pounds

.'

^arls short tons.
4}i°* long tons.
Muor.spar short tons.
Chromic iron ore long tons.
Infusorial earth short tons.
Feldspar long tons..
Mica. pSunds..
Ozocerite, refined do
Cobalt oxide ...'.'.

! !do
Slate ground as a pigment .'.".'.

.'long tons
.'

!

Sulphur short tons..
Asbestos do
Rutile pounds
Lithographic stone short tons

.

'.

Quantity.

105, 268, 962
45, 236, 992

54, 291, 980
60, 000, 000

8, 222, 792
9, 987, 945

587, 988
5, 000, 000

18, 392, 732

400, 000
47, 652

13, 380, 000
208, 126

53, 054
119, 320
16, 514
23, 416
45, 054

Value.

343, 000
2,265

31, 069

1, 375, 000
135, 000
15, 000
10,044
1,372

10, 000
75, 000
50, 000
7,200
2,000
1,200
• 66

300

Total value.

$117,-188, 400
73, 944, 735
47, 294, 746
32, 575, 188
35, 000, 000
15, 500, 084
6, 680, 951
4, 716, 121
3, 651, 150
2, 300, 000
2, 996, 259
1, 600, 000

900, 000
658, 478
869, 700

_ 628, 051
* 476, 113

493, 068
338, 880
243, 981
239, 129
242, 264
235, 300
54, 880
90, 230

118, 363
110, 000
16, 587

150, 000
67, 500
60, 000
78, 330
20, 580
21, 988
50, 000

100, 000
7,000

18, 000
20, 000
39, 600
3,960
800

353, 790, 416

Metals.
R^s%m6.

Non-metallic mineral" Substances' named in"for"egoiig tabi^ *.

!
."

."

"

!

^Ss 790 416Estimated value of mineral products, unspecifild... ..::..:: l(i,m,(m

Grand total.
666, 105, 837
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Mineral products of the United Statei

Products.
Quantity. Value.

1881.

Quantity. Value.

Pig iron, value at Philadelphia 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 Prancisco 1 flasks .

.

Nickel, value at Philadelfihia pounds .

.

Aluminum, value at Pittsburg do
Tin ,. do...
Antimony, value at San Francisco short tons.

.

Platinum, value (crude) at San Francisco..
troy ounces .

.

Total value of metaUio products

NON-METALLIC (spot values).

Bituminous coal long tons .

.

Pennsylvania anthracite do
Building stone ,

Petroleum , barrels..
Lime do
Natural gas J

Cement '. barrels .

.

Salt do...
Phosphate rock long tons.

.

Limestone for iron flux do
Mineral waters gallons sold.

.

Zinc-white short tons.

.

Potters' clay long tons .

.

Mineral paints do

—

Borax pounds .

,

Gypsum , . .short tons.

.

Grindstones
Fibrous talc short tons.
Pyrites long tons.
Soapstone short tons..
Manganese ore long tons

.

Asphaltum ^ short tons .

.

Precious stones
Bj'omine pounds..
Corundum short tons.
Barytes (crude) long tons.
Graphite pounds

.

Millstones
Novaculite .^ pounds.
Marls short tons.
Flint long tons -

Fluorspar short tons

.

Chromic iron ore long tons.
Infusorial earth short tons

.

Feldspar .' long tons

.

Mica pounds

.

Ozocerite, refined do. .

.

Cobalt oxide do

—

Slate ground as a pigment long tons..
Sulphur i , short tons .

.

Asbestos do
Rutile pounds.

,

Lithographic stone short tons

Total value of non-metallic mineralproducts
Total value of metallic products
Estimated value of hiineral products un-

specified.

Grand total

3, 375, 912
30, 320, 000

1, 741, 500

60, 480, 000

97, 825
23, 239
59, 926

329, 968

$89, 315, 569

39, 200, 000
36, 000, 000

11, 491, 200

9, 782, 500

2, 277, 432

1, 797, 780
164, 984

4, 144, 254
33, 077, 000

1, 676, 300

71, 680, 000
117, 085

26, 800
60, 851

265, 668

$87, 029, 334
43, 000, 000
34, 700, 000
12, 175, 600

11, 240, 160

2, 680, 000
1, 764, 679

292, 235

50

100

10, 000

400

50

100

10, 000

400

190, 039, 865 192, 892, 408

, 242, 641
25, 580, 189

26, 286, 123
28, 000, 000

53, 443
42, 196

18, 356

24, 183

19, 000

2,072,943'

5, 961, 060
211, 377

4, 500, 000

2, 000, 000
10, 107
25, 783
3,604

3, 692, 443

90, 000

4,210
2,000
8,441
5,761
444

404, 690
1,044

20, 000

420, 000

1, 000, 000
20, 000

4, 000

2,288
1,833

12, 500
81. 669

1,852
4,829
1, 123

3, 800
500
763
200
135
277,

400,

roo
54.

5

66,

86
4,

100
114
29,

80
49
200

8,

5oo:

80
16
27
45
60,

127

7,251
1,000
600
150
100

48, 179, 475
28, 500, 016

27, 661, 238
30, 000, 000

60, 224, 344
64, 125, 036
20, 000, 000

25, 448, 339
20, 000, 000

2, 500, 000
6, 200, 000

266, 734

6, 000, 000

3, 700, 000
10, 000
25, 000
6,000

4, 046, 000
85, 000

5,000
10, 000
7,000
4,895
2,000

300, 000
500

20, 000
400, 000

500, 000

1, 000, 000
25, 000
4,000
2,000
1,000

14, 000
100, 000

2, 000, 000
4, 200, 000

1, 980, 259

4, 100, 000
700, 000
700, 000
200, 000
100, 000
304, 461
350, 000
500, 000
60, 000
60, 000
75, 000
73, 425
8,000

110, 000
75, 000.

80, 000

80, 000
30, 000

150, 000
8,580

500, 000
100, 000
16, 000
30, 000
10, 000
70, 000

250, 000

8,280
1,000
600
200
200
50

25,000
10, 000'

21,000
7,000

700
1,000

.173, 279, 135
190, 039, 865

6, 000, 000

206, 783, 144
192, 892, 408

6, 500, 000

369, 319, 000 406, 175, 552



SUMMARY

for the calendar yeari, 1880 to 1891.

1882.
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Mineral products of thg United States for the

Products.

METALLIC.

Pig iron, value at Philadelphia 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 rrancisoo . . .flasks.

Nickel, A'alue at Philadelphia pounds.
Aluminum, value at Pittsburg do. .

.

Tin do...

Antimony, value at San Francisco . short tons -

Platinum, value (crude) at San i^ancisco,
!

". troy ounces

.

Total value of metallic products .

NON-METALLIC (spot values).

Bituminous. coal long tons.

Pennsylvania anthracite do. .

.

Building stone
Petroleum barrels.

Lime do. .

.

Natural gas
Cement barrels

.

Salt do...
Phosphate rock long tons.
Limestone for iron flux do. .

.

Mineral waters gallons sold.

Zinc-white short tons

.

Potters' clay long tons.

Mineral paints do. - -

.

Borax pounds .

.

Gypsum short tons.

.

Grindstones
Fibrous talc short tons.

.

Pyrites long tons.

.

Soapstonts short tons.

.

Manganese ore long tons .

.

Asphaltum short tons. .

PrecioTis stones
Bromine pounds

.

Corundum short tons.

.

Barytes (crude) long tons -

.

Graphite pounds.

.

Millstones -

Novaculite pounds.

.

Marls short tons.

.

Flint long tons.

.

Fluorspar short tons -

.

Chromic iron ore long tons.

.

Infusorial earth short tons.

.

Feldspar long tors.

.

Mica pounds.

.

Ozocerite, refined do

—

Cobalt oxide do

—

Slate ground as a pigment long tons-

Sulphur short tons.

Asbestos do. . :

-Rutile pounds -

Lithographic stone short tons

.

Total A'alue of nou.metallic mineral
products.

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

specified.

Grand total

1886.

Quantity. Value.

5, 683, 329
39, 445, 312

1, 881, 250
161, 235, 381

135, 629
42, 641

29, 981
214, 992

3,000

$95, 195, 760

51, 000, 000

35, 000, 000
16, 527, 651

12, 667, 749

3, 752, 408

1, 060, 000
127, 157
27, 000

65, 810, 676

34, 853, 077

28, 064, 841

42, 500, 000

i, 500, 000

7, 707, 081
430, 549

4, 717, 163

8, 950, 317
18, 000

40, 000

15, 800

9, 778, 290

95, 250

12, 000
55, 000
12, 000

30, 193
3,500

Quantity. Value.

6, 417, 148

41, 269, 240
1, 596, 500

185, 227, 331

160, 700
50, 340
33, 825

205, 566
18, 000

7,000

100

215, 364, 825

428, 334
645

10, 000

415, 525

1, 160, 000
800, 000
30, 000
5,000
2,000
1,200

14, 900
40, 000

35, 000
3,000
2,500

200
600
40

78, 481, 056

76, 119, 120

19, 000, 000

19, 996, 313

21, 250, 000

10, 012, 000

3, 990, 000

4, 736, 585

1, 872, 936

2, 830, 297

1, 284, 070

1, 440, 000
325, 000

285, 000

488, 915
428, 625
250, 000
125, 000
220, 000

225, 000

277, 636

14, 000

119, 056

141, 350
116, 190
50, 000

33, 242
140, 000

15, 000

400, 000

120, 000

22, 000
30, 000
6,000

74, 500

70, 000

$121, 925, 800
53, 350, 000

33, 000, 000

21, 115, 916

14, 463, 000

4, 782, 300
1-, 429, 000

133, 200
59, 000

75

448

78, 470, 857
37, 578, 747

23, 278, 866

46, 750, 000

6, 692, 744

7, 831, 962
480, 558

5, 377, 000

8, 259, 609

18, 000

43, 000
20, 000

11, 000, 000
95. 000

15, 000

1,838

250, 275, 054

36, 878
30, 000

75, 000
6,000
2,000
700

245, 139, 469

215, 364, 825

5, 000, 000

465, 504, 294

15, 000

52, 000
12, 000
34, 524
4,000

109, 087
600

15, 000
416, 000

, 200, 000
600, 000

32, 000
5,000
3,000
3,000

10, 200
70, 000

18, 340
2,000
3,000

150
1,000

98, 004, 656
84, 552, 181
25, 000, 000
18, 877, 094

28, 375, 000

15, 817, 500

5, 674, 377

4, 093, 846
1, 836, 818

3, 22G, 200
1,261,463
1, 440, 000

340, 000
310, 000
550, 000
425, 000
224, 400
160, 000
210, 000
225, 000
333, 844
16, 000
163, 600
61,717
108,000
75, 000
34, 000

100, 000
16,000

300, 000
185, 000
20, 000
40, 000
15, 000
56, 100

142, 250

18, 774
20, 000
100,000
4,500
3,000

287, 416, 320

250, 275, 054
5, 000, 000

542,691,374



SUMMARY.

calendar years 1880 to 1891—Continued.
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IRON ORES.
By John Birkinbinb.

Iron ores are used in tlie production of iron, either as pig metal in tlie

blast furnaces or to a limited extent as wrought iron in forges, blooma-

ries, or other direct processes,; also as a flux in silver smelting, as a fix

or fetthng in heating and puddling furnaces, and in the manufacture of

paint ; but not more than 5 per cent, of the iron ores mined in the United

States are employed for other purposes than the production of iron by
smelting. It therefore follows that any advance or decline in the pig-

iron industry quickly influences the consumption of iron ore. While
the consumption of iron ore decreases with any restriction of the pig-

iron outj)ut; some of the smaller mines suspending work, the larger ones

either continuing operations on a contracted scale, or else stocking the

ore at the mines or at convenient shipping points ; the production of ia-

creased quantities of iron ore does not necessarily immediately follow

an improvement. In order to work large mines profitably, it is neces-

sary to take out large amounts of iron ore, and if this is not promptly

sold, owing to a poor demand for ore, it is stocked and drawn upon when
a revival in the pig-iron manufacture increases the demand.
In this connection attention is directed to the fact that tlie iron ore

reports of the U. S. Geological Survey indicate the production of iron

ore only, independently of either shij)ments or consumption. By
production is meant the amounts of marketable ore actually taken

out of the ground during the year covered by the report, and of lean

ore mined that is subsequently enidched sufficiently to make it salable,

irrespective of whether the stocks at the mines are increased or de-

creased. Shipments include the product of the mine which was sent

forward, and may be either greater or less than the amount produced,

according to whether the stock pile is augmented or diminished. The
shipments may be made direct from mines to furnaces, or, as is the case

in the Lake Superior region, to the lower lake ports, from which points

the ores are either sent to destination by rail or stocked on the docks.

These docks have at times from 3,500,000 to 4,000,000 tons of ore in

store at the close of a shipping season, and the stocks, which are some-

times decreased more than a million tons between the commencement of

one shipping season and that of another, become an intermediate factor

10
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of no mean importance to tlie iron ore trade. While the blast fnrnace

companies, as a rule, keep stocks of ore, they depend largely upon the

mine or dock-piles, and furnace stocks may be considered as practically

fixed quantities. As this report is confined to the output of the mines,

the figures given may vary from some published elsewhere, of ship-

shipments or of consumption.

The total amount ofiron ore x)roduced in theUnited States in the calen-

dar year 1891 was 14,591,178 long tons, and that of 1890 was 16,036,043

long tons, or including an allowance of IJ per cent for the smaller mines

not reporting, 14,810,046 tons in 1891, against 16,276,584 tons in 1890, a

falling off of 1,466,538 long tons, or 9.01 per cent.

The years 1889 and 1890 are both notable for large productions of pig

iron, the latter year showing a greater output of metal for the United

States than ever recorded previously, but in the year 1891 there was a

marked decline. The result of this condition of affairs was to greatly

stimulate iron-ore mining, particularly in 1890, and to depress it in 1891

more rapidly than the decrease in the pig-iron output would suggest.

The iron ores of this country have been subdivided as in the 1890

report, into the following general classes

:

1. Red hematite, being all anhydrous hematites, although known by
various names, such as red hematite, specular, micaceous, fossil, slate

iron ore, martite, blue hematite, etc.

2. Brown hematite, including the varieties of hydrated sesquioxide of

iron, and recognized as limonite, gothite, turgite, bog ores, pipe ores,

etc.

3. Magnetite : those ores in which the iron occurs as magnetic oxide,

and including some martite, which is mined with the magnetite.

4. Garhonate : Those ores which contain a considerable amount of

carbonic acid, such as spathic ore, blackband, siderite, clay-iron stone,

etc.

The following table exhibits the amounts of the different characters

of iron ore produced, and also the total outputs during the year 1891, for

various States and Territories. From this table it will be seen that the

quantity ofred hematite produced, viz., 9,327,398 long tons, was 63.92 per

cent, of the total ore mined during 1891, indicating a decline from the

output of 1890 (10,527,650 long tons) of 1,200,252 long tons or of 11.40

per cent. The brown hematites, of which 2,757,564 tons were produced,

or 18.90 per cent, of the total ore supply, exceeded the 1890 output of

2,559,938 tons by 197,626 tons or 7.72 per cent. The magnetite mined
in 1891 was 2,317,108 long tons—that is, 15.88 per cent, of the total out-

put of iron ore—as against 2,570,838 tons in 1890, a decline of 253,730

long tons or 9.87 per cent. But 189,108 tons of carbonate ore, or 1.30

per cent, of the total ore output, were produced in 1891, a falling off of

188,509 tons, or 49.92 per cent., from the 1890 output of 377,617 tons.

In the table the States are arranged in their order of precedence as

producers of iron ore.
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The iron ore product of the United States in 1S91, distributed hy classes and States.

States.

Michigan

Alabama

Pennsylvania ..

Kew York

Minnesota

Virginia

"Wisconsin

Tennessee

New Jersey

Georgia i

Colorado

Missouri ^..

OMo
Kentucky -

Texas —
Massachnsetts .

.

New Mexico—
Maryland

Connecticut

Oregon

Nortli Carolina .

Montana

Utah ,

"West Virginia.

Idaho

Total of United States.

.

Eed
hematite.

Long tons.

5, 445, 371

1, 524, 783

162, 683

153,723

945, 105

3,274

527, 705

"
396, 883

3,850

45, 027

6,940

99, 518

8,536

4,000

Brown
hematite.

Long tons.

457, 507

462, 047

363, 894

53, 152

653,

61.

147,

3

205,

9, 327, 398 2, 757. 564

Magnetite.

Long tons.

224,123

727, 299

782, 729

2,300

517, 922

Carbonate.

Long tons.

19, 052

27, 612

38, 776

19, 210

2, 317, 108

104, 487

19, 978

17, 979

189, 108

Total.

Long tons.

6, 127, 001

1, 986, 830

1, 272, 928

1,017,216

945, 105

658, 916

589, 481

543, 923

625, 612

250, 755

110, 942

106, 949

104, 487

65, 089

51, 000

47, 502

39, 776

37, 379

30, 923

29, 018

19, 210

12, 536

12, 000

6, 200

400

14, 591, 178

Comparison with previous years.—To compare the percentages of the

total output of the different kinds of iron ore produced in the United

States in the years 1880, 1889, 1890 and 1891 the following statement is

presented (the figures for 1880 and 1889 are taken from census returns)

:

Percentages of different classes of iron ores produced in the United States in 1880, 1889,

1890 and 1891.

'

Character of ore produced.



IRON ORES. 13

The States are placed in tlie order of their precedence, i. e., the one
producing the largest amount of iron ore is at the bottom of the column,
and the one holding second position immediately above it, etc. All of

the columns are drawn to the same scale, and the same tonnage in one
year occupies an equal space in any of the other years.

The census year 1880 is the first authentic record which gives the
outputs of the different kinds of ore. In that year about one-ninth of

the total amount produced was carbonate ore. The red hematite, mag-
netite, and brown hematite mines produced nearly equal quantities

there being a divergence of but 4^ per cent, between those furthest re-

moved, viz., the red hematite and brown hematite, the magnetite com-
ing between the two. In 1889 the grand total for the country was
more than double the 1880 output. The proportion of red hematite
increased until over 62 per cent, of the ore won was of this char-

acter, the brown hematite and magnetite following in the order named,
there being only a difference of a fraction of a per cent, between the

proportions of these last two. The carbonate ore brought up the rear

with about 3 per cent, of the total. •

The increased demand for iron ores again advanced the total for the

Fnited States in 1890 over 10 per cent, above what it was in the pre-

vious year. IsTearly two-thirds ofthe total for 1890 was red hematite, the

production of magnetite and brown hematite again being nearly equal,

each amounting to about one-sixth of the output for the United States,-

but the 1889 order of precedence is reversed, more magnetite than
brown hematite being mined in 1890. The carbonate ore continued the

smallest factor, with but slightly over 2 per cent, of the country's total.

The year 1891 shows a decline in the output of the United States,

the quantity being considerably below 1890, but greater than the total

of 1889.

The red hematite still furnishes by far the largest proportion of the

iron ore output of the United States, but the percentage of this class

has slightly fallen off, as has also that of the magnetite and carbon-

ate, while the proportion of brown hematite has increased, it now rank-

ing next to the red hematite.

In the year 1880, Pennsylvania headed the list of iron-ore producers,

the brown hematite mines being the largest contributors, followed by
the magnetite, red hematite, and carbonate, in the order named. Michi-

gan was a close second, the greater portion of the ore mined being

red hematite, although considerable brown hematite and a smaller

amount of magnetite were won. l^ew York owed her third rank to her

magnetite mines, but both red and brown hematite mines were exploited

to a considerable extent. The whole of New Jersey's product, with

the exception of a few thousand tons of brown hematite, was magnetic
ore. Ohio's ores were all of the carbonate variety, and Missouri's,

with the exception of a small amount of brown hematite, supplied red

hematite. Alabama's mines produced x)rincipally red and brown hema-
tite, although a small amount of carbonate ore was reported as ob-

tained in that year. The bulk ofVirginia's product was brown hematite,
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the remainder being red hematite and magnetite. Maryland mined aJl

of the foirr classes of ore in 1880, but the amounts of magnetite and red

hematite were insignificant; the carbonate and brown hematite mines

contributing nearly the entire amount. The remaining States produced

brown hematite, red hematite, and carbonate ore, the latter represent-

ing the "smallest percentage of the total.

In 1889 Michigan was first, having outranked Pennsylvania, owing to

tne increased output of the older ranges, Marquette and Menominee,

and the contribution from the Gogebic range, which was first opened in

1884; the iiercentage of red hematite having increased over that of 1880,

while both the brown hematite and carbonate ores showed decreased

proportions. Alabama also passed Pennsylvania, having risen from

seventh place in 1880 to second place as an iron-ore producer in 1889

;

this was due to the development of her red hematite mines, but the

total amount of brown hematite ore was more than three times the

product in 1880, although the prox)ortion of the total for the State was
much less, and no carbonate was reported as being won. Pennsylvania,

as noted above, occupied.third rank instead of first, as in 1880, pro-

ducing all tour kinds of ore, the magnetic mines being the largest

contributors, taking the place of the brown hematite mines, which had
fallen to second position, followed by the red hematite and the car-

bonate ores. Kevv York's production of magnetite was greater, but the

percentage of the total for the State was about the same as in 1880;

the proportion ofred hematite mined was larger and that of brown hema-
tite smaller; in addition this State also contributed some carbonate ore

from operations near the Hudson river. Minnesota appeared for the

first time in these representations as an iron-ore producer, taking fifth

place in 1889, owing to the large output of the red hematite mines,

which were opened in 1884. This was the only class of ore produced

there. Wisconsin had also taken rank as a large producing State, tlie

major portion of the output being red hematite, although considerable

quantities ofbrown hematite were mined. This advance in Wisconsin is

due to the increased output of mines on the Menominee range, and the

opening of new mines on the Gogebic range. Virginia largely aug-

mented her brown hematite product, both in quantity and proportion,

while the amount and proportion of red hematite and magnetite were
diminished in 1889. Tennessee also showed a decided advance in pro-

duction, taking eighth place, about two-thirds of her total being red

hematite, and one-third brown hematite. New Jersey occupied ninth

place, the whole of her output being magnetite ore. Practically all of

Missouri's iron-ore output was red hematite, but a small amount of

brown hematite being won. All of Ohio's iron ore was taken from the

carbonate mines, but the amount was smaller than in 1880. Georgia's

1889 output was chiefly brown hematite, although some red^ hematite

was won, and for the first time the State appears as a large producer,

owing to the active exploration of her brown hematite mines. Colo-

rado's brown hematites contributed the major portion of her output,
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but some magnetite and red hematite mines were operated. Colorado

also enters the list of States producing over 100,000 tons, while Mary-

land drops out. Of the total for the remaining States in 1889 the larger

portion was brown hematite, followed by carbonate, magnetite, and red

hematite in the order named.

In 1890 Michigan continued first, having increased her total output,

the proportions of the different varieties of ore remaining about the

same as in 1889 ; and this is also true of Alabama. Pennsylvania's total

decreased, and her percentage of magnetite ores increased at the ex-

pense of the brown hematite, which showed a falling off, the red hema-

tite and carbonate ore remaining about as before. The proportions of

the different characters of ore in New York, Wisconsin, Minnesota,

Virginia, Tennessee, Ohio, and the other States show few changes in per-

centage. In New Jersey a small amount of red hematite was produced,

and the quantity of red hematite in Georgia and Colorado and of brown
hematite in Missouri were increased. Colorado, however, reported no

magnetite mined in 1890.

In 1891 Michigan's brown hematite percentage increased slightly,

while that of red hematite and magnetite decreased. The proportions

of the different classes of ore in Alabama, Pennsylvania, Minnesota,

Virginia, Wisconsin, Missouri, and Ohio remained practically the same
as in 1890. New York produced more brown hematite and less carbon-

ate, than in 1890. Tennessee's percentage of red hematite ore was
increased, the brown hematite mines showing a falling off. WhileNew
Jersey's output was nearly all magnetic ore, small amounts of brown
and red hematite were also mined. Georgia mined less ore of the red

hematite variety than in the previous year, and, in addition to the red

and brown hematite, Colorado reported some magnetic ore. In the

other States the proportion of red and brown hematite increased, while

the amount of carbonate ore showed a decided decline.

rRON GEE PRODUCTION, BY STATES, IN 1891.

In the following data concerning the iron-ore outputs of various

States the same order of precedence has been followed as in the

table, i. e., the States are arranged in the order which their jron-ore

product bears to the total for the United States.

MICHIGAIf.

Michigan continues to be a larger producer of ifon ore than any other

State, although its output decreased from 7,141,656 long tons ia 1890 to

6,127,001 long tons in 1891, a decline of 1,014,655 long tons, or 14.21 per

cent. Of the 1891 product, which represented 41.99 per cent of the total

for the entire country, 5,445,371 long tons were red hematite ; this was

88.87 per cent, ofthe total for the State and 58.38 per cent, of the amount

of this class of ore mined in the entire country; 7.47 per cent, of Michi-

gan's product (457,507 long tons) was brown hematite, representing

16.59 per cent, of the country's total of this class of ore. The remaiQder,
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3.G6 per cent, or 224,123 tons, was magnetic ore, being 9.67 per cent, of

the total output of this class of ore. Michigan holds first rank among

the. States as a producer of red hematite; third place among those

mining brown hematite, and fourth place in the output of magnetite.

Of the total iron-ore output of Michigan for 1891, 4,834,802 tons, or

78.91 per cent., was obtained from nineteen mining operations, each of

which produced over 100,000 tons in that year. Of these nineteen

mines five produced over 300,000 tons, four between 300,000 and 200,000

tons, and ten between 200,000 and 100,000 tons. The mines of this

State which have in any of the past five years exceeded a product of

100,000 tons per annum are as follows
:

'

List of the larger Michigan mines.—Marquette range: Buffalo mine,

Champion mine, Cleveland mine. Cliff's shaft and Salisbury mines,

Jackson mine. Lake Angeline mine. Lake Superior mine. Queen mjne,

Eepublic mine, Winthrop mine, Volunteer mine.

Menominee range: Chapin mine, Dunn mine. Iron Eiver mine, Luding-

ton mine, Penn Iron Mining Company (Norway, Vulcan, Cyclops, etc.).

Gogebic range: Ashland mine, Aurora mine, Colby mine. Mount

Hope mine, ISTorrie and East Norrie mines, Pabst mine.

Some of the above represent several mine openings under one inan-

agement.

From the statistics furnished the U. S. Geological Survey, supple-

mented by those published by the State mining reports, the following

information concerning the date of opening and total output of some

of the more important Michigan mines was obtained.

Total production to date (1891) of the larger iron-ore mines of Michigan.

Name of mine.
When
opened. Eange.

Iron ore pro-
duced to
and includ-
ing 1891.

Lake Superior ..'.

Cleveland

Kepublic

Chapin

JackSon

Penn Iron Mining Company

Norrie

Champion

Iron Cliffs Company

Lake Angeline

Ashland

Colby

Winthrop & Mitchell

New York

Aurora

Ludington

Iron Kiver

Volunteer;

Buffalo

1858

1849

1872

1880

1856

1877

1885

1867

1864

1864

1885

1885

1870

1864

1885

1880

1882

1870

1886

Marquette

.

...do

...do

Menominee

Marquette.

Menominee

Gogebic ...

Marquette.

...do

...do

Gogebic . .

.

...do......

Marquette.

....do

•Gogebic ...

Menominee

...do

Marquette

.

..-.do

Long tons.

5, 319, 056

4, 763, 900

3, 737, 096

3, 722, 803

3, 183, 958

3, 076, 950

2,719,470

2, 717, 471

2, 506, 619

2, 030, 457

1, 397, 658

1,312,286

1, 211, 826

1, 052, 298

1,049,157

. 1,031,303

902, 734

805, 647

701, 858
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Of the above the Lake Superior, Cleveland, Jackson, Iron Cliffs, Lake

AngeJine, "Sew York, and Buffalo are grouped within 6 miles of each

other, and the Norrie, Ashland, and Aurora are contiguous operations,

as are also the Chapin and Ludington.

Occurrence.—Mr. Charles D. Lawton, ex-commissioner of mineral

statistics for Michigan, in his annual reports on the mines of the State,

presented memoranda concerning the iron-ore mines, from which the

following abstracts have been taken, to briefly indicate the occurrence

of iron ores in this interesting district.

The rocks of the iron district of Michigan are designated geologic-

ally as either Laurentian or Huronian, the latter being the ore-bearing

series. The Laurentian rocks are granitic, passing into gneiss and

mica-schists, the latter being formed from the decomposition of the

granite. They are feldspathic, siliceous, micaceous, or they are coarse

or fine, according to the predominating elements that enter into their

composition, or whether the rocks of which they were made up were

ground into mud or gravel. The forces recognized as chiefly instru-

mental in the rock-building of this region are igneous, aqueous, chemi-

cal, and mechanical.

These agencies destroyed the Laurentian, and with the materials thus

derived built up the schists, jaspilites, quartzites, greenstones, etc.,

which form the Huronian or iron-bearing series of this State. In a gen-

eral way the rocks which are associated with the ore in the Marquette

range are jasper, quartzite, chloritic schist, siliceous schist; or flag, fer-

ruginous schists, argillaceous slates, greenstone, etc., and with these

occur intercalated the beds of the different varieties of iron ore. The

rocks were subjected to pressure and became folded, forming ridges and

synclinals, which were doubled and contracted by lateral pressure. The

ore is found in pockets or lenses, or as one of the beds in formation.

In the Marquette hard-ore district the hanging wall is invariably

quartzite, being frequently separated from the ore by " soap rock."

The largest mines on the range, such as the Lake Superior, Cleveland,

Pittsburg, Lake Angeline, etc., find their ore in the folds of the

formation, the quartzite overlying the ore. The rocks at Ishpeming

form a succession of troughs having their axes east aiid west, and the

mines are found in these troughs. At the Eepublic mine there has been

a kinking and faulting of the formation caused by mechanical forces

making sharp minor folds, so that the ore is found in a succession of

lenses lying across the formation, forming as many independent pits.

As the pits are sunk, however, the lenses converge and may possibly

form a basin of ore.

In the Menominee range there is a greater regularity than in the

Marquette range as to the position of the rocks. The rock in which

the ore occurs at Iron Mountain and Yulcan is a soft, friable, black

argillite that crumbles and disintegrates on exposure. Further west>

at Crystal Falls, the jaspery ferruginous schists in which the ore is

found are firm and make a good roof for the mine,
6442 2
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The Gogebic range lies partly in Michigan and partly in Wisconsin,

crossing the river Montreal, which forms the boundary between the two

States; the larger mines, however, are found in the State of Michigan.

The ore formation is the most regular in the whole iron region of the

State; here the rocks of the iron and copper series come together and

run parallelwith each other, thetraps becoming like the greenstone ofthe

Marquette range. The general trend is east and west, slightly south-

westerly, the ore occurring in the jaspery ferruginous schists lying on

or not far from a broad belt of fragmental quartzite, which is one of

the most marked features of the ore formation, this belt acting as a

guide in the matter of explorations. In this range the quartzite, which

was the hanging wall in the Marquette range, becomes the foot wall,

the hanging wall being one of the variety of schists or iron slates be-

longing with the ore. The foot wall occasionally becomes decomposed,

but is generally hard and firm. In nearly all the mines the ore is cut

by dikes, and this in the early history of the range, especially at the

Colby mine, was so prominent that it was generally considered as indi-

cating two distinct veins of ore.

To illustrate the important position which the State of Michigan

holds, a comparison may be made of the output of the Bilbao district in

Spain and the product of the Michigan mines since the opening of

the Gogebic range (the first shipment of importance being made in

1885). The Michigan figures include the output of the mines on the

Marquette range, most of those on the Menominee range and the

larger mines on the Gogebic range.

Comparison of the iron ore product of Michigan with Bilbao, Spain,

Tears.
Bilbao
district.

Mines in
Michigan.

1885.

1886.

1887.

1888.

1889.

1890.

1891.

Metrie ton*.

3, 311, 419

3, 185, 228

4, 198, 696

3, 631, 593

3,901,511

4, 326, 933

Long tons.

2, 205, 190

3, 179, 511

3, 934, 339

4,113,803

5,856,169

7, 141, 656

6, 127, 001

ALABAMA,

Alabama with a total of 1,986,830 long tons still continues as the

second State in order of iron-ore production, its percentage of the total

output being 13.62, an increase of 89,015 tons, or 4.69 per cent, over the

1890 output of 1,897,815 long tons. The larger portion of the State's

product, 1,524,783 tons, or 76.74 per cent., was red hematite, in which

class it occupied second place with 16.35 per cent, of the total, and the

balance, 462,047 long tons, or 23.26 per cent., was brown hematite, ijji
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which class it occupied second place with 16.76 per cent, of the country's

product.

The red hematites of Alabama follow a general southwest and north-

east direction, entering the northeastern corner of the State, proceeding

southwest until the northern central portion of the State is reached,

where in the vicinity of Birmingham they turn, forming as it were a fold,

and it is in this section of the State that the largest mines are found.

The brown hematites trend in the same general direction as the red

hematites, but are found to the southeast, entering the State in Chero-

kee county from Georgia, passing through Calhoun, Talladega, Shelby,

and Bibb counties, then making a curve to the northward, and at Eus-

sellville in Franklin county large quantities are mined. There is also

some brown hematite mined in Jefferson county, and from an area of

2 acres at the Tannehill mine 115,563 tons of ore have been taken

out and 25,000 tons are estimated as still remaining ready for extrac-

tion. It is probable, owing to the improvement in quality of metal pro-

duced, which follows the mixture of red and brown hematites, that the

demand for the latter class of ore will increase.

No statistics are obtainable which show the production of iron ore in

Alabama for a series of years, but the development of this industrymay
be closely approximated by estimating the production of iron ore from

the amounts of pig iron made, for although there are interchanges of

ore between Alabama and adjoining States, it may be considered as

producing about as much ore as is used in the State.

The following table has been prepared giving the estimated amounts of

iron ore mined in Alabama from 1880 to 1891, inclusive, those marked
a*v being taken from the reports of the TJ. S. Geological Survey

j

those marked "t" are taken from the census:

Production of Alabama iron-ore mines.

Tears.
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PENNSYLVANIA.

Pennsylvania produced all four kinds of ore in the year 1891, the

amounts and the percentages which each kind bears to the total being

as follows

:

Iron-ores produced in Pennsylvania in 1891.

Magnetite

Brown hematite.

Red hematite . .

.

Carbonate

Long tons.

727, 299

363, 894

162, 683

19, 052

Per cent,
of total.

57.13

28.59

12.78

1.50

The total product, 1,272,928 long tons, 8.72 per cent, of the iron-ore

output of the United States in 1891, gave the State third place. This

exhibits a decline of 88,694 long tons, or 6.51 per cent., from the 1890

output of 1,361 ,622 long tons.

Of magnetite 727,299 long tons were mined, being 38,019 long tons, or

4.97 per cent., less than the 1890 product of 765,318 long tons; but Penn-

sylvania still holds second position in this class of ore, and is credited

with 31.39 per cent, of the country's total. The 363,894 tons of brown

hematite won from its mines gives the State fourth place in that class,

with 13.20 per cent, of the total credited to it, the figures being

51,885 tons, or 12.48 per cent., less than in 1890, when 415,779 tons were

mined. Although standing sixth as a producer ofred hematite, with 1.74

per cent, of the total, the amount credited to the State was 162,683 long

tons against 143,745 tons produced in 1890, an increase of 13.17 per

cent., or 18,938 tons. Pennsylvania mined 19,052 tons of carbonate

ore in 1891, ranking fourth in that class, with 10.07 per cent, of the

total, a decline of 17,728 tons, or 48.20 per cent., from the 1890 output of

36,780 long tons.

In Pennsylvania, the brown hematites are seemingly divided into

two series starting in the northern section of the State, and running

southwest in nearly parallel lines, the magnetites occurring between

the two belts. In the western portion of the State is found the car-

bonate formation, and between the carbonate and brown hematite belts

are the red hematite ores. Although well supplied with these ores as

to quantity, the quality and cost of winning them is such that they are

displaced to large extent by the Lake Superior ores which find their

principal market in the western part of Pennsylvania. A large portion

of the foreign ores and some of those of New York, New Jersey, and

Maryland are drawn upon to help out the local supplies. There are

numerous idle mines equipped for operations, and others abandoned by

reason of leanness or limited extent, excess of phosphorus, or expense

of exploitation in Pennsylvania, and although many of these mines can

produce ore of a quality equal to that used elsewhere in the Unitecl
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States, the low rates for transporting ores of more satisfactory composi-

tion lias discouraged for the present the exploitation of local mines.

The Cornwall Ore Hills which contribute the bulk of the magnetite

obtained from Pennsylvania, have up to date supplied 11,508,990 tons

of ore. Although this deposit has been wrought since 1740, the

demand for large quantities of ore has been within the past ten years,

in which time 5,791,258 tons of ore have been obtained from the opera-

tions of Cornwall. The maximum yearly output was in 1889, when

769,020 long tons were won. None of the other Pennsylvania iron-ore

mines produced over 100,000 tons in 1891.

NEW YORK.

Kew York is the only State other than Pennsylvania which produced

in 1891 all the four classes of iron ore, but it shows a decided falling off in

its output from 1,253,393 long tons in 1890 to 1,017,216 tons in 1891, a

decline of 236,177 long tons, or 18.84 per cent. The major portion of the

output of New York in 1891, viz., 782,729 long tons, or 76.95 per cent, of

its total, was magnetic ore, the State taking first place in that class of

ore, with 33.78 per cent, of the total for the United States. The red

hematite produced amounted to 153,723 tons, being 21.58 per cent., or

42,312 tons less than the 1890 output of 196,035 long tons. The brown
hematites show an advance of 22,184 long tons, or 71.64 per cent, from

the 1890 product of 30,968 tons, reaching 53,152 long tons in 1891, and
its percentage (1.93) of that class of ore gave the State ninth place.

The carbonates, however, show a falling off' of 53,707 tons, or 66.04 per

cent., being but 27,612 tons in 1891, as against 81,319 tons in 1890.

New York, however, occupied second position in this class of ore, with

14.60 per cent, of the total for the United States.

While New York produces all of the different kinds of iron ore,

the magnetites predominate, and deposits of this class of ore are

wrought in the northeast corner of the State, on the western shore of

lake Champlain, and southward along the lake; also on the western

flank of the Adirondack mountains, and in the southeastern portion of

the State. The brown hematites mined in the eastern section of New
York are chiefly embraced in the noted Salisbury region of New York,

Connecticut, and Massachusetts, which has long been famous for the

iron produced from its ores. The red hematites are found in several

groups of mines in the central and northern central portions of the

State. The only carbonate ore which is mined is obtained in Columbia

county near the Hudson river, 100 miles above New York, and an exten-

sive plant of roasting kilns and shipping facihties is connected with

the carbonate mines. The largest producers of iron ore are the mag-
netite mines in the lake Champlain district; the operations of Wither-

bees, Sherman & Co., the Port Henry Iron Ore Company, and the Cha-

teaugay Ore and Iron Company each exceeding 100,000 long tons per

annum. This region has within the past fourteen years contributed
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over 8,500,000 tons of ore, a larger amount than had been mined there

in all the previous years.

MINNESOTA.

Minnesota, as a producer, advanced from sixth place in 1890 to fifth

place in 1891, with an output of 945,105 long tons of iron ore, all of

the red hematite variety, in which class the State occupied third place

with a percentage of 10.13 of the national total. During the latter part

of the year 1891 there was considerable excitement and speculation

concerning new exploitations upon what is recognized as the Mesaba
iron range. Owing to absence of transportation facilities no ore was
shipped from this range during the year, but it is probable that in the

future it may be an important factor in the iron-ore industry of the

State. Prof. H. Y. Winchell, assistant State geologist, says of this

range: "It is too early and developments have not progressed far

enough to grade the Mesaba ores closely, as all of the test pits have

been sunk for but short distances and do not represent the entire ore

body. The ore is not clean-looking nor uniform in color and texture,

being yellow, red, purple, and brown. In some places the ore is hard,

then powdery, and again granular; but analyses show that the compo-

sition is more uniform than would be supposed. Bessemer ore will

probably be obtained from some of the mines, while in others the phos-

phorus is high. One peculiar feature is the intimate mixture of limonite,

hematite, and magnetite. In some of the pits the ore lies in alternating

layers or sheets of these various ores. Limonite is present to such an
extent that it furnishes from 2 to 7 per cent, of moisture to a sample.

The chief impurity is silica, with the usual traces of lime, magnesia,

alumina, and manganese; sulphur and titanium are reported absent.

The first test pits which were put down were unusually successful in find-

ing large bodies of ore which varied in thickness from 1 foot to 80 feet.

These deposits conform generally to the dip of the inclosing rocks, which

is from 12 degrees to 40 degrees to the south or southwest." He inclines

to the theory that the ore is therefore in beds, and not in veins or lodes.

The active explorations exhibit favorable indications for a width of sev-

eral hundred feet and a longitude of several miles. The ore is found

below a surface covering of glacial drift or a capping of but a few feet

of rock, the ore being soft and hard in alternate strata.

The Mesaba iron range lies north of Duluth and between that city

and the Vermilion iron range. The course of the partially explored

portion of the Mesaba range is from 50 to 75 miles from Lake Superior,

running generally west or southwest. The existence of iron ore has

been known for several years, and exploratory work has been pursued

at intervals along the Mesaba range, but the discoveries reported dur-

ing the season of 1891 were of such character as to excite widespread

interest. As a consequence, mining companies were rapidly formed,

locations secured, and considerable work done in exposing the ore
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bodies, which have proven sufficiently inviting to command attention

from railroads and encourage lively competition to secure the ore

traffic from the new range. As in the development of tlie Gogebic range,

speculation has been rife, and it is stated that tbe total capitalization

of the mines on the Mesaba range, some of which, only exist on paper,

is $75,000,000.

The reported leases of properties on this new range are based upon a
minimum output insuring an annual production exceeding 500,000 tons

of iron ore, which, will swell the totals for the State as soon as shipping

facilities are completed, and this, together with the ease of mining and
the large proportion of the deposit which is claimed to be of Bessemer
grade, is looked forward to as materially affecting the prices commanded
by, and the quantities to be shipped from, other iron-ore mines in the

Lake Superior region. The existence of large bodies of ore which are

of excellent quality, but below the grade generally recognized as suffi-

ciently high in iron to withstand long transportation charges, is also ex-

pected to encourage the production of pig iron by blast furnaces located

near the head of Lake Superior.

All of the iron ore in Minnesota has, up to the present, been obtained

from three operations, viz., the Minnesota Iron Company, the Chandler,

and the Pioneer mines. The Minnesota Iron Ore Company, which
commenced operations in 1884, has supplied to date over 3,000,000

tons, and the Chandler mine has since 1888 sent forward more than

1,000,000 long tons of iron ore.

VIRGINIA.

Virginia stands sixth as an iron-ore-producing State, with an output

of 658,916 long tons, or 4.52 per cent, of the total for the United States,

an increase over the 1890 output of 115,333 long tons, or 21.24 per cent.

Practically all of this ore, viz., 99.15 per cent., was of the brown hema-

tite variety, the amount being 653,342 long tons, an increase of 130,434

long tons or 24.94 per cent, over the 1890 output, Yirginia thus taking

first rank of all the States as a producer of this class of ore, with 23.69

per cent, of the country's total. The amount of red hematite and mag-
netite mined was small, the combined total being less than 1 per cent,

of the iron-ore output of the State. But both classes showed a marked
decline, the first mentioned of 12,938 long tons, or 79.81 per cent, from

the 1890 output of 16,212 tons, and the latter of 2,163 long tons, or

48.47 per cent., from 4,463 long tons won in 1890.

The brown hematite deposits, which extend in a general northeast and
southwest line through the State, along the Shenandoah valley and the

Cripple creek, form the chief base of supplies for Yirginia blast fur-

naces, although some ores are brought in from IsTorth Carolina, and
possibly from Tennessee. While the local ores are not high in iron

they are easily smelted, and make good foundry iron, but are unsuited

for the manufacture of Bessemer pig, owing to their chemical composi-
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tion. The small amount of red hematite is found in the vicinity of the

James river and the magnetite in Pittsylvania county.

Within the last two years the increased demand for iron ores has

caused the mining of large amounts of brown hematite ores locally

known as "gossan" ores, which are found in the southwestern por-

tion of the State, running in a northeastward direction from Floyd

through Carroll county and into Grayson county. These ores are

formed by the oxidation of " mundic," a term used to include both the

pyrite and pyrrhotite. Mr. Moxham states that this cap or " iron hat

"

is from 12 to 40 feet wide at the surface, and 40 to 75 feet at the bot-

tom at its junction with the " mundic," from 40 to 175 feet below the

surface according to the height of the hills it traverses; the higher the

hills the greater being the depth of the gossan ores, while the " mun-

dic " as a rule remains in place. It has little or no cover, and its ex-

posures vary in character. At some points large bodies of gossan ore

extending over many acres present themselves. The ore is generally

used as a mixture with the hard brown ores, and to its red-short tend-

ency is credited the additional strength of the iron produced.

Mr. Moxham gives the following analyses of the " gossan " ore in its

natural condition, and also some of the " mundic " or undecomposed

sulphuret.

Analyses of "gossan" and "mundic" ores.

Iron

Silica

Sulpliur ...

Copper

Phosphorus

Gossab.
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61,776 tons, or 10.48 per cent., were taken from the brown hematite

mines, in which class Wisconsin occupied eighth place, with 2.24 per

cent, of the total for the United States.

The principal iron mines of the State are found on the Gogebic iron

range, and in the vicinity of Florence on the Menominee range, general

descriptions of these ranges being found under the paragraphs devoted

to Michigan. Some red hematite is also mined in the eastern central

portion of the State, and brown hematite in the western central

section. The possible advance in the manufacture of steel by the basic

method promises in the future a liberal supply of red hematite ore,

locally termed " flaxseed" ore, which abounds about 50 miles northwest

of Milwaukee; the special adaptability of this ore for the process named,

its convenience to existing blast furnaces, and the low cost of mining

combining to offer inducements for its use notwithstanding its compara-

tively low percentage of iron. It is also probable that the extensive

deposits of brown hematite within convenient reach, of the Mississippi

river may encourage the development of industries to produce pig iron

for foundry use.

While most of the larger mines on the Menominee and Gogebic ranges

are in Michigan, some of the mines on these ranges located in Wiscon-

sin have produced large quantities of iron ore, the date of opening

and the total production of several of these being given below:

Date of opening and total production of the larger iron- ore mines in Wisconsin.

Names of mines.

Morence

Common-wealth

Germania

Gary

Section 33

When
opened.
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the Tennessee river, and there is also a series of brown hematite beds

following the same trend, while in the central and western portion of

the state, in the valleys of both the Tennessee and Cumberland rivers,

are belts of brown hematite, continuing southward into Alabama.

NEW JERSEY.

New Jersey stands ninth as a producer of iron ore, with an output of

525,612 tons in 1891, or 3.60 per cent, of the total for the entire country.

This is an increase of 29,804 long tons, or 6.01 per cent, over the 1890

product of 495,808 long tons. Of this amount the magnetite repre-

sented 98.54 per cent., and the red and brownhematite 0.73 per cent. each.

The magnetite shows a gain of 28,114 tons, or 5.74 per cent., and the

brown hematite increased 3,840 tons, or 100 per cent, respectively over

the figures of 1890. The red hematite, however, declined from 6,000

long tons in 1890 to 3,850 tons in 1891, a loss of 35.83 per cent., or

2,150 tons.

The magTietites which start in the northern central portion of the

State, entering it from New York, run in a south-southwest direction^

crossing the Delaware river above Easton into Pennsylvania. The
brown and red hematite is found in the vicinity of Butzville, where it

occurs as an intimate mixture of magnetite, red hematite, and limonite.

Two of the older mines in the State, the Dickerson and Teabo, have

ceased operations. The former has been operated since the year

1713, when it was taken up as a mining tract by John Eeading, but

during the year 1891 the ore in the vein became leaner, and it was
finally decided to close the mine, following the example of other New
Jersey mines, which, while they contain considerable ore, are either too

lean in iron, or the cost of mining is so high that they can not command
a profitable market.

Concentration by magnetism is looked to as a possible means of resum-

ing operations at some of the New Jersey mines. There are now three

installations working at different points, and others are projected.

OTHER STATES.

Of the remaining iron-ore producing States, only four—Georgia,

Colorado, Missouri, and Ohio—contributed over 100,000 tons each in

1891, and they occupied tenth, eleventh, twelfth, and thirteenth posi-

tions respectively, each with decreased totals from 1890. It is probable,

however, that with an increased demand for ore, all of these States could

materially increase their outputs. Of Georgia's product, 82.04 per cent,

was brown hematite, and the balance red hematite. Of Colorado's iron

ores 89.46 per cent, was brown hematite; of the remainder, 4.28 per cent,

was magnetite, and 6.26 per cent, red hematite. A large amount of

this iron ore was used as a flux in silver-smelting. Of Missouri's total

6.95 per cent, was brown henatite, and the balance red hematite.
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The State of Missouri continues to show a decline, due to the practi-

cal closing of one of the large iron-ore mines, and the restricted output

in others. It is, however, probable that with an increased demand for

iron ores these mines would show renewed activity, as the deposits are

not exhausted. The most important iron-ore producer in the State of

Missouri is the Iron Mountain, which was first operated in 1847, and

has up to date contributed 3,349,086 long- tons.

The output of the Ohio mines (all of which are of the carbonate

variety or its derivatives), again shows a decline, due to the disfavor

which furnace managers exhibit to using this class of ore, because

of its leanness and the necessity of preliminary roasting, and to the

practicability of obtaining Lake Superior ores. Kentucky, Texas, Mas-

sachusetts, New Mexico, Maryland, Connecticut, Oregon, Korth Caro-

lina, Montana, Utah, West Virginia, and Idaho follow in the order

named.

Texas' advance is due to the starting up of new blast-furnace plants,

the mining having been principally in the brown hematite deposits

in the eastern part of the State. As, however, railroads have reached

the southern central portion of the State where richer ores are fouud,

it is probable that Texas will in the future augment her output and
imi)rove the average grade of her iron ores.

There has been little change in the outputs of Massachusetts, Con-

necticut, and Maryland, the product of these States, with the excep-

tion of some carbonate ore won in Maryland, being brown hematite.

Most of these ores are used locally, but there was a heavy importation

of foreign ores to supply the large steel works at Baltimore, which
depends chiefly on imported ore.

The amount of ore mined in I^Torth Carolina remains practically the

same as in 1890, its entire product being reported as magnetite, all

obtained from the Cranberry district in the western part of the State.

Maine did not produce any ore in 1891, and as the only blast furnace

in the State has suspended operations it is not probable that her mines
will be worked in the near future.

lEON ORES USED IN SILVER SMELTING.

In addition to iron ores in Colorado, Oregon, and other Western
States and Territories, which are mined and smelted for iron-making,

there is a considerable amount of brown hematite which occurs as oxide

of iron and is found while mining for silver ore. This is used as a flux

at silver-smelters, and it is difficult to obtain exact data owing to the

fact that while some of the ore may be rich enough in silver to make it

valuable on that account, it may at any time become lean, and can only

be used as flux. The smelters pay for this ore in various ways. One
is to pay a certain price per ton for ore containing a minimum excess of

iron, etc., over silica, with a sliding scale of increase per unit of iron or
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manganese above that minimum. Another way is to give an agreed

price for the silver, based upon New York quotations, make a fixed

charge for smelting, and credit so much per ton per unit of iron and
manganese excess. Smelters do not usually buy pure iron ore if they

can get ore containing some silver.

Iron ore for flux is now obtained principally from roasted auriferous

pyrites, the latter being furnished raw in large quantities by dressing

works. Some of the famous mines have yielded enormous quantities of

ferruginous silver ores, sometimes of so low a grade that but for the

value of the gangue to help out the silver alone could not have paid.

The market for this ore is rather uncertain, as sometimes the smelters

obtain silver ores basic enough to make special additions of iron ore

unnecessary.

The record of iron-ore mining during the year 1891 emphasizes the

relative positions occupied by various States, districts, and individual

mines, as influenced by the quality of the ores, the equipment for mining

and handlin g, and the facilities for marketing the outputs. The impetus

given by the extraordinary production of pig iron in 1890 caused an
unprecedented output from the iron-ore mines, and the reduced demand
which followed speedily affected this industry; consequently, a restric-

tion of output resulted, and except where the ore was consumed close

to its point of production, the reports received show that the diminished

consumption was confined principally to the leaner ores.

TRANSPORTATION OF IRON ORES.

Much of the iron ores won in the Lake Superior region, a considerable

portion of those obtained in the State of New York, and also some ores

from other States have to be transported long distances to reach points

of consumption, and reshipment is necessary where the transportations

are made by both rail and water. An essential of such rehandling and
transporting is that it should be done in the least possible time and at

small expense in order to enable the ores to compete with others, which,

although not so rich, are found nearer the blast furnaces. As the

principal cost of rehandling is for labor, large amounts of money have

been expended by different railroad companies for docks and cars built

specially for the purpose, so as to bring this item to the lowest point

practicable, and also make it possible to handle quantities of material

which would have been impossible if done by manual labor. It is now
no unusual thing for ore to be taken from the mine in ^' skips," auto-

matically dumped into specially constructed railroad cars or into ore

bins from which it can be discharged into cars, then hauled in these

cars to ore docks, where the drop bottoms of the car are opened and
the ore faUs into pockets, from which it is run into the hold of the ves-

sel, and in this whole process the only labor necessary is to open the

doors of the bins or the bottoms of the railroad cars. When the mate-

rial is deposited in the pockets in the ore docks, the spouts of the
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pockets are lowered into the holds of vessels, the doors leading to the

spouts are opened, and the ore slides into the vessel's hold, being as-

sisted, if necessary, by poking with long poles.

The ore shipping docks on Lakes Superior and Michigan (the largest

in the country, if not in the world), in connection with the ore receiving

docks at the lower lake ports (fitted with bridge tramway plants), the

railroad cars, and in some cases vessels specially constructed for this

purpose, have aided materially in reducing the cost of transporting

iron ore to points of consumption. The furnace manager by means of

advanced methods, cheaper or richer iron ores, improved facilities, and
larger output, has lessened the cost of pig iron, which in turn has low-

ered the price of manufactured iron and steel, which has been one of

the most important, if not the most important, factor in bringing this

country up to its present degree of prosperity.

To indicate the capital and skill utilized for ore-handling appliances,

it is well to enumerate the shipping docks owned by the different rail-

roads at the principal ports in the Lake Superior region from which the

ore is sent and those elsewhere at which it is received, and to present

a general description of the shipping and also of the receiving docks.

In addition to the shipping docks erected to handle iron ores from
the Lake Superior region, there are others of less magnitude on Lake
Ohamplain, on the Mississippi river, and elsewhere, but the proportions

of the docks on Lakes Superior and Michigan and the quantities of

ore handled by them are much greater than the others, and the same
holds true concerning the ore-receiving docks at lower lake ports.

The following data are offered to emphasize the provision made for

handling and transporting iron ores mined in the Lake Superior region,

because in no part of the world is this equaled, and because from this

region was obtained 52 per cent, of all the iron ore mined in the United
States in 1891.

Marquette, Michigan, is the port from which the first Lake Superior

iron ore was sent, and up to the close of the year 1891 there have been
loaded into vessels 17,616,880 tons at this port. The Lake Superior iron

ores were at first only obtained from the Marquette range in Michigan,

and until 1865 all of this ore was shipped from Marquette. In 1891,

however, this port ranked third, with a total shipment of 1,056,027

long tons, all of which came from mines in the Marquette range.

In 1865 Escanaba, Michigan, claimed a share of the shipments from
the Marquette range, this port and Marquette keeping company until

1879, when Escanaba took a liberal lead, chiefly by reason of the devel-

opment of the Menominee range, commencing in 1877, and this lead has
been continually maintained. In 1891, 3,058,590 long tons, or nearly

one-half of the lake shipments, were sent from this port. Of this

amount the mines on the Marquette range contributed 1,154,645 long

tons, the Menominee range 1,480,248 tons, and the Gogebic range the

balance, 423,697 long tons. Since 1865 there has been handled at th©

Escanaba docks a total of 29,963,257 tous.
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In 1873 the shipping dock at L'Anse, Michigan, was erected to handle

the ore from the western section of the Marquette range, receiving its

first consignment in that year. It continued handling ore until 1885,

since which time no shipments have been made from it. This was never

an important shipping port, as the largest amount handled in one year

was 88,962 tons, in 1876, the total reaching 744,697 tons.

In 1882 Saint Ignace, Michigan, entered the list of shipping ports,

reaching its maximum of 107,399 long tons in 1888, since which time

it has declined in importance, and in 1891 a portion of the dock was

removed. It has handled a total of 610,315 tons.

The nearly simultaneous development of the Gogebic iron range in

Michigan and Wisconsin and of the Vermilion iron range in Minnesota

caused the erection of shipping docks for the former at Ashland, Wis-

consin, and for the latter at Two Harbors, Minnesota, both ports

making their first shipment in 1884. Ashland, however, soon out-

stripped its rival and in 1891 ranked second as a shipping port, with

1,261,658 long tons as its output. Since the docks were erected at

Ashland in 1884, 7,760,025 tons of ore have been shipped. Two Har-

bors, while not increasing as rapidly as its rival, has shown a marked

advance each year, and if the mines recently developed on the Mesaba

range prove as productive as those on the Vermilion range it may in

the future show largely increased shipments. In 1891 Two Harbors,

•Minnesota, ranked fourth, 890,299 long tons being shipped, and the

total from 1884 to the close of 1891 was 4,030,899 long tons. Eeceiving

docks are also projected at Duluth, Minnesota, to accommodate the

anticipated increased shipments from the Minnesota mines.

Gladstone, Michigan, made its first shipment of ore in 1889, and

serves as an additional and competing shipping point for the mines of

the Menominee range. In 1891, 177,866 long tons were shipped. It

has handled a total of 342,804 long tons to the close of 1891.

SHIPPING DOCKS.

The ore shipping docks consist of a wooden structure, built on piles

and reached by a long or short approach, depending upon the na-

ture of the ground and the depth of the water. Owing to the inter-

ference with the operation of mines, railroads, and vessels, which would

result in the destruction of one of the large ore-shipping docks, the

project of constructing them of iron has been considered. The top of

the dock is from 38 feet to 51 feet 10 inches above the ordinary water

level and wide enough to accommodate from two to five lines of rail-

road tracks. In the latest construction the gauge between tracks is

the same as between the two rails forming one track, thus making the

entire top of the dock practically an opening into the various pockets.

The ore docks have from 50 to 300 pockets, holding from 80 to 170

tons of ore each. The pockets are sheathed with plate iron and slope

dowftward toward the water side of the dock. At the bottom o^ ep-cjj



IRON ORES. 31

pocket is a door which is controlled from the top of the dock. When
it is desired to load a vessel, plate-iron chutes, usually semicircular in

form, are lowered into the hatches of the boat, the doors which con-

nect these chutes to the respective pockets are raised, and the ore dis-

charges itself into the hold of the vessel. This occupies but a very-

short time, if a sufficient number of bins can be discharged at once,

and a few^ instances of quick dispatch may be mentioned. At the

docks of the Chicago and ISTorthwestern railway, at Escanaba, the

steamer Massachusetts was loaded with 1,659 long tons of iron ore

in 45 minutes; the Maryland, with 3,027 long tons in 3 hours; the Mary-

land,with. 3,132 long tons in 4 hours; the Cambria, with 2,379 long tons

in 2 hours ; the Kaliyuga, with 1,927 long tons in 2 hours; the Manchester,

with 2,502 long tons in 2 hours; and the Manhattan, with 1,850 long tons

in 45 minutes. In this last case just one hour elapsed between the arrival

of the boat at the dock and its departure. The record for most rapid

loading is that of 980 tons, which were run into the steamer Frontenac

in 4| minutes. The maximum quantity handled at the docks of this

company into vessels in 24 hours was 42,320 long tons.

At the docks of the Duluth, South Shore and Atlantic Eailway, at

Marquette, over 20,000 long tons of ore are often handled per day, and
frequently 2,000 long tons of hard ore have been loaded into a boat in

one hour and one-half. «

Thefollowing table shows the location, principal dimensions, capacity,

etc., of the iron-ore-shipping docks erected on Lakes Superior and
Michigan to handle the ores from the Lake Superior region

:

Dimensions of shipping docks for Lake Superior iron ores.

Location.

Marquette, Mich., 'No. 1

Ko.S

No. 4

St. Ignace, Mich.

Ii'Anae, Mich

Escanaba, Mich., No. 1

No.2

No.3

No.4

No.5

Gladstone, Mich

Two Harbors, Minn., No. 1. .

.

No. 2...

No.4...

Ashland, Wis., No. 1

No.2

Ashland, Wis

Height
of

dock.

Ft.

45

44

47

42

38

46

39

39

46

51

47

47

46

51

40

45

46

10

Length

dock.

Feet.

1,800

1,600

1,400

400

1,000

1,104

1,082

1,212

1,500

1,392

1,056

1,056

528

1,404

1,404

1,404

Number
of

pockets.

270

300

200

50

100

184

192

202

250

232

120

162

141

84,

234

234

234

Total
capacity.

Long tons.

30, 000

25, 000

30, 000

7,000

8,000

23, 000

19, 300

20, 000

33, 200

40, 600

16, 000

55,000

23, 000

27, 000

S8,250

Number
of rail-

road
tracks.

Cost.

Not given.

$1, 122, 000

Not given.

$1, 000, 000

$483, 000

$256, 000
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The aggregate length of the seventeen ore-shipping docks, independ-

ent of approaches, is 19,342 feet, or say 3| miles. They contain 3,189

pockets, have a total capacity of 385,350 long tons, and cost, approxi-

mately, $4,500,000.

The Duluth, South Shore and Atlantic railway own the three

iron-ore docks at Marquette, and also had a fourth dock, !N"o. 2, which

has been rebuilt for use as a pig-iron and lumber dock. This company

is also the proprietor of the docks at Saint Ignace and L'Anse. The five

docks at Escanaba are owned by the Chicago and Northwestern rail-

way; that at G-ladstone is operated conjointly by the Minneapolis, Saint

Paul and Sault Ste. Marie and the Milwaukee and Northern railways.

The three docks at Two Harbors belong to the Duluth and Iron Eange

railway, while two docks at Ashland are owned by the Milwaukee,

Lake Shore and Western, and one dock at the same place by the Wis-

consin Central railway.

Most of these companies also have large numbers of cars built espe-

cially for the iron ore trade, and the following table gives the number,

the capacity, and the total value of such cars owned by some of the

companies

:

Special car equipment for handling Lake Superior i/ron ores.

Names of railroad companiea.

Chicago and NortliTrestem

Do :

Duluth, South Shore and Atlantic

Do
Duluth and Iron Range

Milwaukee, Lake Shore and Western

Do
Wisconsin Central -

Do
Minneapolis, Saint Paul and Sault Ste. Marie and the

Milwaukee and Northern

Number
of cars.

2,400

3,300

3,200

600

900

150

800

780

100

296

Capacity of
car.

2 0*18.

20;

7 to lO;

8

20

25

30 •>

22i3

25

20

25

Cost of cars.

$1, 656, 600

Not given.

Do.

$506,250

$400, 000

$388, 800

Not given.

This gives a total of 12,526 cars built for use in transporting iron

ore with an aggregate capacity of 187,550 tons of iron ore, their total

cost being estimated at $3,600,000.

According to the Iron Trade Review there are 6 iron-ore mining

companies in the Lake Superior region owning fleets of vessels, and

the table below gives the number of such vessels and their size and

aggregate tonnage. The companies run these vessels in order to pre-

vent extreme fluctuations in rates and insure steadiness to the ore

freight schedule. It is doubtful if the high freight rates of former

years, as detailed in "Mineral Eesources of the United States, 1889

and 1890," will be repeated.
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Special iron-ore vessels on the Great Lakes.

Owners. No. of
vessels,

Capacity of
vessels.

Total
capacity.

Minnesota Iron Company
Menominee Transit (JompaTiy . .

.

Lake Superior Iron Company—
Cleveland Cliti's Companj^. .\

Republic Iron Company
Cleveland Eolling Mill Company

Tons.
2, 300 to 3, 000

2,900
2, 300 to 2, 500
1,800 to 3,000
1, 200 to 2, 500

2, 000 to 2, 700

Tons.
19, 800
17, 400
14, 400
9,800
9,200
9,150

This makes a total of 33 vessels, mostly steamships, with an aggre-

gate tonnage of 80,750, especially devoted to the transportation of iron

ore, and maintained by the iron-ore producers.

RECEIVING DOCKS.

The bulk of the lake shipments of iron ore are taken to the lower

lake ports—Cleveland, Fairport, Ashtabula, Toledo, Sandusky, Huron
and Lorain, Ohio; Erie, Pennsylvania, and Buffalo, IsTew York, for dis-

tribution to the various blast furnaces in Pennsylvania, Ohio, West
Virginia, New York, etc. The remaining portion going direct to fur-

naces situated near to or on the Great Lakes, such as Milwaukee,

Wisconsin; Chicago, Illinois; Detroit, Michigan; Tonawanda, New
York, and to individual furnaces at various points in Michigan and
Wisconsin. Most of the furnaces on the lakes or their estuaries

have special appliances for handling iron ore, but it is at the first-men-

tioned ports on lake Erie that the larger receiving docks are located,

Cleveland having 4; Buffalo, 3; Ashtabula and Fairport 2 each, and
the remaining ports, 1 each.

Two of the receiving docks at Cleveland are each half a mile in length

and have a storage width of 350 feet; one at Fairport lias a water front of

1 mile and a width for storage purposes of from 180 to 350 feet. As the

ore is stored in piles from 25 to 50 feet in height, the capacity of each of

these docks is from 1,000,000 to 1,500,000 long tons, and the average

storage capacity of the receiving docks is 300 to 500 tons per foot of

waterfront. During the shixDping season, from May to October, the

ore is brought to these ports, unloaded, a portion being handled directly

to railroad cars and the balance stocked, being shipped to the blast

furnaces during the winter months. Mr. A. E. Brown, of Cleveland,

Ohio, states that the ore from the Lake Superior region occupies from

10 to 16 cubic feet per long ton, the average approximating 14 cubic

feet. When piled in large quantities on the dock, however, it occupies

less space, generally from 10 to 13 cubic feet per ton, but if loosely

placed the average is greater, being about 13.625 cubic feet per ton for

the Marquette ores, and 15.2 cubic feet for those from the Gogebic range.

Five general types of machinery are employed for moving the iron

ores from the holds of the vessels to the ore docks.

(1) Swing-boom derricks, operated either with engines placed onthem,
6442 -3
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or driven by wire rope from steam engines at a distance, the mast being

either stationary or carried on trolleys. The iron buckets are lowered

into the holds of vessels where the navvies shovel the ore into them,

steam machinery raising the buckets and swinging the boom to the

point where the ore is to be deposited.

(2) A similar arrangement of swing-boom derricks which discharge

the ore into hoppers from which it is fed automatically into tram cars

carrying the ore from the dock to stock i:)iles located at a considerable

distance from the water.

(3) An A frame which lifts with the buckets and discharges them into

tram cars, that run to the stock pile or dump the ore into pockets and

thence into railroad cars.

(4) Aprons whichproject over the holds of vessels. The buckets trav-

eling up the incline of this apparatus are dumped into tram cars, which

run by gravity, discharge, and return automatically.

(5) Booms or aprons upon which the buckets are carried, and con-

tinue their journey either over cables or on. trussed bridges, the buckets

dumping automatically at the point desired, and returning to the hold

without detaching from the machinery.

As a companion to the figures showing the capacity of the ore-ship-

ping docks, the following statement made up from an editorial which

appeared in the Iron Trade Review, of Cleveland, Ohio, will give an

idea as to the magnitude of the trade carried on at the receiving docks.

The table given below shows the long tons of iron ore in stock on the

docks of the lower lake ports for a series of years at the close of and at

the resumption of navigation each season, the difference between these

being winter shipments by rail to furnaces. In this table the close of

navigation is considered as being fixed on December 1, and the opening

of navigation as May 1 of the year following.

Stocks of Lake Superior iron ores at Lake Erie ports for ten years.

Years.

1883.

1884.

1885.

1886.

1887.

1888.

1889.

1890.

1891.

1892.

Stock on
hand at close
ot'navigatiou,
December 1.

Stock on
band at open
in^ of navi-
gation, May 1

Long toni.

1, 692, 089

1, HI, 877

1, 463, 969

966, 472

1, 558, 865

1,848,555

2, 607, IOC

3. 893, 487

3, 508, 489

Long tons.

524, 749 )

388,739^

5^7 )556, 657

373, 321

149, 304

703, 720

1

558, 753
I

936, 228 1

2, 662, 223
|

(a)l,537, 188^

Shipments.

Long tons,

1, 303, 950

1, 285, 220

1,090,648

817, 168

855, 145

1, 289, 802

1, 670, 878

1,231,264

1,971,301

a The stock on hand May 1, 1892, was published prior to the revision of this report, and it and the

winter shipments are therefore included as an item of interest.
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From the above table it will be seen that the largest stock on hand

at lake ports in the past nine years was on December 1, 1890, when
3,893,487 long tons were on the docks, a constant increase since the

year 1886, when 966,472 tons were on hand, this being the only one of

the years under consideration in which the stocks on hand at the close

of navigation was under 1,000,000 tons. As a consequence the largest

stock of ore at the opening of navigation was that on May 1, 1891,

when the heavy stocks of the previous year had been reduced to but

2,662,223 tons, and the lowest amount on the docks was in May, 1887,

when the minimum stock of the previous December had been depleted

until but 149,304 tons were on hand. The shipments, of course, fluctu-

ated according to the demand for ore, being largest between December

1, 1891, and May 1, 1892, when 1,971,301 tons of stocked were forwarded

to blast furnaces, and the minimum shipment was in 1886-'87, when but

817,168 long tons were taken from the docks.

The distribution of this stock, both at the close and opening of navi-

gation, for the seasons of December 1, 1890, to May 1, 1891, and from

December 1, 1891, to May 1, 1892, show that the bulk of business was
at the ports of Cleveland, Ashtabula, and Fairport, in the order named.

Distribution of stocks of Lake Superior iron ores at Lake Erie ports, 1890 and 1891.

Ports.

Close of navigation.

Dec. 1, 1890. Dec. 1, 1891

Opening of navigation.

May 1, 1891. May 1, 1892

Toledo

Sandusky.

Huron

Lorain

Cleveland.

Pairport .

.

Ashtabula

Erie

Buffalo...

Total

Long tons.

110, 740

115,000

1,200

210, 237

1, 209, 467

721, 080

1, 151, 317

248, 714

125, 732

Long tons.

122, 515

122, 000

14, 910

250, 812

1, 114, 762

597, 617

903, 957

252, 916

129, 000

3, 893, 487

Long tons.

27, 000

70, 000

1,200

158, 749

908, 566

465, 612

789, 433

199,663

42, 000

Long tons.

62, 960

85, 500

5,000

115,919

452, 664

255, 422

361, 806

131,437

66, 480

8, 508, 489- 2, 662, 223 1, 537, 188

FOREiaN IRON ORES IMPORTED.

The foreign iron ores brought into this country have since 1879 been
an important factor to the eastern pig-iron trade. Some of the larger

American iron companies now own mines in Cuba, and Spain has for a
number of years been the largest contributor to the influx of foreign ores.

Although the number of tons imported in the year 1891 was but 912,864

tons, as against 1,246,830 tons in 1890, the ore was apparently of a
higher grade, as the import value of the foreign ore per ton increased

from $2.29 in 1890 to |2.69 in 1891 in the face of a depressed market.
The following table shows the pig iron made in the United States

and the iron ore imported in each year from 1879 to 1891, inclusive, as
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well as the relations which the amounts of ores bear to the qiiantities

of pig iron made in the country for each year. The largest amount of

iron ore imported was in 1890, viz., 1,246,830 long tons; the smallest

imi^ortation, viz., 284,141 tons, was in 1879; but previous to 1879 the

amounts were smaller. The average amount of foreign iron ore im-

Ijorted per ton of pig iron made was, however, the largest in 1881, being

0.189 ton, and smallest, 0.086 ton, in 1885; in 1891 it was 0.110 ton.

As the average yield of iron ores mined in the U-nited States was de-

termined by the Eleventh Census to be 51.27 per cent., the average

consumption of domestic iron ore per ton of pig iron produced may be

assumed as 1.95 tons; therefore, if proper allowance be made for the

foreign iron ores, miU cinder, etc., in 1891, 5f per cent, of the ore mixtures

fed to American blast furnaces was composed of foreign ores. This

differs from the figures in the third column of the table, which in-

dicate simply the relation which the tons of imported iron ore bore

to the total domestic iron ore produced in the four years for which actual

figures of the latter are obtainable.

Belation of imported iron ores to domestic pig iron for tJih'teen years.

Tears.

1879

1880

1881

1882

1883

1884

1885

1886

1887

1888

1889

1890

1891

Pig iron
made.

Long tons.

2, 741, 853

3, 835, 191

4, 144, 254

4, 623, 323

4, 595, 510

4, 097, 868

4, 004, 526

5, 683, 329

6,417,418

C, 489, 738

7, 603, 642

9, 202, 703

8, 279, 870

Iron ore im-
ported.

Long tons.

284, 141^

493, 408^

782, 887

589, 655

490, 875

487, 820

390, 786

1, 039, 433

1, 194, 301

587, 470

853, 573

1, 246, 830

912, 864

Percentage
"which im-
ported iron
ore bears to
total iron ore
prodnction
by weight.

5.5i;

5.88

7.67

6.17

Average
amount of

ore imported
per ton of
iron pro-
duced.

Long tons.

0.104

0.129

0.189

0.128

0.107

0.109

0.086

0.183

0.183

0.091

0.112

0.135

0.110

Maj. S. G. Brock, Chief of the Bureau of Statistics of the Treasury

Department, supplied the following tables giving the amounts and

values of the iron ores imported into the TJnited States, and the country

from which the iron ore is invoiced. Some of the iron ores on which

high valuations are placed contain other ingredients than iron which

add to their value, and are used for purposes other than that of pig-iron

manufacture. Most, if not all, of the iron ore from Cuba and Spain is

hematite, and the same holds true of the other countries, except Canada,

which supplies magnetite principally.
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Quantity and value of iron ores imported into the United Stales in the fiscal year 1891.

Countries.

Spain

.

Cuba.

Italy..

Frencli possessions in AfHca and Occanica.

England

Greece

Portugal

Turkey in Europe

Quebec, Ontario, Manitoba, etc

British Columbia

Venezuela

Turkey in Asia

Nova Scotia, New Brunswick, etc

France -

Brazil

Total imports

.

Quantity.

912, 864

Value.

Long tons.
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to the selling price of the rich than of the lean ores. Another fact

which tends to encourage the selection of superior ores for shipment is

brought out by a decision of the United States Supreme Court confirm-

ing a ruling of a lower court in which the point involved was whether

duty should be assessed on an importation of iron ore according to the

number of pounds reported by the United States weigher, as weighed

at the side of the vessel when the cargo was discharged, or on the

weight when the moisture contained in it was dried out. The collector

assessed duty according to weight at the vessel's side and the court

held that to be the correct method.

THE LAKE SUPERIOR AND BILBAO DISTRICTS COMPARED.

The two mining districts which produce iron ore in the greatest

quantities are the Lake Superior region of the United States and the

Bilbao district of Spain, and a comparison of the outputs of these two

important mining centers is of special interest.

Prior to 1860, it is estimated that 203,676 long tons were taken from

the Marquette mines, the only one of the four ranges comprising the

Lake Superior district which was producing ore at that time. The output

of Bilbao (Spain) mines previous to 1860 is not known. The figures

for the output of the Lake Superior district (embracing the four ranges)

for subsequent years are taken from Michigan Mineral Resources and

the U. S. Geological Survey, and those for the Bilbao district obtained

from a report of the chief mining engineer of the province. They are

compared in the following table

:

Comparison of the iron-ore product of the Lake Superior region with the Bilbao, Spain,

district.

Tears.
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The extent to which iron-ore mining has been prosecuted, as meas-

ured by the depths reached in various workings, is seldom appreciated.

Concerning the Lake Superior iron- ore mines, Mr. Richard A. Parker,

M. E., of Marquette, who is thoroughly familiar with the region, states

that " on the Menominee range, the Hamilton Ore Company operated a

vertical shaft 1,325 feet deep, and has a winze 115 feet deeper. The
Ludington mine, near by, has a depth of 1,150 feet vertically. In the

Marquette range the Champion mine is 1,260 feet deep on an angle of

67 degrees from the horizontal, equivalent to 1,160 feet vertically.

There are seventeen active mines over 500 feet deep on the Marquette

range, and two that are idle exceed that depth; seven mines on the

Menominee range, and nine mines upon the Gogebic range have depths

of 500 feet or more, making a total of thirty-three on these three

ranges, adding one in the Vermilion range of Minnesota, gives thirty-

four deep mines active in the iron-ore district of Lake Superior."

The graphic representation shows the output of the more prominent

sources of the iron-ore" supply for the blast furnaces of the United

States. In some of these districts, owing to the destruction of the rec-

ords by fire, they can not be traced back for twenty years and in others

no statistics have been kept, but it is interesting to note the advance

of some sections and the decline in others.

The figures of production will be found in the accompanying table.

Those of the Marquette range, up to and including 1877, were taken

from the Michigan Mineral Statistics, from 1878 to and including

1888, the data for the Marquette, Menominee, and Gogebic ranges

were obtained from a table compiled by Mr. W. J. Stevens. The fig-

ures for the remaining years and for the other districts were obtained

from the reports of the U. S. Geological Survey. No reliable statistics

for the output of the Alabama mines can be obtained, except for the

last three years, but, as before stated, the estimates were carefully

made.

The first range which was opened in the Lake Superior district was
the Marquette, and it is to-day the largest contributor to the country's

iron-ore supply. It reached a total of 1,000,000 tons in 1873, suffered a

decline for three years, and since then has shown an almost constant

increase, reaching its maximum in 1890, when 2,863,848 long tons were

mined.

The Menominee range, from its first shipment in 1877, increased its

output until 1,000,000 tons was reached in 1882. In 1883 its product

was slightly less, and in the three years following, owing to a depression

in the iron trade, its output was under 1,000,000 tons, but since 1887

it has been increasing, reaching the maximum in 1890, when 2,274,192

long tons were produced, but it fell off in 1891.

The Gogebic and Vermilion ranges were developed in the same year,

viz., 1884, but the former soon outstripped its rival, reaching an output

of over 1,000,000 tons in 1887, and in 1890, 2,914,081 long tons were
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mined. Its 1891 product was 870,000 tons less than that of 1890. The
Vermilion range has shown a constant growth each year and reached

its maximum in 1891, when 945,105 tons were produced.

The New Jersey mines have advanced and declined according to the

demand for ores and the keenness of comi)etition with other districts and

with imported ores. Its maximum outx)ut was in the year 1882, when
932,762 long tons were mined. Since 1886 the production has remained

comparatively uniform, its average being in the neighborhood of 500,000

long tons annually.

While the ore of the Cornwall Ore Hills, in Pennsylvania, is lower in

its percentage of iron than the Lake Superior or Lake Champlain ores,

it is of Bessemer quality, and is cheaply mined. The enormous increase

in the Bessemer steel industry and the nearness of the mines to points

of consumption has encouraged a large demand for this ore, the amount
mined increasing from 98,925 tons in 1875 to 769,020 tons in 1889. In

1890 and 1891 smaller amounts were won.

In the earlier history of the Lake Champlain region of New York
most of its iron ores were used to suiDply the needs of the blast furnaces,

forges, and bloomaries which abounded in that district, but, although

the number of these plants has decreased, the average output of the

district has increased, owing to the demand for high-grade ores from

blast-farnace plants in New York and other States, and it is therefore

but natural that its largest output was in the same year as the maximum
pig-iron product, viz., 1890, when 821,994 tons of iron ore were mined.

The major portion of Missouri's output of iron ore cam* from Iron

Mountain and Pilot Knob, and the partial exhaustion of the latter

deposit, in connection with the abandonment of some of the smaller

mines, has led to a gradual decline. Of the years for which figures

could be obtained, 1887 gives the maximum output, viz, 427,785 long-

tons, while the smallest product was in 1891 (106,749 tons).

The demand for iron ores carrying a high percentage of iron and

below the Bessemer limit in phosphorus has attracted considerable

foreign ore. This is, however, consumed on the Atlantic and Pacific

coasts, very little, if any, being used west of Pennsylvania, with the ex-

ception of the small amount imported on the Pacific coast, which is

used at small furnaces near the port of entry. Until the year 1879 the

amount was below 100,000 tons, but in that year over a quarter of a mil-

lion tons were imported and of late years it has exerted a considerable

influence in the eastern markets. The largest imports were in 1890, when

1,246,830 tons were brought from various foreign countries. This year,

however, the shipments were about 25 i)er cent. less.

All of Ohio's iron ores are found in the Coal Measures and are eitlier

carbonate or altered carbonate. The output has fallen from 377,465

long tons in 1887 to 104,487 tons in 1891, owing to the facilities for sup-

plying local blast furnaces with the richer Lake Superior ores.
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Nearly all of the Alabama ores are used in local blast furnaces, and

as the number and output of these furnaces Increased the iron-ore out-

put also showed ^ corresponding advance, rising from 171,139 long tons

in 1880 to 1,000,000 tons in 1888, and in the year 1891 to a still further

advance to 1,986,830 long tons.

Outputs of prominent sources of iron-ore supply for twenty years.

Tears

1872

1873

1874

1875

1876

1877

1878

1879

1880

1881

1882

1883

18M

1885

1886

1887

1888

1889

1890

1891

Marqnette
range.

"Long tons.

948, 553

1, 195, 234

899, 934

881, 166

993, 311

1, 014, 754

1, 033, 082

1, 130, 019

1, 384, 010

1, 570, 834

1,829,394

1, 305, 364

1,559,912

1, 430, 862

1, 627, 383

1,851,717

1, 918, 672

2, 631, 026

% 863, 848

2,778,482

Menominee
range.

Long tons.

10, 375

78, 028

245, 672

524, 735

726, 671

1, 136, 018

1, 047, 863

895, 634

690, 435

880, 006

1, 199, 343

1, 191, 097

1, 876, 157

2, 274, 192

1, 856, 124

Gogebic
range.

Long tons.

1,022

119, 590.

756, 237

1, 285, 265

1,433,689

2, 147, 923

2, 914, 081

2, 041, 754

Vermilion
range.

Long tons.

62, 122

227, 075

307, 948

394, 910

511, 953

864, 508

891, 910

945, 105

New
Jersey.

Long

600,

665,

525,

390,

285,

315,

409,

488,

745,

737,

932,

521,

393,

330,

500,

547,

447,

415,

495,

525

tons.

000

000.

,000

,000

,000

,000

,674

,028

,000

,052

,762

,416

,710

,000

,501

,889

,738

,510

,808

.612

Cornwall,
Pa.

Long tons.

193, 317

166, 782

112, 429

98, 925

137, 902

171, 589

179, 299

268, 488

231, 173

249, 050

309, 681

363, 144

412, 320

508, 864

688, 054

667, 210

722, 917

769, 020

686, 302

663, 746

Years.

1872

1873

1874

1875

1876

1877

1878

1879

1880

1881

1882

1883

1884

1885

1886

1887

1888

1889

1890

1891

Lake Cham-
plain, N. T.

Long tons.

350, 000

420, 000

250, 000

300, 000

290, 000

365, 000

380, 000

480, 000

700, 000

637, 000

725, 000

540, 000

530, 000

420, 000

588, 829

768, 852

669, 553

779, 900

821. 994

554, 865

Missouri Alabama. Importations.

Long tons.

27, 000

62, 000

69, 000

83, 000

26, 000

42, 000

29, 765

284, 141

493, 408

782, 887

589, 655

490, 875

487, 820

390, 786

1, 039, 433

1, 194, 301

.''>87, 470

853, 573

1, 246, 830

912, 864
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IRON-ORE CONCENTRATION.

Strictly speaking, the concentration of iron ores would refer to any
process or method by which the percentage of iron in the ore is im-

proved by the removal of gangue materials. If it were taken in this

broad sense it would include washing of brown hematite ores to re-

move the ochre and clay and the system of hand sorting or cobbing em-
ployed at some of the red hematite mines of the Lake Superior region.

The term "concentrates", however, is more generally applied to ore

which iias been comminuted by means of crushing machinery and then
passed through water-jigs or magnetic separators to remove materials

which lower the grade of the ore.

In jigging, the crushed ore is agitated, water being introduced which
removes the lighter material, while the heavier iron ore sinks and is

conveyed from the ^ig as it is separated.

The largest plant of this description (i e. of jigs) is that at Lyon
Mountain, I»J"ew York, where the Ohateaugay Ore and Iron Company
treats the lean magnetite taken from the mines. The next in importance
is that erected at Iron Mountain, Missouri, for the separation of the

leaner red hematites. A large plant was also erected at ]S"egaunee,

Michigan, for the same purpose, but it proved unprofitable and was
abandoned.

Magnetic separators have been in use since 1852, but it is only within

late years that this system has attracted much attention. Although
the forms of magnetic separators vary, they may be classed under three

general heads.

(1) Altering the trajectory of falling material by introducing the at-

traction of a magnet, to draw the magnetic portion away from the non-

magnetic.

(2) Feeding the ore to a revolving druin or drums, in which is a

magnet core, the shells of the drum being either of alternate magnetic
and nonmagnetic strips or entirely of magnetic or nonmagnetic mate-
rial. In some of these drums the magnet core is wound so as to exert

a constant polarity, in others a series of magnets of alternate polarity

compose the core, and in some, opposite drums are of opposite polarity.

When two drums are used, they are placed so as to revolve toward each
other, the ore passing between them, or they are arranged tandem, the

drums revolving in the same direction, but sometimes at diflPerent

speeds and with different degrees of magnetic force, so that the ore fed

from one drum to the other receives successive treatment. Machines
are also arranged with more than two drums.

(3) Belt machines in which the ore is fed to a belt or series of belts

passing under or over magnets or magnetic drums, the machines work-

ing sometimes in water and sometimes dry. In some of the machines

the polarity is maintained continuously by means of pole pieces; in

others the material is constantly submitted to magnets of alternate
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polarity, tlie belts being placed so as to run either vertically, liori-

zontally, or on an incline, according as the conditions require.

Of these different classes there are now in actual operation the follow-

ing: six of class 1, twenty-nine of class 2, and twenty-seven of class 3.

These are used either at the mines to enrich the ore, at steel works and
rolling mills to remove the magnetic particles ft'om slag and dirt, to

separate iron ore from pottery clay or from emery—and in one instance

iron ore occurring as a hematite with zinc ore is treated in a roasting

furnace after being comminuted, and, becoming magnetic, can be sepa-

rated.

The principle magnetic separator plants are those of MeSvSrs. Wither-

bees, Sherman & Co., at Mineville, New York, who constructed the first

large plant operated entirely with magnetic separators, and made a

number of experiments with various machines. There are also large

magnetic separating plants at the Croton mines, at Clover Hill, and at

the Tilly Foster mine near Brewster, New York 5 at the Magnetic Iron

Ore Company's works at Little Eiver, New York, and another at the

Ogden mine. New Jersey. In addition to the extensive plant which
Mr. Edison has at the Ogden mine, he also put up plants at Humboldt,
Michigan, and Bechtelsville, Pennsylvania, botb of which were de-

stroyed by fire. In addition to those plants mentioned there are smaller

ones at Michigamme, Michigan, two in New Jersey, two in Pennsylva,

nia, and one eacb in Virginia and North Carolina.

Along tbe Rhode Island shore the iron sands are treated by passing

them over magnetic separators, and a small quantity of concentrated

iron ore is thus produced and sold.

There is apparently a wide field for magnetic separation, especially

in the States of New York, New Jersey, Pennsylvania, Virginia, North
Carolina, and Michigan, where there are large deposits of lean mag-
netic ores. At first there was considerable prejudice against the use of

concentrated ore by some of the blast furnace managers, but this has
been largely overcome by practice, whichi has proven that properly con-

centrated ore contributes to the good working of the furnace, and in the

future this class of ore may be used largely in place of some of the

higher-priced ore brought to eastern blast furnaces. This class of ore

has also been used in most of the direct processes, and any develop-

ment of these processes will encourage a corresponding demand for

concentrates.

During the year 1891 there were produced 16,802 long tons of hand-

picked or cobbed ore, 98,546 long tons of magnetically separated ore,

and 110,777 long tons of jigged ore.,

FCftlEiaN AND DOMESTIC IRON MINES COMPARED.

The Colliery Guardian has published an interesting article upon the

working of iron mines in different countries, from which are taken the

following figures, showing comparisons between the United States and
some of the other iron-ore producing countries.
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1890.

1891.

Offier states.

(:;K^\\\\v^>>^v^)S"'W?.>S>wSs^ Missouri.
»,-,.,-,-.-, ,-.-.-,•.-.-,•.-, ,-, ..,-... ^\ 'Colorado.

Georgia.

New Jersey.

Tennessee.

Wisconsin.

Virginia

.

Mimtesota.

Pennsylv

Alabama-

New YorTt.

Michigan.

Other States.
Colorado.
Ohio.
Missouri.
Georgia.

Tennessee.

New Jersey.

Virginia.

Minnesota.

Wisconsin.

New YorTt.

PennsyJvanur..

Alabama.

Michigan.

RELATIVE PRODUCTION OF VARIOUS KINDS OF IRON ORES

Quantities are repn



IRON ORES. 45

1889,

Ofher States.
Colorado.
Georgia.
Ohio.

Missoviri.

New Jersey.

Tenriessee.

Yirgima.

Wisconsin.

Minnesota.

NewTorTl.

t^ ^ELed Sentatite.

^ "Brown «

^^MagnetUe.

^a Carbonate.

Pennsylvania.

1880.

Alahama. Mii^yMMMM^^
other State:,.

Maryland-
Tirqinia.
AloLbama.
Missottri.

Ohio.

Michigan.

New Jersey.

NewTbrft.

Michigan.

PennsyTv

BY STATES, IN THE YEARS 1880, 1889, 1890 AND 1891.

sented by areas.
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The table gives the number of employes engaged in mining iron ore,

the total production and the average output per employe in the coun-

tries named, the production being recorded in even thousands of tons.

It is understood that all of these estimates are based on the 1889 out-

puts :

Iron ore mining in different countries.

Countries.

Germany and Luxemburg

United States

Spain

France

Austria

Algeria —

Number
of

employes.
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TWENTY YEARS OF PROGRESS IN THE MANUFACTURE OF IRON
AND STEEL IN THE UNITED STATES.

By James M. Swank,

General Manarfcr of the American Iron and Steel Association.

Ill the present paper will be presented a summary of the progress

made by the United States in the development of its iron and steel in-

dustries in the tw«nty years extending from 1872 to 1891. The changes

of these twenty years in the processes of iron and steel manufacture in

our country, in the uses to which these i)roducts have been applied, in

the quantities which have been i^roduced, and in the prices at which

they have been sold, have been in the main important, remarkable, phe-

nomenal, and marvelous. In no other period of the world's history and

in no other country could they have been possible. The statistical and

other details which will be cited are chiefly derived from the records of

the American Iron and Steel Association.

nVENTY TEARS OF IRON ORE DEVELOPMENT.

The production of iron ore in the United States in the census year

1870 was 3,031,891 long tons; in the census year 1880 it was 7,120,362

tons; in the calendar year 1889 it was 14,518,041 tons; in the calendar

year 1890 it was 16,036,043 tons; and in the calendar year 1891 it was
14,591,178 tons. The production of 1870 was very much less than one-

fifth the production of 1890. Statistics of the production of iron ore

in 1872, just twenty years ago, are not in existence. The statistics

above given for 1889 were gathered by Mr. John Birkinbine for the

Census Ofl&ce, and for 1890 and 1891 they were gathered by the same
gentleman for the division of mining statistics of the United States

Geological Survey.

The United States is a larger producer of iron ore than any other

country, having in late years passed Great Britain, its only rival as an

iron-ore producer, as it has also passed her as a producer of pig iron

and steel. This prominence as an iron -ore producer is not, as might at

first sight be supposed, a natural sequence of the fact that the United

States is the largest producer of pig iron in the world, as many coun-

tries which produce pig iron in large quantities are large importers of

iron ore. It may also be said that Spain and Italy annually export

much more iron ore than they consume, while Algeria and Cuba are
47
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also large exporters of iron ore, but consume none. The United States

is itself an importer of iron ore in considerable quantities, but not in

as large quantities as either Germany or France, and to a very much
less degree than Great Britain.

_ Comparative production of iron ore.—As has already been stated, the

production of iron ore in the United States in 1889 was 14,518,041

tons; in 1890 it was 16,036,043 tons; and in 1891 it was 14,591,178

tons. The production of iron ore by Great Britain in 1889 amounted to

14,546,105 tons; in 1890 it was 13,780,767 tons; and in 1891 it was

12,777,689 tons. These figures for Great Britain show a .steady decline

in production since 1889. Both Germany and France annually pro-

duce much less iron ore than either the United States or Great Britain.

In 1890 Germany and Luxemburg produced 11,409,625 tons, and in 1887

France produced 2,579,465 tons. Although producing much less pig

iron than France, Spain is a much larger producer of iron ore, its pro-

duction in 1890 amounting to 5,788,743 tons.

Comparative imports of iron ore.—Of all iron-making countries Great

Britain is the largest importer of iron ore. Her imports in recent

years have been as follows : 3,765,788 tons in 1887, 3,562,07 L tons in

1888, 4,031,265 tons in 1889, 4,471,790 tons in 1890, and 3,180,543 tons

in 1891. Great Britain also imports annually several hundred thousand

tons of " purple ore," which are used in her blast furnaces. The im-

ports of iron ore into Germany and Luxemburg amounted to 1,036,217

tons in 1887, 1,163,373 tons in 1888, 1,234,789 tons in 1889, 1,522,501

tons in 1890, and 1,408,025 tons in 1891. The imports of iron ore into

France amounted to 1,154,405 tons in 1887, 1,310,695 tons in 1888,

1,545,363 tons in 1889, 1,610,244 tons in 1890, and 1,437,527 tons in 1891.

The imports into the United States in th^ five years mentioned have

been less than the imports into any one of the other countries named
above in the same time, and in the last thirteen years, from 1879 to

1891, inclusive, they have averaged a little over 719,500 tons annually.

The years of largest importations were 1886, 1887, and 1890, when we
imported 1,039,433 tons, 1,194,301 tons, and 1,246,830 tons respectively.

In no year prior to 1879 did the imports amount to 100,000 tons.

From the statistics which have been presented it plainly appears that

no other leading ironmaking country is so independent of foreign

sources of iron-ore supply as the United States. To this statement it

may be added that new iron-ore fields in our country are constantly

being discovered and developed, so that our supply of iron ore for the

future promises to be practically inexhaustible. It is, however, true

that there is a scarcity of Bessemer iron ores on the Atlantic coast and

of all iron ores on the Pacific coast. The three interior States of Mich-

igan, Wisconsin, and Minnesota now annually produce more than one-

half of our total production of iron ore. Our imports of iron ore are

chiefly to supply the wants of blast furnaces oil the Atlantic coast, and

particularly of those furnaces which produce Bessemer pig iron.
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Leading iron-ore districts in the United States.—Of all the iron-ore pro-

ducing districts of tlie United States, those embraced in the Lake Su-

perior region arc not only the most important, but they have been the

most recently developed. In 1872, twenty years ago, the total ship-

ments of iron ore from the region mentioned, including shipments to

local furnaces, aggregated only 900,901 tonsj but in 1890, the year of

largest production, the shipments aggregated 9,012,379 tons, or ten

times as much as in 1872, In the twenty years from 1872 to 1891 the

shipments of iron ore from the Lake Superior region aggregated

59,617,497 tons, while the shipments in all preceding years aggregated

only 4,593,818 tons.
"

The first experimental shipment of iron ore from the Marquette dis-

trict of the Lake Superior region, the first to be developed, occurred in

1850, but shipments from this district for commercial purposes did not

begin until 1853. The next Lake Superior iron-ore district to be devel-

oped was the Menominee district, from which the first shii^ments were
made in 1877, aggregating 10,405 tons. In 1 884 the first shipments were
made from the Vermilion district, aggregating 62,124 tons, l^ext fol-

lowed the development of the Gogebic district, from wliich the first

shipments were also made in 1884, aggregating 1,022 tons. In 1892 the

development of the promising Mesaba iron-ore district in the Lake Su-

perior region was also undertaken, and the first shipments were made
late in that year.

The rapidity with which the Menominee, Gogebic, and Vermilion dis-

tricts have been developed is seen in the statistics of their shipments of

iron ore in 1890. In that year the Menominee district shipped 2,289,017

tons
J
the Gogebic district, 2,845,171 tons, and the Vermilion district,

880,264 tons. The Marquette district shipped in the same year 2,997,927

tons. The grand total for tlie year was 9,012,379 tons, or over 56 per
cent, of the total production of iron ore in the United States in that year.

The next most i3roductive iron-ore district in the United States is the

Cornwall district in Pennsylvania, and this district has also made ex-

traordinary strides in development during the past twenty years,

although the first ore was taken from its mines in the first half of the

last century. In 1872 the production of iron ore by the Cornwall mines
was 193,317 tons, but in 1889 the shipments from these mines, when the

maximum was attained, amounted to 769,020 tons. From the begin-

ning of their development in 1740 to the close of 1891 the Cornwall iron-

ore mines have produced 11,514,995 tons of iron ore, of which 7,600,221

tons were produced in the twenty years from 1872 to 1891.

Changes in the use of domestic iron ores.—The introduction of the Bes-

semer process into the United States called for the use of domestic iron

ores of different character from those which had previously been in

general use. Ores low in phosphorus were absolutely necessary for the

manufactiu-e of Bessemer jjig iron. It is just twenty-five years since

6442 MiN 4
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Bessemer steel rails Avere first made in our country in commercial quan-

tities, and for many years afterwards the search for ores of suitable

quality for the production of Bessemer pig iron was industriously pros-

ecuted, and many failures occurred in using domestic pig iron that was

unsuited for conversion into steel. Large quantities of Bessemer pig

iron were for many years imported because of the difficulty in obtaining

domestic pig iron of equally good quality or because it was made at

such remote distances from points of. consumxDtion that it could not

compete in price with its foreign rival. More thorough knowledge of

the character ot the Lake Superior iron-ore deposits, cheaper rates of

transportation for the ores of that region, the more general use of Con-

nellsville coke, and lastly the ease with which foreign Bessemer ores

could be imported were influences which between 1870 and 1880 grad-

ually rendered our Bessemer- steel manufacturers independent offoreign

Bessemer pig-iron makers, and since 1880 we have imported very little

pig iron of this quality. We do, however, as we have always done, im-

port a part of our supply of spiegeleisen and ferro-manganese, although

if compelled to rely upon our own manganese resources we could cer-

tainly make all the spiegeleisen and ferro-manganese that we need.

By the development of our Bessemer industry and also of our open-

hearth industry, we have not only created a demand for iron ores which

had not previously been much sought after, but we have also, by the

substitution of steel for iron, as well as by the growing economic ne-

cessity of using the i)urest ores for all purposes, displaced ores of infe-

rior quality and richness which were once in general use. Tliis has

been the case most conspicuously in the great ironmaking and steel-

making State of Pennsylvania, which at one time within the memory
of the present generation relied almost entirely on its own sources of

iron-ore sui^ply, but now largelj^ neglects its own ores andimj)orts from

sister States and from foreign countries fully three fourths of all the

ores that it consumes. In the census year 1870 it produced 978,113

tons of iron ore, or over 32 per cent, of the total production of the

country in that yearj in the census year 1880 it produced 1,951,495

tons, or over 27 per cent, of the total production j in 1889 it produced

1,560,234 tons, or less than 11 per cent, of the total J)roduction. Be
ginning with 1889 the Southern State of Alabama has annually pro-

duced more iron ore than Pennsylvania, although Pennsylvania has

since annually produced more than five times as much pig iron as

Alabama.

Twenty years ago Lake Ghamplain iron ores were very popular for

fettling in puddling furnaces as far west as Pittsburg, but their use for

this purpose is now chiefly confined to eastern rolling mills. It was in

1872 that Lake Ghamplain ores were first used for fettling at Pittsburg.

From June to December of that year 20,580 tons of these ores were

received in that city. Lake Su]ierior and Missouri ores soon super-

seded Lake Ghamplain ores at Pittsburg for the purpose mentioned.

Twenty years ago it was also supposed that the iron made in the forges
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of the Lake Oliamplaiu district would be largely used in the production

of crucible steel, and many tons were annually used for this purpose at

Pittsburg and elsewhere, but the presence of phosphorus beyond the

prescribed limits in some of the Champlain ores and the high cost of

producing Champlain iron in charcoal forges, have combined to reduce

the demand by crucible-steel manufacturers for the iron of this district-

Some of the recently developed Champlain ores, are, however, very

low in phosphorus.

The iron ores of Missouri received at one time a great deal of atten.

tion from our iron and steel manufacturers, but in late years they have

been overshadowed by the richer and more easily mined ores of other

localities, and their production has declined. Some of the iron-ore

mines of the State have also been practically exhausted. The best

known mines are located at Iron Mountain and Pilot Knob. The
former have been operated since 1845 and the latter since 1847. Iron

Mountain alone has produced over 3,000,000 tons of ore, and Pilot Knob
has produced over 1,000,000 tons. In 1872 there were mined and

shipped from Iron Mountain alone 269,480 tons. A large part of the

production of Iron Mountain and Pilot Knob has been taken to points

on the Ohio river, but in recent years shipments have been mainly to

nearer localities and havebeen inconsiderable in quantity. The receipts

of Missouri iron ore at Saint Louis in 1873, chiefly for shipment to other

localities, amounted to 349,357 tons. Of the total receipts in that year

113,327 tons were shipped by river and 63,717 tons by rail. In those

days Pittsburg was the principal i)urchaser of Missouri ores, her fur.

naces and rolling mills taking 35,440 tons in 1871, 68,420 in 1872, and

113,069 tons in 1873. The production of iron ore by all the mines of

Missouri in the census year 1870 amounted to 159,680 tons; in the cen-

sus year 1880, to 344,819 tons; and, in the calendar year 1889, to 265,718

tons. The production has since declined.

SJiipments of Southern iron ores to Northern marlcets.—In late years

shipments of Southern pig iron to Northern and Western markets have

constituted a leading feature of the home iron trade, but twenty years

ago these shipments were almost unknown, and Southern men were

looking to the ll^orth for a market for their iron ores. This was in

1872, 1873, and 1874, in which years considerable quantities of iron ore

from Tennessee, Alabama, and Georgia were shipped to furnaces in

Indiana and on the Ohio river. The trade began in 1872, reached its

culmination in 1873, and came to an end in 1874. In 1873 Mr. George

H. Hull, of Louisville, shipped northward about 25,000 tons of Alabama
brown hematite iron ore, mined on the Selma, Eome and Dalton rail-

road, and about the same number of tons of red fossiliferous iron ore,

mined near Birmingham. A considerable part of these ores was

shipped to Brazil, Knightsville, Terre Haute, and Harmony, in Indiana,

and to Mingo Junction and Steubenville, in Ohio. These ores when
delivered cost from $7.75 to $9.25 per tou, and two tons were required

to make one ton of pig iron.
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TWENTY YEARS OP PIG-IRON PRODUCTION.

The total production of pig iron in the Uuited States in 1872 was
2,548,713 long tons, and the total production in 1890, the year of largest

production, Avas 9,202,703 long tons, an increase in annual production

jn nineteen years of 6,653,990 tons. In 1891, owing to a world-wide

financial reaction originating in England at the close of 1890, the i)ro-

duction fell to 8,279,870 tons. The production of pig iron in Great
Britain and in the United States from 1872 to 1891 is compared in the

following table

:

Production ofj)ig iron in Great Britain and in the United States during twenty years.

Tears.
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increased her production from 1.401,497 tons in 1872 to a maximum of

4,945,169 tons in 1890.

The pig-iron industry of the six Western States of Ohio, Indiana,

Illinois, Michigan, Wisconsin, and Missouri has had an unequal devel-

opment since 1872. The production of Ohio increased from 399,743

tons in that year to a maximum of 1,389,170 tons in 1890 ; that of Illi-

nois increased from 78,627 tons in 1872 to a maximum of 785,239 tons

in 1890, or almost exactly tenfold ; that of Michigan increased from

100,222 tons in 1872 to a maximum of 258,461 tons in 1890 j and that of

Wisconsin increased from 65,036 tons in 1872 to a maximum of 246,237

tons in 1890. Upon the other hand, Indiana, which had a promising

pig-iron industry in 1872, having built eight furnaces since 1867 to use

its block coal, now makes far less pig iron than it did then, its produc-

tion having steadily fallen from 39,221 tons in 1872 to 8,657 tons in 1891.

The pig-iron industry of Missouri, also promising at one time, has made
no progress in the last twenty years, its production being 101,158 tons

in 1872 and reaching a maximum of 138,643 tons in 1887, since which
year it has declined to figures greatly below those of 1872. The aggre-

gate production of the six Western States mentioned was 784,007 tons

in 1872 and 2,796,055 tons in 1890, the year of greatest production.

The nine Southern States of Alabama, Tennessee, Virginia, West
Virginia, Kentucky, Georgia, Maryland, North Carolina, and Texas
have, as a whole, shown a much more rapid growth in the production

of pig iron in the last twenty years than any other section of the coun-

try. All the States mentioned, except Kentucky, have greatly in-

creased their production during this period. The production of Ken-
tucky, commencing with 67,396 tons in 1872, attained a maximum of

69,889 tons in 1873, and amounted to 50,225 tons in 1891. In the twenty
years referred to Tennessee has increased her j)roduction from 42,454

tons in 1872 to 326,747 tons in 1891 j Virginia from 21,445 tons in 1872

to 330,727 tons in 1891; and Maryland from 63,031 tons in 1872 to a

maximum of 165,559 tons in 1890. West Virginia Georgia, and Texas
have all made good progress since 1872 in building up their pig-iron

industry, while North Carolina has made but little progress. But of

all the Southern States which produce pig iron, Alabama has made the

greatest progress. No other State has ever made such i)rogress in

the manufacture of pig iron as has been made by this State since 1872.

In that year it produced only 12,512 tons of pig iron, all made with

charcoal, while in 1890 it produced 914,940 tons, nearly all of which
was made with coke. The aggregate production of the nine Southern
States mentioned was 232,271 tons in 1872 and 1,953,459 tons in 1890.

During the twenty years from 1872 to 1891 Vermont and Utah Ter-

ritory dropped out of the list of pig-iron producing States and Terri-

tories. Minnesota made its first pig iron in 1880, and California and
Washington Territory made their first pig iron in 1881. The first pig

iron made in Colorado by the Colorado Coal and Iron Oomi>any was
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made iu the same year. If we may except tlie extraordinary growth in

the pig-iron industry of Alabama, the habitat or home of the pig-iron

industry of the whole country has not greatly changed during the last

twenty years.

Production of pig iron hy fuels.—In 1872 the total production of pig

iron in this country was distributed among the different fuels used as

follows, in short tons : Anthracite and mixed anthracite and coke,

1,407,058 tons; bituminous coaland coke, 946,913 tons; charcoal, 500,587

tons. In 1890 the iigures were as follows: Anthracite and mixed

anthracite and coke, 2,448,781 tons ; bituminous coal and coke, 7,154,725

tons; charcoal, 703,522 tons. In 1872 but little coke was mixed with

anthracite, the production of pig iron with mixed anthracite and coke

being only 37,246 tons, but in 1890 only 279,184 tons were produced

^Yith. anthracite alone. During the twenty years under consideration,

therefore, bituminous coal, almost entirely in the form of coke, has be-

come the leading fuel used in this country in the manufacture of pig

iron. In the total production of 10,307,028 short tons of pig iron in 1890

only 982,706 tons were made without the use of bituminous fuel, or less

than one-tenth of the whole. Michigan now annually produces more

than one-third of our charcoal pig iron, Wisconsin, Alabama, and Ten-

nessee being the next most productive States. All the pig iron made
in New England has for many years been made with charcoal alone.

Production of pig iron in the United States, hy sections, from 1872 to 189J,

States. 1872. 1873. 1876.

New England..
New York]
New Jersey
Pennsylvania..

Total

Ohio
Indiana
Illinois
Michigan
Wisconsin
Missouri

Total

Alabama
Tennessee
Virginia
West Virginia.
Kentucky
Georgia
Maryland
Texas
North Carolina

Total

Short tons.

41, 770
291, 155
103, 858

1, 401, 497

Short tons.

51, 993
296, 818
102, 341

1, 389, 573

Short tons.

47, 620

326, 721
90,150

1, 213, 133

Short tons.

36, 581
266, 431
64, 069

960, 884

Short tons.

18, 752
181, 620
25, 349

1, 009, 613

Short to7)g.

19, 517
230, 442
52, 909

1,153,356

1, 838, 280 1,840,725 1, 677, 624 1, 327, 965 1, 235, 334 1, 456, 224

399, 743
39, 221
78, 627

100, 222
65, 036

101, 158

406, 029
32, 486
55, 796

123, 506
74, 148
85, 552

425, 001

13, 732
37, 946

136, 662
.50,792
75, 817

415, 893
22, 081

49, 762
114, 805
62, 139
59, 717

403, 277
14, 547
54, 168
95, 177
51,261
68, 223

400, 398
15,460
61, 358
82, 216
22, 205
73, 565

784. 007 777, 517 739, 950 724, 397 686, 653 655, 202

12,512
42, 454
21,445
20, 796
67, 396
2,945

63, 031
619

1,073

22, 283
43. 134

26, 475
23, 056
69. 889
7,501

05, 986
280

1,432

32, 863
48, 770
29, 451
30, 134
61, 227
9,786

54, 556
1,012
1,340

25, 108
28, 311
29, 985

25, 277

48, 339
16, 508

38, 741

800

24, 732
24, 585
13, 046
41, 165

34, 686
10,518
19,876

426
400

41,241
25, 940
12, 434
34,905
47, 607
13, 223
26, 959

525
325

232, 271 250, 036 269, 139 213, 0C9 169, 43-: 203, 159
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Production of 2>W ii'on in the United States, hy sections, from 187fi to 1891—Coiitiiincd.

States.

Short tons
19, 081

247, 698

70, 958
Pennsylvania 1, 342, 633

New England ,

New York
New Jersey

.

1878.

Total 11,680,370

Ohio
Indiana . .

.

lllinoi.s

Michigan .

"Wisconsin
Missouri .

.

Total.

Alabama
Tennessee
Virginia
"West Virginia .

Kentucky
Georgia
Maryland
Texas
North Carolina.

Total 227,996

420, 991

78, 455
70, 853

49, 887
47, 499

667, 685

41,482
28, 347
16, 928

50, 667

50, 182
16, 363

24, 027

Short tons
24, 028

239, 056
96, 908

1, 607, 763

1, 967, 755

447, 751

11, 303

78, 143
101, 539
89, 522

84, 637

812, 895

49, 841

41, 475
18, 873

70, 801
48, 725
20, 373

37, 237
400

1880.

Short tons
46, 978

395, 361

170, 049

2, 083, 121

2, 695, 509

674, 207
12, 500

150, 556

154, 424
96, 842

105, 555

1881.

Short tons
53, 997

359, 519
171, 672

2, 190, 780

2, 775, 974

710, 546
7,300

251, 781
187, 043
102, 029
109, 799

1, 194, 084

77, 190
70, 873
29, 934
70, 338
57, 708
27, 321
61, 437
2,500

1, 368, 498

98, 081
87, 406
83,711
06, 409
45, 973
37, 404
48, 756
3,000

800

1882.

Short tons
39, 987

416, 156
176, 805

2, 449, 256

3, 082, 204

698, 900

10, 000
360, 407
210, 195

85, 859
113, 644

1. 479, 005

112, 765

137, 602

87, 731
73, 220
66, 522
42, 440
54, 524
1. 321
] , 150

1883.

Short tons
35, 136

331, 964

138, 773
2, 638, 891

Short tons
19, 076

239, 486
82, 935

2, 385, 402

3,144,764 2,726,899

679, 643
9,950

237, 657
173, 185
51, 893

103, 296

1, 255. 624

172, 465
133, 963
152, 907
88, 398
54, 629
45, 364

49, 153
2,381

287,725 397,301 471,540 577,275 099,260 657,599

567, 113
2,568

327, 568
172, 834
52, 815
60, 043

1, 182, 941

189, 664

134, 597
157, 483
55, 231

45, 052
42, 655
27, 342
5,140
435

1885. 1886. 1887. 1891.

New England .

.

New York
New Jersey
Pennsylvania .

.

Total

Ohio
Indiana
Illinois

Michigan
"Wisconsin
Missouri ,

Total

Alabama
Tennessee
Virginia
West Virginia
Kentucky
Georgia
Maryland
Texas
North Carolina

Total

Short tons,

18,809
160, 157

73, 667

2, 445, 496

Short tons
32, 574

233, 618

157, 886

3, 293, 289

Short tons Short tons
37, 252

296, 572
172, 554

3,684,618

2, 698, 129 3, 717, 367 4, 190, 996

553, 963
6,634

327, 977
143, 121

24, 632
51, 408

908, 094
16, 660

501, 795
190, 734
65, 933
74, 523

975, 539

13, 211
565, 453
213; 543

133, 508
138, 643

1, 107, 735 1, 757, 7-39

227, 438
161, 199
163, 782
69, 007
37, 553
32, 924
17, 299

1,843
1,790

283, 859
199, 166
156,250
98, 618
54, 844
46, 490

30, 502
3,250
2,200

292, 762
250, 344
175, 715
82, 311
41, 907

40, 947

37, 427
4,383
3,640

712, 835 875, 179 929, 436

40, 466
257, 180

101, 882

3, 589, 186

Short tons
37, 094

297, 247
125, 693

4, 181, 242

Short tonSiShort tons'

29. 283
369,' 381
177, 788

4, 946, 109

34, 497
352, 925
103, 589

4, 426, 673

3, 988, 714 4, 641, 276 5, 521, 621 4, 917, 684

1,103,818
15, 260

579, 307
213, 251
116, 037

91, 783

1, 215, 572
9,839

601, 035
214, 356
158, 634
86, 190

, 389, 170

16, 398

785, 239
258, 461
246, 237
100, 550

2, 119, 456 2, 285, 626 2, 796, 055

449, 492
267, 931
197, 396
95, 259
56, 790
39, 397

17, 606
6,587
2,400

791,

294,

251,

117,

42,

27,

33,

4,

2,

914, 940
299, 741
327, 912
144, 970
53, 604
32, 687

165, 559
10, 865
3,181

1, 132, 858 1,566,702 jl, 953, 459

1, 159, 215
8,657

749, 506
238, 722
220, 819
32, 736

2, 409, 655

891, 154
326, 747
330, 727
96, 637
50, 225
55, 841

138, 206
20, 902
3,603

1, 914, 042

Production of Bessemer pig iron.—Statistics of the production of

Bessemer pig" iron in the United States prior to 1887 have not been

preserved. In that year the production -was 3,220,517 short tons,

the total production of pig iron being- 7,187,206 tons. In 1890 the pro-

duction of Bessemer xng iron was 4,583,424 tons, the total production

of pig iron for the year being 10,307,028 net tons. These ligures

show how greatly our pig-iron industry has been benefited by the

building up of our Bessemer steel industry.
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Production of sjnegeleisen.—The following table gives in short tons
the production of spiegeleisen and ferro-manganese in the United States

in the twenty years from 1872 to 1891. This production is included in

that of pig iron already given.

Production of spiegeleisen and ferro-manganese since 1873.

Teais.
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TWENTY YEARS OF PROGRESS IN THE MANUFACTURE OP STEEL.

Total production of steel in the United States.—The following table

gives the production of all kinds of steel in the United States from

1860 to 1891, in long tons. The figures for 1860 are for the census

year, but for all the other years they are for calendar years. They em-

brace Bessemer, open-bearth, and crucible steel j also blister and other

kinds of steel

:

Production of steel in the United States since 1860.

Years.
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Production of each lincl of steel in the United States.—Tlie followiug

table gives in short tons of 2,000 pounds the production of each kind

of steel in the United States in the twenty years from 1872 to 1891 :

Froduction of each kind of steel in the United States since 187:2.

Years

1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

Bessemer
steel.

Open-
hearth
steel.

Crucible
steel.

Short tons.

120, 108
170, 652

191, 933

375, 517
525, 996
560, 587
732, 226
928, 972

1, 203, 173
1. 539, 157
1, 696, 450

1, 654, 627

1, 540. 595

1, 701, 762
2,541,493
3, 288, 357

2, 812, 500

3, 281, 829

4, 131, 535

3, 637, 107

Short tons.

3,000
3,500
7,000
9,050

21, 490
25, 031
36, 126
56, 290

112, 953
146, 946
160, 542
133. 679
131, 617
149, 381
245, 250
360, 717
352, 036
419, 488
574, 820
649, 323

Short tons.

29, 260
34, 786
36, 328
39, 401

39, 382

40, 430
42, 906

56, 780

72, 424

89, 762
85, 089
80, 455
59, 662
64, 511

80, 609
84, 421

78, 713
84, 969

79, 716
81, 297

other steel.! Total.

Short tons,

7,740
13, 714
6, 353

12, 607

10, 306

11, 924
8,556
5,464
8,465
3,047
3, 014
5.598
5,111
1,696
2,651
6,265
4,124
5,734
4,248
5,022

Short tons.

160, 108

222, 652

241, 614
436, 575
597, 174
637, 972
819, 814

1, 047. 506
1, 397, 015
1, 778, 912
1,945,095
1, 874, 359
1, 736, 985

1, 917, 350
2, 870, 003

3, 739, 760

3, 247, 373

3, 792, 020

4, 790, 319

4, 372, 749

The ijroduction of crucible steel in this country has been stationary

for many years, the greatly increased demand for steel for tools, agri-

cultural implements, carriage and other springs, etc., in the last decade

having been supplied by the cheaper products of the Bessemer and
open-hearth processes. Our annual production of miscellaneous steel

is .of trifling importance.

Production of steel hy the United, States and Great Britain.—The fol-

lowing table gives the production of Bessemer, open-hearth, crucible,

and all other kinds of steel by the United States and Great Britain

rom 1878 to 1891, in long tons

:

Production of steel in the United States and Great Britain since 1S78.

Tears.
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III late years the promiueiice of Great Britain as a steel-x)ro(liicer

lias been largely clue to tlie growth of her open-hearth steel industry.

In the production of Bessemer steel alone she was long ago surpassed

by the United States. The following- table shows in long tons the jDro-

duction of Bessemer- steel ingots and Bessemer-steel rails in the United

States and in Great Britain from 1877 to 1891.

Production of Bessemer-steel ingots and rails in the United States and Great Britain
since 1877.

Tears.

877.
878.
879.
880.
881.

882.
883.
884.

885.
886.
887-
888.
889.

890.
891.

United States.
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It will be noticed that in 1891 the production of open-hearth steel by
Great Britain very nearly equaled that of Bessemer steel, and that,

bad as the year was for Bessemer steel, the open-hearth industry nearly

held its own as compared with 1890. Apj)arently it will be many years

before the United States equals Great Britain in the production of open-

hearth steel. Great Britain's production of crucible and miscellaneous

steel has for many years been about 100,000 tons annually.

Summary.—In preceding x)ages we have shown the marvelous growth
of the pig-iron industry of the United States in the last twenty years,

but the above tables show that our steel industry has had a yet more
remarkable growth. It has also grown much more rapidly than that

of Great Britain. It seems almost incredible that as late as 1860 this

country should have produced only 11,838 tons of all kinds of steel

;

yet these are the ofiBcial Government statistics. Our magnificent steel

industry is virtually, therefore, the creation of the i)resent generation.

TWENTY YEARS OP ROLllXG MILL DEVELOPMENT.

Since the practical abandonment of the manufacture ofhammered bar

iron in this country, about 1844, and the beginning ofour manufacture

of iron rails in that year, the development of our rolling-mill industry

has kept steady pace with the growth of our pig-iron industry, and
latterly with the growth of our steel industry. Ourmanufacturers have
not only met all the country's wants for rolled iron and steel, but they

have met these wants promi)tly and with a skill that has been nowhere
surpassed.

Our earliest rolling-mill statistics are for the year 1856, in which we
produced a total of 557,850 short tons of roUed iron, including nail plate

and railroad bars. Of this total ~Sew England rolled 78,989 tons; the

old Middle States, 366,542 tons; the Southern States, 70,601 tons; and

the Western States, 41,718 tons. Of the whole quantity rolled 159,662

short tons were railroad bars. The quantity of cut nails produced was
1,824,749 kegs of 100 pounds, representing 91,237 short tons of nail plate.

The steel rolled in 1856 could not have exceeded a thousand tons.

From 1856 to 1872 the production of all kinds of rolled iron in this

country increased rapidly, owing chiefly to the increased demand for

iron rails. In 1872 the total production of rolled iron amounted to

1,847,922 short tons. In 1873 the total production was 1,837,430 tons.

The production of iron rails amounted to 905,930 short tons in 1872 and to

761,062 tons in 1873. In addition to the rolled iron produced in these

two years there were also rolled 94,070 tons of Bessemer steel rails in

1872 and 129,015 tons in 1873, making the total xiroduction of rolled iron

and steel, if we except a few thousand tons of other rolled steel which

are not a matter of exact record, 1,941,992 tons in 1872 and 1,966,445

tons in 1873. Nearly all the Bessemer steel thatwas produced iu these

two years was rolled into rails. The total production of steel other than

Bessemer was 40,000 net tons iu 1872 and 52,000 tons in 1873, not all of
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which was rolled. It is entirely safe to assume that the total quantity

of iron and steel in all forms that was rolled in this country in 1872 and

1873 did not exceed 2,000,000 net tons in either year.

Froduction of all rolled iron and steel hy States.—The following table

gives the production of all rolled iron and steel in each of the States

in 1873, with the exceptions already noted, in short tons. Full details

of the statistics for 1872 were not i)reserved.

Froduction of rolled iron and steel in 1S73, hy States.

States.

Maine.
New Hampshire
Vermont
Massachusetts .

.

Rhode Island . -

.

Connecticut
New York
New Jersey
Pennsylvania . .

,

Delaware
Maryland
Virginia
Georgia

Short tons.

6,

118,

11,

11,

154,

77,

835,

11.

58:

12,

10.

210
300
088
669
662
409
782
688
584
617
025
808
624

States.

Alabama
West Viiginia
Kentucky
Tennessee
Ohio
Indiana
Illinois
Michigan
Wisconsin
Missouri
California

Total

Short tons.

500
51, 796
37, 055

16, 561
272, 066
36, 006

143, 017
8,542

39, 495
22, 621

7,420

1, 966, 445

During the twenty years from 1872 to 1891 our rolling-mill industry

has more than trebled its production, the aggregate production of all our

rolling mills in 1890, the year of largest production, being 6,745,620 short

tons. No other country has in any year produced nearly so large a

quantity of rolled iron and steel. The following table gives in short tons

the production of rolled iron and steel in each of the States in 1890

and 1891:

Production of rolled iron and steel iw 1890 and 1891, hy States.

states.
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The following table gives in net tons the production of all rolled iron

and steel products inthe United States in 1888, 1889, and 1890, sepa-

rately classified

:

Froduction of all rolled iron mid steel products in 1888, 1889, and 1890.

Iron. Steel.

1890.

Iron. Steel. Iron. Steel

Bails
Cut nails
Plates and sheets
"Wire rods
Other rolled products

Ttotal

Short tons.

14,252
108, 505
469, 312
14, 571

1, 805, 014

Short tons.

1, 557, 892
216, 174
213, 694
298, 770
473, 247

Short tons.

10, 258
88, 904

471, 193

14, 460
2, 001, 570

Short tons.

1, 694, 610
201, 634
331, 283
393, 053
658, 394

Short tons.

15, 548
90, 307

505, 642
19, 798

2, 189. 082

Short tons.

2, 095, 996
:31, 7-40

401, 537
492, 153
743, 817

2, 411, 654 2, 759, 777 2, 586, 385 3, 278, 974 2, 820, 377 3, 925, 243

In these three years our production of rolled steel exceeded that of

iron in a constantly increasing j)roportion. Of the total production in

the last year mentioned in the table 42 per cent, was iron and 58 per

cent, was steel. But our production of rolled steel was also greater

than that of iron in the years immediately preceding 1888. This was
certainly the case in 1886 and 1887. Exact statistics of all forms of

rolled steel for these two years are wanting, but enough is kno^\ n to

justify the assertion that we rolled more steel in both these years than

iron. In 1885 the two products were very close together, and for the

first time, the difference being very slight either way.

TWENTY YEARS OF CHANGES IN THE MANUFACTURE OF IRON AND STEEL RAILS.

In the preceding tables of rolled iron and steel produced from 1872

to 1891 we have included our production of both iron and steel rails, as

has already been explained.

Production of iron rails.—The history of our iron-rail industry from

the earliest period for which statistics are available to 1891 is told in

short tons in the following table of yearly production

:

Production of iron rails since 1849.

Years.
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Since the begiuniug of 1883 tlie maiuifactiire of iron rails has been

almost entirely superseded by the manufacture of steel rails. Such

iron rails as have since been made liave been chiefly street rails and

light rails for mines, logging camps, and similar uses.

It will be seen from the table that the largest annual production of

iron rails was in 1872 and the smallest in 1891. At the beginning of

this period of twenty j^ears our iron-rail industry had attained the high-

est point of productiveness in its history, and at its close it was prac-

tically an extinct industry. In the same period our steel-rail industry

greAv from a stage that was experimental to be one of the world's indus-

trial wonders.

Production of steel rails.—We now turn to the statistics of our i:)ro-

duction of Bessemer steel rails from 1867 to 1891, exactly twenty-five

years, which we give in the following table in short tons

:

Production of Bessemer-steel rails since 1867.

Tears.

1867
1868
1869
1870
1871
1872
1873
1874
1875

Short tons.

2,550
7.225
91650

34, 000
38, 250

94, 070

129, 015
144, 944
290, 863

Tears.

1876
1877
1878
1879
1880
1881
1882
1883
1884

Short tons.

412, 461
432, 169
550, 398
683, 964
954, 460

1, 330, 302
1, 438, 155
1, 286, 554

1, il6, 621

Tears.
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with the probabihty that a few thousand tons additional were made in

each of these two years which were classified by the manufacturers in

their reports as having been made of standard sections for steam rail-

roads. The following table gives in short tons the ascertained jjroduc-

tiou of street rails from 1874 to 1891

:

Production of street rails since 1S74.

Years.
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isylvaniii Eailroad is now an 85-pound rail. Rails weighing 90 pounds
have also recently bee-n made for a New England railroad, and experi-

ments are now being made with a 100-ponnd rail for the Pennsylvania
Eailroad. The average weight per yard of all the rails produced by
the Illinois Steel Company during the last four years which weighed
50 pounds and upwards has been as follows: 1880 (from May 1), 63.75

pounds; 1890, 66.80 pounds; 1891, 60.95 pounds; 1892 (to October 1),

68.10 pounds.

It may be mentioned as a historical fact worthy of iDreservation that

the Pennsylvania Eailroad Company ordered in 1858 a large quantity

of iron rails Aveighing 83 pounds to the yard, to be laid down on the

mountain division of its main line. The experiment was not, however,

regarded as so signally successful from an economical standpoint as to

justify a continuance of the use of rails of this weight.

N'arro IV-gauge railroads.—Another change which has taken place in

the equipment of American railroads in the past twenty years is the

virtual abandonment of the narrow-gauge, for which so much was
claimed at the beginning of this i^eriod. There are now very few miles

of narrow-gauge railroad in the United States which are devoted to

general trafiic. At the close of 1874 there were 1,758 miles, of which
619 miles were built in tiiat year. In the same year 260 miles of narrow-

giiuge railroad were built in Canada. On May 1, 1878, there were 3,082

miles of narrow gauge railroad in 32 States and Territories of the United

States, and the whole number of narrow-gauge railroads was 133. In

the whole of 1878 there were built in the United States 990 miles of

narrow-gauge railroads, bringing the total mileage in this country up

to over 4,000 miles. Mining roads are not included in this total. After

1878 the i)opularity of narrow-gauge railroads in this country and in

Canada rapidly declined, and the tracks of nearly all these roads were

changed to the standard gauge. The Toronto and Mpissing Eailway

in Canada, which laid its first rail in 1869, was the first narrow-gauge

railroad in America. The first in the United States was the Denver
and Eio Grande Eailroad, which laid its first rail in 1871.

TWENTY YEARS OF PROGBESS IN THE MANUFACTURE OF NAILS.

Cut nails.—The production of iron and steel cut nails in the United

States, not including wire nails, which will be noticed hereafter, has

been as follows from 1856 to 1891, in kegs of 100 pounds

:

Production of iron and steel cut rails since 1856.

Tears.
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Down to 1883 all the cut nails manufactured in .this country in com-

mercial quantities were made of iron, but in that year cut nails were

made of Bessemer steel and others were made of combined iron and
steel. In 1884 the production of steel cut nails, including 500 kegs of

combined iron and steel nails, was 393,482 kegs, or 5 per cent, of the

total production. The maximum production of all cut nails down to

the present time was reached in 1886, with 8,160,973 kegs, and the

maximum production of steel cut nails alone was reached in 1888, with

4,323,484 kegs. In 1889 and 1890 over two-thirds of the total produc-

tion of cut nails were made of steel, and in 1891 about three-fourths of

the total production were made of the same material.

Wire nails.—The first wire nails manufactured in this country were

made at New York in 1851 or 1852 by William Hassall from iron or

brass wire. They were of small sizes, escutcheon and upholsterers-

nails being specialties. The wire nail as a, substitute for the cut nail

did not, however, come into notice in this country until a few years

ago, in 1883 or 1884. The American Wire Xail Company, whose Avorks

are now located at Anderson, Indiana, was the first company to give

the wire nail a start in American markets as a competitor of the cut

nail. The origin of this comjDany dates back as far as 1871, when a few

German residents of Covington, Kentucky, contributed to a fund for im-

porting three German wire-nail machines. In 1886 the x^roduction of

wire nails was estimated to have amounted to 600,000 kegs of 100

pounds, made by 27 wire-nail works; in 1887 the production was esti-

mated to have been 1,250,000 kegs, made by 47 AV(n^ks ; in 1888 it was

estimated to have been 1,500,000 kegs j" in 1889 it wasestimated to have

been 2,435,000 kegs. The actual production in 1890 was 3,135,911 kegs,

made by 47 works, nearly all the nails being made of steel. In 1891

the production was 4,114,385 kegs.

Total production.—The total production of cut and wire nails in the

United States during the last six years hias been as follows

:

Production of cut and wire nails since 1SS6.

Kegs of 100 pounds.
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augles, chjiiincls, beams, etc., for bridge-buildiug and shipbuilding, and

for warehouses, depots, public halls, and public buildings of all kinds,

and for general engineering v/ork. Eolled forms of iron and steel are

also used in the construction of private dwellings. Much cast iron is

also used for architectural and other structural purposes, but the quan-

tity so used is small compared with the quantity of iron and steel, but

chiefly steel, that is rolled for the same purposes.

Great i)rogress has been made during the last twenty years in the

substitution of iron and steel bridges for wooden bridges and in the

erection of iron and steel bridges where bridges of any kind had not

previously existed. Where stone arches or viaducts are not used it is

now the rule for our railroad companies to use either iron or steel

bridges. Many streams which are crossed by "country roads" are

now spanned by these bridges, and in cities and large towns which have

streams to be crossed, either within their borders or to connect one city

or town with another, wooden bridges are no longer thought of.

It is worthy of mention that some of the world's industrial wonders,

some of the greatest engineering achievements, are in the form of iron

and steel bridges. In this country our most notable bridge is the

Brooklyn suspension bridge, built of wire cables made of American

steel, which was planned by John A, Eoebliug and completed under

the direction of his son, W. A, Koebling. Since its completion over ten

,years ago, the still more celebrated steel cantilever railroad bridge over

fthe Firth of Forth, in Scotland, has been undertaken and completed

under the engineering direction of Sir John Fowler and Mr. Benjamin

Baker. The recently constructed steel cantilever bridge over the Mis-

sissippi at Memphis, the steel-arched Washington bridge over the

Harlem Eiver at One hundred and eighty-first street, ISTew York, the

new steel cantilever bridge over the Hudson River at Poughkeepsie,

and some other new steel bridges spanning the Mississippi, the Mis-

souri, and other rivers are monuments of American engineering skill

and of the skill of American steel maiiufacturers.

It must not be sui)posed, however, that this country had not made
creditable and eyen remarkable T)rogress in the building of iron and

steel bridges twenty years ago. We had built many iron and a few

steel bridges of large size and involving difficult engineering problems

before 1872, but still larger iron and steel bridges and more difficult

engineering feats were undertaken after that year, and there was also

manifested thereafter a constantly increasing faith in the wisdom of

building both iron and steel bridges. In the last few years the ten-

dency has been almost entirely to use steel in bridge construction,

w^hereas twenty years ago iron and not steel was the popular metal.

The bridge over the Mississippi at St. Louis, which was undertaken in

1868 and formallyopened to the public on July 4, 1874, is in many respects

the most notable bridge in this country to-day next to the Brooklyn

bridge. The arches between its piers are composed of four series of

steel tubes.
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We are not aware of the existence of any stntistical records which

will show the qnantity of iron and steel that annually enters into the

construction of American bridges. It is a constantly increasing quan-

tity. Our railroad system alone will always maintain an active demand
for iron and steel bridges.

TWENTY YEARS OF IKON A\D STEEL SHIPBUILDING.

The following table gives the number and gross tonnage of all iron

and steel vessels, except those for the l!*favy, which have been built in

the United States in the fiscal years from 1873 to 1892. Nearly all

were steam vessels. Since 1883 we have built many vessels of steel,

and the tendency now is to use steel in constantly increasing quantities

in the construction of both merchant and naval vessels. This table

has been comi)iled from the reports of the Bureau of Navigation of the

Treasury Department:

Nutiiber and total tonnage of iron and steel vessels constructed during fiscal years 1872 to

1892.

Tears

1872 . . .

.

1873 - - - -

1874 - . .

.

]875....
1876 . . .

.

1877 . . .

.

1878 . . .

.

No.
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uage wa8 5,000 tous each. The whole of oiir magiiiflceiit fleet of steel

vessels on the great lakes has been built within the last few years. With
scarcely an exception wooden vessels were used on these lakes twenty

years ago.

The new Wavy.—The work of building a new American Navy of Amer-

ican steel has been wholly undertaken during the last twenty years;

indeed, during the last twelve years. Our activity in this patriotic

work must be added to the above achievements in iron and steel ship-

building during the twenty years mentioned. A correspondent of a

New York journal gives the following details of the first steps that were

taken to establish the new Navy

:

It is a matter of official record iu Wasliiugton that the new Navy received its first

start in 1881, Avhen, under the direction of W. H. Hunt, the Secretary of the Navy,

the first Naval Advisory Board was appointed to rejiort upon the pressing needs of

appropriate vessels required to rejilace the old wooden vessels. In Noveinherj 1881,

the Board submitted a rei^ort, upon wliieh was based the construction of the first

lot of steel vessels. An act of Congress of August 5, 1882, authorized the construc-

tion of the steel cruisers Atlanta, Boston, ChiGaf/o, and Dolpliln, the A, B, C, and D of

the new Navy. The contracts to build them were awarded , in July, 1883, and the

first of the vessels, the Doljjhin, was finished in November, 1884. The Atlanta was
launched on October 9, 1884; the Boston on December 4, 1884, and the Chicago on

Decembers, 1885.

In his annual report, dated December- 3, 1891, the Secretary of the

Navy gives the cost of the new Navy as follows

:

The cost of building the new ships of the Navy, excluding tugs, from beginning to

final completion, covering operations from the fiscal year 1883-'84 to 1894-'95, ag-

gregates during the twelve years a total of $69,993,382, or considerably less than

$6,000,000 a year. The vessels included in this statement are 40 iu number, with an

aggregate tonnage of 155,820 tons.

The number of guns required to equip the main batteries of all the

vessels authorized down to December, 1891, was 347, all to be of Ameri-

can manufacture and some to be of very large caliber.

Our present extensive iron and steel shipbuilding industry has been

greatly aided by the. readiness with which our iron and steel manufac-

turers have responded to the requirements of our shipbuilders, and by
the cheapness witli which all forms of iron and steel have been supplied

to them. Even "in the production of armor plate our manufacturers

have within tlie last three years exceeded the best achievements of

European skill.

EFFORTS TO ESTABLISH THE Tl> PLATE INDIISTm.

The manufacture of tin plates in the United States, in which phrase

we include terneplates, was undertaken in 1873 at Wellsville, Ohio,

and at Leechburg, Pennsylvania. In 1875 it was also undertaken at

Demmler, near Pittsburg. Owing, however, to the low duty which

was imposed on foreign tin plates, domestic tin plates ceased in 1878 to

be made at the three places mentioned, and no farther attempts to es-

tablish the tin-plate industry in this country were made until about the
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time of tlie passage of the tariff act of Octol)er 1, 1890, in whicli the

previously existing duty ou tin plates was more than doubled. Since

that date many works for the manufacture of tin plates have been estab-

lished in the United States, while the building of mauy others has been

commenced.
Statistics ofproduction.—The United States Government has made

]n-ovision for the collection of the statistics of our production of tin

i:)lates, and the task of collecting these statistics has been confided to

Ool. Ira Ayer, a S])ecial agent of the Treasury Department. The sta-

tistics which he has already collected and published cover the first five

quarters which have elapsed since the new duty on tin plates went into

effect, namely, on July 1, 1891. In the following tiible is given the pro-

duction of tin plates and terne plates from July 1, 1891, to October 1,

1892:

rrodiicUon of tin and Icnie plates since July 1, 1S91.

Quarters.

July 1, 1891, to Sept. 30, 1801

Sept. 30, 1891, to Dec. 31, 1891

Ja.n 1,1892, to Mar. 31, 1892 .

Apr. 1, 1892, to June 3U, 1892

,J uly 1, 1892, to Sept. 30, 1892

Total

Tin plate.s.

Pounds.
152,489
215,911

1, 099, 656
3, 071, 534
3, 611, 367

8, 150, 957

Tenie plates.

Pounds.
674, 433

1, 193, 910
2, 109, 569
5, 129, 217
7, 341, 358

16, 448, 487

Total.

Pounds.
820, 922

1,409,821
3, 209, 225

8,200,751
10, 952, 725

24, 599, 444

(3olonel Ayer says that during the quarter ended September 30, 1892,

thirty-two firms produced 10,952,725 iiounds of tin and terne j^lates,

against 826,922 i^ounds produced by five firms during the same quarter

of 1891. The production of the fiscal year beginning with July 1, 1891,

and ending with June 30, 1892, was 13,640,719 pounds. Of the total

production for the quarter ending with September 30, 1892, 5,920,082

pounds, or more than 54 per cent., were made from American black

plates; 3,611,367 pounds, or about one-third of the whole, were bright

tin plates, of which 3,337,036 pounds, or more than 92 per cent., were of

the lighter class of plates named in the new tariff, weighing less than

63 pounds per 100 square feet; 7,341,358 pounds were terne plates, of

which more than 93 per cent, belonged to the lighter class named in the

law. Compared with the -first quarter after the new duty went into

effect, the number of firms engaged in the manufacture of tin and terne

plates in the quarter ending with September 30, 1892, was more than

six times as many; the quantity of tin and terne plates made was more

than thirteen times as large and the quantity of American black plates

used in tlie maiuifacture was about eight times as large.

It will be seen that our new tin-plate industry has made remarkable

progress since the new duty went into effect. Wliat its futiu'e will be

can be only a subject of conjecture at this time.
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A BUANX'II OF THE IRON INDUSTKY WHICH HAS DECLINED.

The production of blooms, billets, and bars direct from the ore in

]mmitive Catalan forges in various States and in the improved Catalan

forges in New York was an important if not a prominent branch of tlie

iron trade of this country at the begiriniug of the period of twenty

years under consideration. This branch of our iron industry has since

greatly declined. The use of the primitive Catalan forge has indeed

wholly ceased.

The earliest statistics which exist of the production of blooms and

bars in forges direct from the ore are- for the year 1856, in which year

32,0G9 net tons of these products were made in 204 forges, or bloomery

forges, as they were generally called. Of the whole number of these

active forges in the,year mentioned 5 were in Vermont, 42 in New York,

48 in New Jersey, 36 in North Carolina, 2 in South Carolina, 4 in

Georgia, 14 in Alabama, 50 in Tennessee, and 3 in Michigan. Nearly

all of these forges and others which have since been built have been

abandoned. In February, 1892, only 10 forges were left, 9 of which

were in New York and 1 was in New Jersey.

In the following table we give in net tons the production of blooms,

billets, and bars by the bloomery forges above mentioned from 1856 to

1891:

Production ofblooms, InJlets, and iarsfrom Moomery forges since 1S56.

Years.
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years mentioned. These prices are yearly averages of montUy quota-

tions for No. 1 anthracite foundry pig iron, best refined bar iron, and
iron rails, all per long ton, at Philadelphia; cut nails, per keg, whole-

sale, at Pliiladelphia; and steel rails, per long ton, at Pennsylvania

mills.

Prices of iron and steel products from 1872 to 1S91.

1872.
]87;! .

1874.
1875.
1876.
1877.
1878.
1879.
1880.
1881.
1882 .

188S.
1884.
1885.
1886.
1887.
1888.
1889.
1890.
1891.

Tears.

No. 1 an-
thracite
foundry

[pig iron.

42.75
30.25
25.50
22.25
18.88
17.63
21. 50
28.60
25.12
25.75
22.38
19.88
18.00
18. 71
20.92
18. 88
17.75
18.40
17.52

Best re-

flnefl bar
iron.

$97. 63
86.43
67.95
60.85
52.08
45.55
44.24
51. 85
60.38
58.05
61.41
50.30
44.05
40.32
43.12
49.37
44.99
43.40
45.92
42.56

Iron rails.

$85. 13
76.67
58.75
47.75
41 25
35.25
33 75
41.25
49.25
47.13
45.50

steel rails.

$112.00
120. 50
94. 25
68. 75
59.25
45.50

. 42. 25
48.25
67.50
61.13
48.50
37.75
30.75
28.50
34.50
37. 08
29.83
29.25
31.75
29.92

Cut naila,

per keg.

$5.46
4.90
3.99
3.42
2.98
2.57
2.31
2.69
3.68
3.09
3.47
3.06
2.39
2.33
2.27
2.30
2.03
2.00
2.00
1.86

Quotations for iron rails after 1882 are not given, as the manufacture

of standard sections of iron rails virtually came to an end at the close

of that year. Such iron rails as have since been manufactured have

been almost entirely of light sections.

THEUNITED STATES NOW THE FIRST OF ALL IRON AND STEEL MANUFACTURING COUNTRIES.

We can not b.etter close this review of the progress of our country in

the manufacture of iron and steel in the twenty years from 1872 to 1891

than by reproducing from the second edition of the History of the Manu-

facture of Iron in All Ages the following tables giving the production

of iron ore, coal, pig iron, and steel in all countries in 1890 or in imme-

diately preceding years. These tables were compiled late in 1891. Tons

of 2,240 pounds are used in giving the production of the United States,

Great Britain, Canada, and '^ other countries," and metric tons of 2,204

pounds are given for all the continental countries of Europe. It has

not seemed to be necessary to reduce aU tons in the table to a common
standard.
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World's production of iron ore, coal, pig iron, and siecl.

Countries.

United States
Great Britain
Germany and Luxem-
burg

France
Belgium
Austviaand Hungary
Eussia (including Si-

beria)
Sweden
Spain
Italy
Canada
Other countries a

Total
Percentage of
tbe United
States

Iron ore.

Years.

1890
1890

1890
1887
1889
1890

1888
1890
1888
]889
1890
1890

Tons.

16, 036, 043
13, 780, 767

11, 409, 025

2, 579, 465
202, 431

2, 200, 000

1, 433, 513
941, 241

4, 500, 000
173, 489
68, 313

2, 800, 000

55, 324, 887

28.9

Coal.

rears.

1889
1890

1890
1890
1890
1889

1889
1890
1888
1889
1890
1890

Tons.

141, 229, ,513

181, 614, 288

89, 051, 527
25, 836, 953
20, 343, 495
25, 326, 417

6, 228, 000
258, 000

1, 203, 119
390, 320

2, 783, 626
11, 200, 000

Pig iron.

Tears. Tons.

515, 465, 258

27.3

1890
1890

1890
1890
1890
1890

1889
1890
1888
1889
1890
1890

9, 202, 703
7, 904, 214

4, 637, 239
1, 970, 160

781, 958
925, 308

745, 872
456, 102
232, 000
13, 473
19, 439
80, 000

26, 968, 468

34.1

Steel.

Years.

1890
1890

1890
1890
1890
1890

1890
1888
1889
1889
1890

Tons.

4, 277, 071

3, 679, 043

2,161,821
704, 013
239, 266
440, 605

263, 719
169, 286
28, 645

157, 899
24, 887
5,000

12, 151, 255

35.2

a Including Cuba.

The percentage of iron ore produced by tlie United States is seen by
these tables to have been 28.0

:

steel, 35.2.

of coal, 27.3
J
of pig iron, 34.1; and of



GOLD AND SILVER.
The statistics of the production of gold and silver a,re compiled by

Hon. Edward O. Leech, Director of the Mint. They are accepted* as

authoritative in this report. The year 1889 is an exception to this.

The production for that year was determined by the Census Office.

The combined product of gold and silver in 1891 reached $108,591,565

in value. This is the greatest value ever produced in the United States

in ayear and brings the total product since 1792 almost to $3,000,000,000.

This point was passed in the second month of 1892. Both gold and

silver increased in product in 1891
;
gold slightly, from $32,845,000 in

1890 to $33,175,000 in 1891, and silver considerably, from $70,485,714

in 1890 to $75,416,565 in 1891, both coiniug values. In all, the sum of

the gold product in the United States from the earliest statistics ex-

ceed the coining value of the silver by nearly two to one. This is

shown in the following table of the total product in the United States

since 1792.

Product of gold and silver in the United States from 1798.

[The estimate for 1792-1873 is by Dr. R. W. Eaymond, United States Mining Commissioner, and since

by the Director of tue Mint.]

Tears. Total. Gold. Silver.

April 2, 1792-July 31, 1834 .

July 31, 1834-Dec. 21, 1844 .

1845
1846
1847
1848
1849
18.50

1851
1852
1853
1854
1855
1856
1857
1858
1859
1860 ,

1861
1862
1863
1864
1865
1866 ,

1867
1868 , ,

1869
1870
1871
1872
1873.....
1874
1875
1876

$14,000,000
7, 750, 000

1, 058, 327

1, 189, 357

939, 085
10, 050, 000
40, 050, 000
50, 0.50, 000
55, 050, 000
00, 050, 000
65, 050, 000

60, 050, 000

55, 050, 000
55, 050, 000

55, 050, 000

50, 50U, 000

50, 100, 000
46,150,000
45,000,000
43, 700, 000

48, 500, 000

57, 100, 000

64, 475, 000
C3, 500, 000
65, 225, 000
00, 000, 000
61, 500, 000
60, 000, 000

66, 500, 000
64, 750, 000
71, 750, 000
70, 800, 000
65,100,000
78, 700, 000

$14, 000, 000

7, 500, 000

1, 008, 327
1, 139, 357

889, 085
10, 000, 000
40, 000, 000
50, 000, 000

55, 000, 000

60, 000, 000
65, 000, 000
60, 000, 000
55, 000, 000
55, 000, 000
55, 000, 000
50, 000, 000
50, 000, 000
46, 000, 000

43, 000, 000
39, 200, (>00

40, 000, 000

46, 100, 000
53, 225, 000
53, .500, 000
51,725,000
48, 000, 000
49, 500, 000
50, 000, 000
43, 500, 000
36, 000, 000
36, 000, 000
33, 500, 000
33, 400, 000

39, 900, 000

(a)

$250. 000
50, 000
50, 000
50, 000
50, 000
50, 000
50, 000
50, 000
50, 000
50, OOO
50, 000
50, 000
50, 000
50, 000

500. 000
100, 000
150, 000

2, 000, 000
4, 500, 000

8, 500, 0110

11, 000, 000
11, 250, 000
10, 000, 000
13, .500, 000
12, 000, 000
12, 000, 000
16, 000. 000
23, 000, 000
28, 750, 000
35, 750, 000
37, 300, 000
31, 700, 000

38, 800, 000

74
a Insiguilicant.
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Product of (/old and silver in the United States from 1792—Continued.

75

Years.
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Approximate distribution in round numbers, by States and Territories, of the estimated total
jjroduct of precious metals in the United States daring the calendar years 1881 to 1891,
inclusive.

States and Territories.

Alaska
Arizona
California
Colorado
Dakota
Georgia
Idaho
Maine
Montana
Nevada
New Mexico
North Carolina

-

Oregon
South Carolina .

Tennessee
Utah
Virginia
"Washington
Wyoming

Total

1881.

Gold.

$15, 000
1, 060, 000

18, 200, 000
3, 300, 000

4, 000, 000
125, 000

1, 700, 000

2, 330, 000-

2, 250, 000
185,000
115, 000

1,100,000
35, 000
5,000

145, 000
10, 000

120, 000
5,000

34, 700, 000 43, 000, 000

Silver.

$7, 300, 000
750, 000

17, 160, 000
70, 000

1, 300, 000

5, 000

2, 630, 000

7, 060, 000
275, 000

50, 000

6, 400, 000

Total.

.

$15, 000

8, 360, 000

18, 950, 000

20, 460, 000
4, 070, 000

125, 000

3, OOO, 000

5, 000

4, 960, 000

9, 310, 000
460, 000
115, 000

1, 150, 000
35, 000
5,000

6, 545, 000

10, 000
120, 000
5,000

77, 700, 000

1882.

Gold.

$150, 000
1, 065, 000

16, 800, 000
3, 360, 000
3, 300, 000

250, 000

1, 500, 000

2, 550, 000

2, 000, 000
150,000
190, 000
830, 000
25, 000

190, 000

15, 000
120, 000
5.000

32, 500, 000

Silver.

$7, 500, 000
845, 000

16, 500, 000
175, 000

2, 000, 000

4, 870, 000
6, 750, 000

1, 800, 000
25, 000

35, 000

6, 800, 000

46, 800, 000

Total.

$150, 000
8, 565, 000

17, 645, 000
19, 860. 000

3, 475, 000
250, 000

3, 500, 000

6. 920, 000

8, 750, 000
1. 950, 000

215, 000
865, 000
25, 000

6, 990, 000
15, 000

120, 000
5,000

79, 300, OOO

Alaska
Arizona ....

( California

Colorado
Dakota
Georgia
Idaho
Montana
Nevada
New Mexico . .

.

North Carolina
Oregon
South Carolina

-

Utah
Virginia
Washington . .

.

Wyoming
Other

Total

$300, 000
950, 000

14, 120, 000

4, 100, 000

3, 200, 000

199, 000

1, 400, 000

1, 800, 000

2, 520, 000
280, 000
167, 000
660, 000

56, 500
140, 000
6,000

80, 000
4,000

17, 500

30, 000, 000

$5, 200, 000
1, 460, 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

500

46, 200, 000

$300, 000

6, 150, 000

15, 580, 000

21, 470, 000

3, 350, 000

200, 000

3, 500, 000

7, 800, 000

7, 950, 000

3, 125, 000
170, 000
680, 000
57, 000

5, 760, 000
6,000

80, 500
4,000

17, 500

76,200,000

1884.

$200, 000

930, 000
13, 600, 000

4, 250, 000

8, 300, 000
137, 000

1, 250, 000

2, 170, 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

5,666

48, 800, 000

$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
160, 500
680, 000
57, 500

6, 920, 000
2,000

86, 000
6,000

81,000

79, 600, 000

1885. 1886.

Alaska
Arizona
California -

.

Colorado
Dakota
Georgia
Idaho
Montana
Nevada ,

New Mexico
North Carolina
Oregon
South Carolina
Utah
Washington
Texas, Alabama, Ten
nessee, Vir^ i n i a
Vermont, Michigan
and Wyoming

Total

$300, 000
880, 000

12,700,000
4, 200, 000

3, 200, 000
136, 000

1, 800. 000

3, 300, 000

3, 100, 000
800, 000
152, 000
800, 000
43, 000

180, 000
120,000

90,000

31,801,000

$2, 000

3, 800, 000

3, 500, 000

15, 800, 000
100, 000

3, 500, ooe
10, 060, 000
6, 000, 000

3, 000, 000
3,000

10, 000

6, 750, 000

70, 000

5,000

51,600,000

$302, 000

4, 180, 000
15, 200, 000

20, 000, 000

3, 300, 000
130, 000

5, 300, 000
13, 360, 000

9, 100, 000

3, 800, 000
155,000
810, 000
43, 000

6, 930, 000
190, 000

95, 000

$446, 000
1,110,000

14, 725, 000
4, 450, 000
2, 700, 000

152, 500
1,800,000
4, 425, 000
3, 090, 000

400, 000
175, 000
990, 000
37, 500

216, 000
147, 000

5,000

83, 401, 000 34, 869, 000

$2, 000 .

3, 400, 000^
1,400,000

16, 000,000
425, 000

1, 000

3, 600, 000
12, 400, 000

5, 000, 000

2, 300, 000
3,000
5, 000

.'iOO

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, 000, 000
2, 700, 000

178, 000
995, 000
38,000

6, 716, 000
227, 000

210, 000

86, 190, 500
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Approximate distribution in round numbers, by Stales and Territories, of the estimated
total xyrodiict of precious metals in the United Slates, etc.—Coutinued.

States and Territories.

Alaska
Arizona
California
Colorado
Dakota
Georgia
Idaho
Michigan
Montana
N'evada
INew Mexico
North Carolina
Oregon
South Carolina
Utah
Washington
Texas...
Alabama, Tennessee,
Virginia, Vermont,
Michigan, and Wyo-
ming

Total

.

1887.

Gold.

$675, 000
830, 000

13, 400, 000

4, 000, 000
3, 400, 000

110, 000
1, 900, 000

35, 000
5, 230, 000
2, 500, 000

500, 000
225, 000
900, 000
50, 000

220, 000
150, 000

22, 000

33, 147, 000

Silver.

.$300

3, 800, 000
1,500,000-

15, 000, 000
40, 000

500
3, 000, 000

26, 000
15, 500, 000

4, COO, 000

2, 300, 000
5,000

• 10, DUO
500

7, 000, 000
100, 000
250, 000

1,000

53, 433, 300

Total.

$675, 300
4, 630, 000

14, 900, 000
19, 000, 000
2, 440, 000

110, 500

4, 900, 000
61, 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.

Gold.

$850, 000

871, 500
12, 750, 000

3, 758, 000

2, 600, 000
104, 000

2, 400, 000
42, 000

4. 200, 000
3, 525, 000

602, 000
136, 000
825, 000
39, 000

290, 000
145, 000

Silver.

30, 000

33, 167, 500

.$3, 000

3,000,000
1, 400, 000

19, 000, 000

100, OOO
500

3, 000, 000
84, 000

17, 000, 000

7, 000, 000
1, 200, 000

3,500
15, 000

200

7, 000, 000
100, 000
300, 000

Total.

$853, 000

3, 871, 500
14, 150, 000
22, 758, 000

2, 700, 000
104 500

5, 400, 000
126, 000

21, 200, 000
10, 525, 000

1, 802, 000

139, 500
840, 000
39, 200

7, 290, 000
245, 000
300, 000

500

59, 200, 700

30, 500

92, 374, 200

1889. 1890.

Alaska
Arizona
California
Colorado
Dakota
Georgia
Idaho
Michigan ,

Montana
Nevada
ITew Mexico
North Carolina
Oregon
South Carolina
Utah
Washington
Texas
Alabama, Tennessee,

Virginia, Vermont,
and Wyoming

$900, 000

900, 000
13, 000, 000

4, 000, 000

2, 900, 000

107, 000

2, 000, 000
10, 000

3, 500, 000
3, 000, 000

1, 000, 000
145, 000

1, 200, 000
45, 000

500, 000
175, 000

25, 000

Total. 32, 967, 000

$10, 343
1, 939, 393
1, 034, 343

20, 686, 868
64, 646

465
4, 395, 959

77, 575
19, 393, 939
6, 206, 060
1, 461, 010

3, 878
38, 787

232
9, 050, 505

103, 434
300, 000

1,293

64, 768, 730

$910, 343
2, 839, 393

14, 034, 343
24, 186, 868
2, 964, 646

107, 465
6, 395, 959

147, 575
22, 893, 939
9, 206, 060
2, 461, 010

148, 878
1, 238, 787

45, 232
9, 550, 505

278, 434
300, 000

26, 293

$762, 500
1, 000, 000

12, 500, 000
4, 150, 000
3, 200, 000

100, 000
1, 850, 000

90, 000
3, 390, 000
2, 800, 000

850, 000
118, 500

1,100,000
100, 000
680, 000
204, 000

40, 000

97, 735, 730 32, 845, 000

$9, 697
1, 292, 929
1, 163, 636

24, 307. 070
129, 292

517

4, 783, 838
71, 111

20, 363, 636
5, 753, 535
1, 680, 808

1,757
96, 969

517
10, 343, 434

90, 505
387, 878

2,585

70, 485, 714

$772, 197

£, 292, 929
13, 663, 636
28, 457, 070
3, 329, 292

100, 517
6, 633, 838

161, 111
23, 663, 636
8, 553, 535

2, 530, 808
126, 257

1, 196, 969
100, 517

11, 023, 434
294, 505
387, 878

42, 585

103, 330, 714

States and Territories.

Alaq]ka
Arizona
California
Colorado
South Dakota .

.

Georgia
Idaho . ,

Michigan
Montana
Nevada
New Mexico . .

.

North Carolina.
Oregon
South Carolina

-

Utah.
Washington
Texas ,

Alabama, Tennessee, Virginia, Vermont, and Wy-
oming ;

Total.

1891.

Gold.

$900, 000
975, 000

12, 600, 000
4, 600, 000
3, 550, 000

80, 000
1, 680, 000

75, 000
2, 890, 000
2, 050, 000

905, 000
95, 000

1, 640, 000
125, 000
650, 000
335, 000

25, 000

33, 175, 000

Silver.

$10, 343

1, 913, 535
969, 697

27, 358, 384
129, 293

517
5, 216, 970

94, 384
21, 139, 394
4, 551, 111

1, 713, 131
6,465

297, 374
646

11, 313, 131
213, 334
484, 848

4,008

Total.

75, 416, 565

$910, 343
2, 888, 535

13, 569, 697
31, 958, 384
3, 679, 293

80, 517
6, 896, 970

169, 384
24, 029, 394
6, 601, 111
2, 618, 131

101, 465
1, 937, 374

125, 646
11, 963, 131

548, 334
484, 848

29, 008

108, 591, 565
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Banlc of the States and Territories in llie production of gold and silver,

1886.

Rank.
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Eank of the States and Territories in theproduction of gold and silver-

Contiuuod.

1880,

Rank.
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During 1891 the only surprise in gold and silver mining was the

great development at Oreede, Colorado. With this exception no espe-

cially important mining districts were developed.

A matter of great significance to the mining industry of California

is the endeavor which is still continued to reestablish hydraulic mining.

This took the form of a convention, which petitioned Congress to

authorize the construction of restraining dams in the manner recom-

mended by the United States Engineer Corps, to place the construction

of these dams under the Engineer Corps of the United States Army,

and to promote hydraulic mining under the conditions that the debris

should be restrained in such dams. A bill to this effect has i)assed the

House of Kepresentatives.



COPPER.
By C. Kirchhoff.

The largest copper production in the history of the country and an

export movement of unexampled magnitude were the special features of

the year 1891. The extensions and betterments made by some of the

leading producers in the United States in 1890 bore fruit in 1891, the

increase in the output being solely due to that cause. Ko new mines
of any consequence entered the lists or materially swelled the totals,

and so far as present indications go, there are no prospects that any
sensational discoveries will disturb the copper trade. The latter must
therefore deal almost entirely with the existing mines, which are con-

trolled by a relatively small group of interests. The capacity of nearly

every individual mine, its limitations, and its advantages are so well

known that its iufluence upon the markets can be pretty accurately

gauged. It is a matter which is beginning to occasion some comment,
and is exercising a distinct influence upon the attitude of producers,

that every year, at the present enormous rate of production, is making
inroads upon the reserves of our copper mines. It is a grave question

whether the influence of the introduction of improved apx)liances and
methods upon the lowering of costs of production is not more than
counterbalanced by the increasing outlays created by the growing depth
of the mines, and the impoverishment of some of them in lower levels.

The expediency is questioned of exhausting our reserves largely for

the benefit of foreign consumers, when the gratification of reaching an
enormous output is purchased at the sacrifice of fairly remunerative

prices. From that point of view the rec6rd of the year 1891 should

prove a warning example. The increase in the production in the face

of a moderate consumption made necessary an enormous export move-
ment which could be attained only by accepting very low prices. The
latter put a heavy pressure on the weaker mines, and cut down the

returns of the stronger ones very materially.

The year opened with the lake companies holding nominally for 15

cents, having supplied the requirements of the leading consumers at

14J to 14f cents. As a matter of fact lake copper for the moderate cur-

rent requirements uncovered was available at the lower range noted,

while casting brands were purchasable at 12 to 12^ cents, January
dragged along with small sales, the purchasers accumulating supplies

until early in February export sales were effected covering about 8,000,-

000 pounds of lake copper at 13 cents and a considerable quantity of Mou-

6442 MIN 6 8X
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tana matte at about 10 sliillings per unit at Liverpool. The nominal rate

of 15 cents for the home market was maintained until early in March,

when it was lowered to 14 cents without leading to heavy purchases on

the part of consumers, who were complaining of a slack demand for

manufactured goods. March developed increasing weakness, the mar-

ket being fed from outside sources down to 13| cents for lake. Casting

copper, however, became stronger on the announcement of a sale of

10,000 tons of Anaconda matte for export, followed soon after by the

closing down of the mine and works on the ostensible ground of differ-

ences with the railroad over local rates of freight. In April the price

fluctuated between 13^ and 13| cents with only a modest volume of

business going. The end of May finally brought an open reduction in

the price of lake copper to 13 cents, followed early in June by some-

what livelier buying at that rate. The lake companies endeavored to

imi)rove their position by selling about 20,000,000 pounds for export at

12J cents, but could not hold the market, which fell off to 12| cents, and

during July gradually fell off to 12J cents, a tendency which continued

in August until 12 cents was reached and passed. More active buying

and a reduction in the supply, caused largely by the stoppage of the An-

aconda, turned the market in the opposite direction, September opening

with lake at 12| to 12-| cents, while casting brands were held at 11^ to llf

cents. A firmer tone developed in the course of the month, sales being

madefor delivery during the balance of the year at 12J cents. October

brought a disquieting report relating to.the resumption of work at the

Anaconda, which eventually proved correct. It led to a decline on both

sides of the Atlantic, lake copper selling towards the end of the month

from first hands down to 11^ cents. The unsettled condition of the

market continued during E"ovember, theprice settling down to 11 cents.

Continued pressure to sell dragged the price down tolOf cents, until in

the middle of December a leading producer marketed a few millions of

pounds of lake for delivery during the next few months at 10^ cents,

followed toward the close of the year by sales at 10^ cents, at which

considerable quantities found takers.

DOMESTIC PRODUCTION.

The following table, showing the growth in the production of copper

in the United States, is compiled, as far as the years previous to 1882

are concerned, from the best data available. Since that year the sta-

tistics are those collected by this office, with the exception of the year

1889, when the figures were gathered by the Census Office. It should

be stated that the yield of copper from imported ores and of pyrites is

not here included.
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rrodnvlion of copper in the Ciiilcd Stales from. /Sl.'J to tSDl, incUisirc.

Years.

1845
1846
1847
1848
1849
1850
1851
1852
185^
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868

Total
produc-

tiioii.

Long
tons.

100
150
300
500
700
650
900

1,100
2,000
2,250
3,000
4,000
4,800
5,500
6,300
7, 200
7,500
9,000
8,500
8,000
8,500
8,900

10, 000

11, 600

Lake
Superior.

Long
tons.

12
20

213
461
672
572
779
792

1, 297

1,819
2, 593

3,660
4,255
4,088
3, 985

5,388
6,713
6,065
5,797
5,576
6,410
6, 138
7,824
9,346

Calumet
and

Hccla.

Long
tons.

603

2,276

Percent-
age of

Lake Su-
perior of

total

product.

12.0
17.3
71.0
92. 2
96.0
88.0
86.6
72.0
64. 9

80.8
86.4
91.7
88.6
74.3-

63.3
74.8
89.5
67.4
68.2
09. 7

75.4
09.0
78.2
80.6

Years.

1809
1870
1871,

]872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885-

1886
1887
1888
1883
1890
1891

Total
produc-
tion.

Long
tons.

12, 500

12, 600

13, 000
12,500
15, 500

17, 500

18, 000
19, 1)00

21, 000
21,.500

23, 000

27, 000

32, 000
40, 467

51, 574

04, 708
74, 052
70, 430
81,017

101, 054
101,239
115, 966

126, 839

Lake
Superior.

Long
tons.
11,886
10,992
1J,942
10, 901
13, 433
15,327
16, 089
17, 085
17, 422
17, 719
19, 129
22, 204
24, 303

25, 439
26, 653
.30, 961 .

32, 209
36, 124
33, 941
38, 604
39, 364
45, 273

50, 992
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Total copper prodnciion hi the United States, etc-—Continued.

Lake Superior
Arizoua
Montana
New Mexico
California
Utah
Colorado, including copper stuelt-

ers (a)

Wyoming
Nevada
Idaho
Missouri -

Maine and New Hampshire
Vermont
Southern States
Middle States
Lead-desilverizers, etc

Total domestic copper
From imported pyrites and ores..

Total (including copper from
imported pyrites)

Pounds.
76, 028, 697

17, 720, 462
78, 699, 677

283, 664

1, COO, 000
2, 500, 000

2, 012, 027

200, 000

2, 4B2, 804

181, 477, 331
3, 750, 000

Pounds.
86, 472, 0D4

31, 797, 300
97, 897, 968
1, 631, 271

1, 570, 021

2, 131, 047

1,621,100
232, 819

50, 000
50, 000

271,631

18, 201

2, 618, 074

226, 361, 46G

4, 909, 156

231, 270, 622

1889.

Pounds.
88, 175, 675
31, 586, 185
9S, 222, 444
3, 686, 137

151, 505
65, 467

1, 170, 053
100, 000
26, 420

156, 490

72, 000

18, 144

3, 345, 442

226, 775, 962
5, 190, 252

231, 966, 214

1890.

Pounds.
101, 410, 277
34, 796, 689

112, 980, 896
850, 034
23, 847

1,006,636

3, 585, 691

87, 243

378, 840

4, 643, 439

259, 763, 092
6, 017, 041

265, 780, 133

1891.

Pounds.
114, 222, 709
39, 873, 279

112, 063, 320
1, 233, 197
3, 397, 405
1, 562, 096

6, 336, 878

146, 825

298, 463

4, 989, 590

284,119,764
11, 690, 312

295, 810, 076

a Copper smelters in Colorado, purchasing argentiferous copper ores and mattes in the open market,
sources not known. The quantity of Montana matte which goes to one of these works has been de-
ducted.

The available supply of copper for the domestic markets may be

comiDuted as follows

:

Supply of copper, 1891.

Pounds.

Production of domestic copper 284, 119, 764

Imported ores and pyrites 11, 690, 312

Imports of pigs, bars, ingots, and old copper 3, 154, 557

Total 298,964,633

Exijorts

:

Ingots and bars ".. 69, 279, 024

Estimated fine copper contents of matte 50, 000, 000

Reexports copi^er in foreign ore 2, 082, 708

Reexports foreign pig, bars, and old copper 534, 949

Total , 121,896,681

Available supply 177,067,952

The home consumption would be arrived at by adding to this figure

that quantity of copper which would represent the reduction of stocks

during the year. Unfortunately the Calumet and Hecla and the

Quincy mining companies decline to furnish the data. Ileports of

stocks of copper from the ])roducers and the majority of smelters, with

tlie exception of the mining companies named, show a decline from

00,840,870 pounds on the 1st of January, 1891, to 54,888,536 poundvS on

the 1st of January, 1892, All the lake companies, with the <^xception

of the two named, report 10,161,528 j)ounds on the former, and 16,151,170

pounds on the latter date, while Montana producers reduced their stock

from 33,615,987 pounds to 17,827,866 pounds. An estimate places the

stock of the concerns missing at 18,000,000 to 20,000,000 pounds in ad-

dition to which there were being carried by foreign owners about
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7,000,000 pouuds, thus making the total stocks on January 1, 1892,

ai)out 80,000,000 to 82,000,000 pounds fine. The consumption of copper

in the United States was probably somewhere between 185,000,000 and

190,000,000 pounds fine.

The following is, in detail, the output of the Lake Superior mines, as

reported by the companies from 1881 to 1890

:

Production of Lake Superior copper mines, 1884 to 1890.

Miues.
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The following table exhibits the liighest and lowest prices of lake

copper, montlilyj from 1860 to 1891, both inclusive.

Highest and loivest prices of Lake Superior ingot copper, hy months, from 1860 to 1S91.

[Cents per pound.]

Tears.

1860
3861
181)2

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
1889
1890
1891

January.

24
20
28
35

414
5'Ji
42'

29-i
23*
26|-

22
22''-

28|
35

23i
19 im
16
25

19|

20f
184
15

Hi
111
12

17A
1^1
15

23i
19
27
31
39
46
38
27
21i
23|
214
22

274
32*

24|
21*
23'

19

17i
15*
21|
194
204-

18

14|
lOi
llf
114
1545
16*

14i
14f

February.

24
19|
28
37
42
46
38
27|
24
27
211
22^-

281
35
25
22|

m.
20*
174
154
244
19|
20

175
15
114
lis
114

16^E
16|-

144
145

23|
19
25
35

414
44
354
27*
224
26

20|
21^
284
34
24*
2l|
224
194
174
154
24
194
19^

17f
14|
10*

118
104
16
164
144
144

March.

a

23|

19J
25
37
42*
44*
35*
27*
24'

26i
20J
22
30*
35-

24J
213
224
19*
174
15|
24

19&
194m
15
114
11*
104

16/i

15J
144
144

23
194
23
31

414
34
294
24
234
24
19
21*
28|
34*
24"

21*
22'

19

16|

15i
22|
19

18|
174

14S
lOf
11-8-

10|
154j
15
14
134

April.

w

234

19J
23
31
44
35
30
244
244
24

19|
21|
44
344
25

21f
22-1

194
17
16
224
19
182
16
15
114
11*
10 i

16J'£

16
14*
13f

23
19

214
30

424
34
284
23*
234
234
194
214
304
33*
24|
214
22
194
16|
15|-

24
18|
17|-

15i
144
lOA
llf
10
16

154
144
134

May.

w

234

19J
21*
30*
44'

34
31
244
244
244
194
21|
42
334
25

234
224
194

16J
164
21

18J
184
16

14J
11*
114
10

16J
124
154
13a

224
194

20J
30
43
30
29
24
24

23J
19

2If
36
32
244

22J
21^

19
164
16
18

184
18
15«

4
9-J

10

94!

16f'o
12
14&
12a

June.

22*
19'

23

304
49
304
33
244
2-4

23J
20f
21*
34 §
31*
24

1

23
21

195

16S
104
184
184
184
15|
144
11*
104
104

16*t
124

16J
13

21|
18

20J
30
44
284
31
24
234
22 .

19
214
33
294
244
23
194
19

104
164
175
161
18
15
14
11
10
10
ie,«„

12

154
121

Teara.

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
1889
1890
1891

July.

21

1

18

244
32
55
304
334
26

244
224
204
224
34
29
244
23
20
194
164
164
185
16*
184
154
144
114
104

loji

lOi",

12
174
125

214
174
224
29
49
28
31
24
234

21i
208
21

1

33
26|
20

22|
19*
19"

16
10
184
16
184
15

10

104
16ig
12

164
]2i

August. September.

21*
19"

244
31
524
32
31
264
244
234

21t
23
35
274
21

23§
19*
19'

16
168
194
168
184
15
14

114
104
lOJ
17
12
174
128

214

17f
24
-29

50
304
30

25J
24

21J
204
228
324
27
19
23m
111
16
16
19

1&8
184
15

13J
11
10

102
16g
12
17
12

w

22
204
27
324
524
32a

314
274
24
23
214
232

354
27
214
23-5

21
18*
164
17

185
184
184
154
134
11*
114
11

177o
12

17

124

214
19
244
31

474
314
30a

264
23a

22

20J
225
33
254
21

234
ISa

•17J
16

164

18i
161
18
154
13

104§
104
log

16x%
11

17

124

October. November. December,

22
204
325
344
48
33
31
26|
24

22J
21|
235

34J
254
224
234
214
18
16

214
18?-

188
184
154
134
314
Hi
12,;',

17?
11

165
128

21*
20'

27
324
47
32*
30|

22J
23
22
21*

234
314
24
214
23
204
17a

154
18

18J
18
18
154
125m
114
10A
17.^0

11
laj
118

21*
224
325
384
49
454

30J
23
24
224
238
244
324
24

23J
234
204

17J
155
21£
185
19
184
15
13

114
12
i4,\;

17?
134
ICJ
114

204
204
30*
344
47
33

264
22|
224
22
21a

234
309-

21

224
23
20
178
15*
21'

18J
184
18
14|
12*
lol

Hi

204
27

314
38|
50
454
29"

23

244
22
228
27

324
25
234
238
20

17f
16
21*
194
208
18
15
124
114
124

n\h 172
174 '

17,^

114

16J
11

144
le
114

19a

22*

304
384
484
394
264
214

23i
21*
224
24*

30.i
23

234
238
198
17*

155
21

185
194
175

14S
11

11

A

lis

144X
17A
14

15

104
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The prices realized for copper in matte are well indicated in the fol-

lowing- table compiled from the annual reports of the Boston and Mon-
tana Company. The figures for the Tamarack are added for compari-

son, since they cover the same fiscal years and since the two mines

are under the same management.

Prices for Boston and Montana copper in matte compared loith lake ingot.

Piscal years ending June 30—
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Tamarack.—During its fiscal year eiidiug June 30, 1892, tLe product

of the Tamarack attained a total of 22,275,557 pounds of mineral,

wliicli at 75.44 per cent, gave 16,805,360 pounds of refined copper, from

wMcli lias been realized the sum of $1,906,798.40. Adding interest,

the receipts were $1,920,694.32, from which were paid out $851,311.46 for

running expenses at the mine and $263,117.78 for smelting, trausi)or-

tation, and all other costs of handling, leaving a mining profit of

$806,265.08, out of which dividends aggregating $800,000 were paid.

The 338,700 tons of rock stamped yielded an average of 49.62 pounds

of copper j)er ton, at a cost at the mine per pound of refined copper of

5.07 cents. The cost of smelting, freight, and all other expenses was

1.56 cents, and the cost for construction 1.01 cent per pound, making

the total 7.64 cents per pound laid down in Eastern markets, sold

against 9.11 cents, including 2.42 cents for construction, in the i)revions

fiscal year. The construction cost includes the sinking of two shafts,

about 1,000 feet each, in section 11, which will tap the lode at much
greater depth than any yet arrived at in the Lake Superior district.

Prospecting has been done in the Tamarack ground, at great depth on

the Osceola conglomerate. Besides crushing Tamarack rock, the

stamp mill treated 74,648 tons of Kearsarge stuff, the average cost

being 33 cents per ton.

Quincy.—The effect upon- the output of the Quincy mine through the

increased equipment provided is clearly shown in the following figures

covering the years 1889, 1890, and 1891

:

Operations of the Quincy copper mine, Lake Superior.

1889. 1890. 1891.

Eock mined ..._. tous..
Rock hoisted do
Rock stamped do
Product of stamp mineral pounds .

.

Product of masses do
Total refined copper do
Earnings

167, 077
123,998
117, 875

6, 641, 785
1, 178, 225

6, 405, 686
$182,601.14

187, 244
168, 017
165, 140

7, 262, 485

2, 740, 365

8, 064, 253
$596, 677. 60

276 336
269, 817
263, 678

8, 649, 585
4, 177, 490

10, 542, 519
$414, 970. 39

During 1891, the gross receipts were $1,357,474.80, from which must

be deducted therunning expenses at the mine, $494,859.95, the smelting,

transportation, and other expenses, $157,551.83, and a building and con-

struction account of $311,859.48,' a total of $964,271.26, leaving a

mining profit of $393,703.54. DuriiTg- the year 1891, the company took

possession of North Quincy property, on which the work of reconstruc-

tion was carried on during the greater part of the year.

Osceola.—The company increased its facilities during 1891 by the com-

pletion of a new stamp head. There were hoisted 272,781 tons in 1891,

against 214,467 tons in 1890, and there were stamped 234,325 tons of

rock, at a cost of 36 cents per ton, the yield being 7,120,070 pounds of

mineral, to which must be added 470,833 pounds of barrel copper, carry-
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ing the total to 7,590,903 pomids, affording, at 80.20 per cent., 0,543,358

pounds of refined copper. Tlie costs were as follows:

Cost of refined copper at tlie Osceola mine.

lliiiiiij^ post per ton ot stiinij) rock,.

Cost of refiued copper at iniiio

Cost of smelting, transportation, and handliii.

Cost for construction

Total cost per pound

.

$2.39

8.31
1.51
1.42

1891.

$2.13

7. 63
1.C4
0.84

The gross receipts were $819,751.38, while the costs were $661,804.92,

including $499,160.05 mine expenses, $107,477.50 for smelting and trans-

portation, and $55,226.77 for mine plant, the latter including $40,089.83

for No. 5 stamp head.

FranJclm.—Daring 1891 the grade of the rock hoisted by the Frauk-

lin underwent a reduction in yield, declining to 1.227 per cent, against

1.497 per cent, in 1890 and 1.104 per cent, in 1889. Two fires interfered

with the production, so that only 175,978 tons of material was hoisted,

a gainst 188,355 in 1890. Of this 40,400 tons, or 23 per cent., was rejected,

] 35,578 tons going to the stamp mill. The cost of rock hoisted was
$1.77 in 1891 against $1.90 in 1890 and $1.84 in 1889. The low price

of copper during the year caused the income to drop to $87,524.92

against $373,612.49 in 1890.

Centennial.—In July the Centennial, which adjoins the Calumet and
Hecla, started a Ball stamp, and during the balance of the year

crushed 28,531 tons of rock, which produced 777,635 pounds of mineral,

or 1.363 per cent., which yielded 531,983 pounds of ingot, or 93.2 per

cent.

Kearsarge.—The rock stamped by the Kearsarge Comj)any under-

went a further lowering in grade, declining to 1.06 per cent, in 1891

against 1.32 per cent, in 1890 and 1.71 per cent, in 1889. Still, owing to

the larger quantity hoisted (93,332 tons in 1891 against 74,368 tons in

1890) and stamped (81,424 tons in 1891 as compared with 60,219 tons in

1890), the product was increased from 1,598,525 pounds to 1,727,390

pounds of fine copper. The costs during recent years compare as follows :

Cost of fine copper at tlie Kearsarge mine.
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The total income duriug 1891 was $218,114.84, while the costs were

$199,094.31, leaving a mining profit of f19,020.53. The year closed

Avitli the stoi^es averaging with as mnch ground as the i^revious year',

Atlantic.—The Atlantic mine contrived to earn enough money to pay

for a construction account, in spite of a further lowering in the grade of

rock. The following table shows the details of costs for a series of years.

Cost of copper at the Jtlantic mine per ton of roch treated.

Items of cost.

Ivlining, selecting, breaking, and all sur-

face expenses, including taxes
Transportation to mill
Stamping and separating
Preight, smelting, marketing, and New
York expenses

Total working expenses
Total expenditures

Net profit

Yield ofcopper per cent

1885.

Cents.

78.62
4.80

30.36

25.45

139. 23
143. 60

22.05
0.743

Cents.

8.48
20.53

135. 14
138. 01

15.29
0.709

Cents.

87.23
3.80
27.31

141. 41
145. 22

30. 53
0.712

Cents.

83.73
3.47

26.89

1889.

135.51
142. 82

54.36
0.667

Cents,

87.87
3.88

27.78

139. 75
153. 27

6.23
0.663

1890.

Cents.

104. 14

3.46
27.78

20.37

155.75
166. 70

1891.

Cents.

95. 29
3.86

25.82

18.47

143.44
154. 51

27.71 .16
0. 650 0. 615

The gross receipts were $461,649.91, while the working expenses at

themine were $426^085.46, leaving a mining pro lit of $35,564.45, of which

$32,859.79 was paid for construction. The surplus at the end of the year

was $252,834.69.

Central.—During 1891, explorations on the Central lode below the

" slide " failed to discover pay ground, so that the outlays for develop-

ment area were a heavy charge. Nearly all the copper produced, came

from the portion of the vein above the slide. The gross income was

$159,621.94, while the working expenses were $195,415.61,, thus showing

a deficiency of $35,793.67, and reducing the surplus to $159,701.10.

Allouez.—The low price of copper and a further decline in the grade

of rock worked forced a suspension of work at the Allouez mine. The

yield of the ore fell to 12.92 pounds per ton against 14.51 pounds in

1890. Including assessments aggregating $77,553 the receipts were

$227,309.26, while the outlays were $226,593.96.

Wolverine.—The Wolverine Copper Mining Company took possession

of the old Wolverine mine in August, 1890, opening it after an idleness

of nearly six years. It Avas not till September, 1891, that mine and equip-

ment were again in a condition for regular productive work, which was

continued until early in April, 1892, when work was again suspended.

During that time 31,524 tons of rock were stamped out of 41,880 tons

hoisted. The yield was low, 15.86 pounds of copper per ton of stamp

rock, the cost being $1.93. The more extensive openings required for

l)roper development are being made.

THE BUTTE COPPER MINES.

The history of the copper trade of the world furnishes no parallel for

tlie wonderfully rapid rise to prominence as a district Avhich the past

decade has witnessed in Butte. With the exception of a few hundred
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tliousand pounds, the entire copper product reported for Montana
annually by tlie United states Geological Survey has come from the

relatively small. hill which dominates the town of Butte, to-day the

greatest mining camp in the world. How rapid that development has

been is best reflected by the following record of output, the table giving

the entire production of copi^er in the United States, that at Montana,

and the percentage of the latter and of the Lake district

:

Montana's projpm'tion of the copper product.

Years.
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ever, produce some bigh-gTade ores carrying 20 per cent, of copper and

upward.

The jirices paid for ores vary considerably. One works gives from

4^ cents to 5J cents per pound for the copper, 90 x^er cent, of the silver

contents, based on the New York market quotation, and deducts $12

per ton of crude ore for treatment. Other works do not bid more than

34 cents for the copper. For dry silver ores the prices are usually 85 to 95

per cent, of the silver value, 90 per cent, of the gold if above 12, with a

deduction of $16 for working charge per ton.

Anaconda.—From April to October the mines and plant of the Anacon-

da Company were closed down owing to a disagreement with the railroad

which hauls the ore from the mines at Butte to the dressing and smelt-

ing works at Anaconda. The mines have a record for months of about

2,750 tons of ore per day, and when in full operation can deliver close

upon 3,500 tons. The plant at Anaconda consists of two works, the

ui^per and the lower. The former has an equipment of six Ball stanq^s

.with the necessary equipment of washing machinery and a caj)acity of

about 1,250 tons of rock per day. Two smelting plants are a part of

the upper works, one with 40 Brueckner washing cylinders and 14

matting furnaces, and the other with 54 calciners and 14 matting fur-

naces. The lower works, built later, contain 8 Ball stamps with the

necessary washing machinery, and is rated at a capacity of 2,500 tons

of rock per day. It is coupled with a smelting plant possessing 9C

Brueckner cylinders and 28 matting furnaces. The converter plant of

the company embraces 12 converters for Bessemerizing matte, with a

capacity of about GO tons of blister copper per day, which is cast with

anodes in a plant of three reverberatories, to which is added a refining

furnace for electrolytic copper. The electrolytic plant consists of six

elements of 105 vats each, with 30 to 40 plates weighing 150 to 180

pounds each. It has a capacity of about 20 tons of electrolytic copper

per day. With only a part of the upper smelting plant in operation

the Anaconda is known to have produced over 12,000,000 pouuds of^

copper in one month, while with the entire equipment of mines and

works in operation it is rated at a capacity of 14,000,000 to 14,500,000

pounds per month.

The Boston and Montana.—One of the oldest concerns in Butte is the

Boston and Montana Consolidated Copper and Silver Mining Company,

of which A. S. Bigelow is president and Thomas Couch is manager.

The company is owned by practically the same men who have made the

Tamarack on Lake Superior the great property which it is, and have

long been identified with the Osceola. The Boston and Montana Com-

pany own a very large amount ofmining property at Butte, of which a

large part has yet remained unexplored. The principal ore extraction

is from the Pennsylvania .and Colusa claims, lying on the lower flank

of the hill, and the Mountain View, which lies above the Saint Law-

rence. The former belt has now a splendidly equipped shaft in the

lieouard.
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The report of the Boston and Montana Copper and Silver Mining

Company possesvses special interest because it is the only one which

is published and from which data concerning costs in the Butte district

can be gathered. The mining costs were as follows

:

Cost of mining at the Boston and Montana mine, Butte district, Montana.

Mines.

Moose —
Mountain and View .

.

Pennsylvania
East and West Colusa

Total

Mined.

Tons.
5,840

56, 600
50, 779
50, 309

163, 528

Expenses.

$42, 939. 01
223, 410. 71
187, 229. 93
272, 615. 38

726, 195. 03

Cost per
ton.

$7.35
3.95
3.69
5.42

4.44

There were delivered to the concentrators 125,295 tons of ore, the cost

of treatment of which was $105,032.93, thus showing an average cost

of.84 cents per ton. The quantity of material worked in the smelters

is not specifically given but the cost of smelting was $699,265.61. Con-

centrating and smelting together cost $804,298.54 on 151,489 tons of

ore or $5.31 per ton, thus making the total $9.75 per ton of ore exclusive

of transportation and other expenses which are put down at $158,-

073.45, making the total running expenses $1,688,567.02, This is

relatively high because the ore' was handled by teams from mine

to mill, and because the concentrating and smelting plants were old,

being superceded by the Great Falls works. On the other hand

no underground development work was done during the year. It

is understood that another large company is averaging less than $3

j)er ton for mining. The Boston and Montana Company produced 28,-

564,826 pounds of copper from 151,489 tons of ore, an average yield ol

9.13 per cent, of copper, which cost 5.91 cents per pound at the mine, ex-

clusive of construction account, or 6.23 cents, including the latter. The

cost per pound of freight, commissions, weighing, and Boston expense

was 1.78 cents making a total of 8.01 cents per pound for the copper in

the matte laid down in Kew York and sold. The receipts were 9.23

cents on 24,489,213 pounds of copper in matte and 10.62 cents per pound

for 4,075,615 pounds of ingot copper. The silver contents of the matte

were 286,820 ounces, of which 112,898 ounces was paid for at the rate of

83 cents. Deducting loss at least 250,000 ounces would be paid for after

the introduction of the electrolytic plant, thus more than doubling the

revenue from this source.

The total receipts were $2,786,537.15 and the expenditures,

$2,360,132.64, leaving a mining profit of $426,404.51, out of which divi-

dends aggregating $250,000 were paid, $91,100.43 was expended for

mine construction, $6,160 for mining property, $94,000 was spent for

redeeming bonds and $134,759.95 for interest on bonded debt and

premiums. There are bonds outstanding of $1,667,000. The Great

Falls plant thus far has cost $1,483,236.42, and $18,322.43 has been
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expended for construction of the electrolytic i)lant, with a fund in reserve

for its completion of 1231,677.57. The total dividends paid thus far are

$2,075,000. Counting in the interest account and the outlarys for the

redemption of bonds, the cost of copper in matte sold with the old equip-

ment is 8.03 cents per j)ound, not taking into account the revenue in the

sale of silver. This cost will undoubtedly be very considerably reduced

when the Great ^alls plant is in full and regular operation.

The lower works of the Boston and Montana Company were pur-

chased some years ago from W. A. Clark, and so far as it has been pos-

sible without too great an outlay they have been remodeled. The ore

is hauled by teams to the concentrator, which is rated at 200 or 220

tons capacity. The ore is crushed in a Blake crusher and two sets of

14 by 22-inch rolls and is elevated to two sets of two trommels. The
vsized stuff is jigged in 16 Hartz jigs, while the slimes are treated on a

round table. The ore is roasted in one 10-ton Brueckner cylinder and
three 96-foot O'Hara calciners of 25 tons capacity, fired with coal.

Two blast furnaces of 100 tons capacity are used chiefly for raw ore,

heap roasted ore, raw concentrates and calcines, making about 25 tons

of matte per day Three reverberatories of the usual type produced

about 15 tons of matte per day, making a total of about 40 tons daily,

carrying from 58 to 60 per cent, of copper and 25 to 70 ounces of silver,

special argentiferous mattes being also made at times.

The upper works of the same company, originally built for their pre-

decessors, the Montana Copper Company, have a 200-ton concentrating

plant. Formerly all lump ore was calcined in open heaps, but i)opular

indignation at the smoke nuisance led to the building of roasting stalls

which are connected with a 120-foot stack. These stalls, of which

there are 128, are 10 by 8J by 7 feet deep, with a capacity of 12 tons.

The smelting plant embraces 14 hand calciners varying in size, but

averaging 30 feet in length; two blast furnaces, one being held in re-

serve, and six reverberatory matting furnaces. The works produce 35

tons of 58 to 60 per cent, matte, and 12 to 15 tons of a matte somewhat
lower in grade.

Both plants are somewliat antiquated, and local circumstances,

notably the scarcity of water, hardly admit of their further expansion.

The company therefore decided to erect a new plant at Great Falls.

The Great Falls Works of the Boston and Montana Company pos-

sess special interest, because it is the latest plant built; embodies

many features which have i)roved valuable by experience in Butte;

has followed new lines in important particulars, and was located and

designed with special reference to the conversion of copper matte into

blister by the Bessemer process and electrolytic separation, with the

utilization of water power. The plant is located on the left bank of the

Missouri Eiver, below the town of Great Falls, in the immediate vicinity

of the dam, a canal conducting the water to the power house, a sub-

stantial two-story building constructed on the slow-combustion prin-
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ciijle so generally adopted in New England mills. The lower story con-

tains two penstoekB, with their wheels, which are capable of developing
about 2,600 horse power.

All of the wheels are of the horizontal Victor type, built by the Still

-

well and Bierce Manufacturing Company, of T3ayton, Ohio. On one
penstock is located a. pair of 44:-iuch turbines, which furnish power for

driving the machinery in the concentrator and in tlie smelter, the
present plant absorbing about one-half of the power thus available, the

remainder being reserved for driving the dynamos for the electrolytic

works.

The rope transmission alluded to is a particularly fine piece of work,

practically designed by Mr. H. A. Herrick, and built by E. P. Allis &
Co., of Milwaukee. With a very high speed the transmission works
very quietly, the mam sheaves being 9J feet in diameter, and the car-

rier sheaves 6 feet. Power is transmitted to the concentrator building,

a distance of about 1,000 feet, and to the smelter, a distance of 1,700

feet, being taken off at right angles at the latter.

On the second penstock are located one 40-inch wheel, a pair of 20-

inch and a pair of 22^-inch turbines. The first operates an E. P. Allis

48 by 48 inch duplex vertical blowing engine, with a 26-foot fly wheel
arranged for rope transmission. It is to furnish a blast of 17 pounds
pressure for the converters in the smelter. The 40-inch wheel can also

be used to drive a Wilson & Snyder 9 by 24 high-pressure duplex
pump, delivering 700 gallons a minute at 32 revolutions at a pressure

of 125 pounds, intensifiers, designed by Henry Aiken, of Pittsburg,

being located in the smelting works to handle the hydraulic gear of

furnaces and converters. The same 40-inch turbine is arranged to drive

two Eoots rotary*pumps, delivering 3,500 gallons a minute at 70 revo-

lutions for the use of the concentrator. The water works may also be
driven by the pair of 22^-inch wheels when the larger turbine is fully

employed furnishing power for the converter blowing engine.

The power plant also embraces two 20-inch wheels for a 650-light

Thomson-Houston incandescent, a 50-arc light Thomson-Houston dyna-
mo, and a 30-kilowatt 500-volt machine for the electric crane.

The ores are shipped from the mines of the company at Butte by the

Great Northern to Great Falls, where, of course, they must first be con-

centrated. The concentrator is a building jDlaced on the flank of the

bluff, its width being 136 feet and its length over all 262 feet. The ore

is first crushed in two 10 by 20 rock breakers, screened in two screens

and crushed in two sets of two 7 by 10 crushers, going finally to three

sets of 15 by 26 rolls for each division. The plant is laid out for three

divisions, of which two are now completed and the third is under con-

struction, into which a 15 by 30 inch Ball stamp has been put. Each
division has six hydraulic separators and 24 Oollum jigs, the middlings
being crushed in a pair of rolls, with a Huntingdon mill in reserve,

below which are sixteen Oollum finishing jigs and 12 double slime tables
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16 feet in diameter. The slimes are worked in twenty Frue vanners.

They are elevated by sand x)umps. The concentrates and slimes are

settled in settling tanks, of which there are twenty-four for each sec-

tion. The concentrates are drawn from them direct into bins placed

below them, which bins can be emptied directly into the railroad cars

placed on the track below them. The capacity of the present plant is

500 to 600 tons per day.

isTear the concentrating plant is a boiler house equipped with two

150 horse-power Heine boilers, fitted with automatic stokers. Leth-

bridge coal is being tested in them. These boilers furnish the steam

for heating the concentrator building and the Ball stamj).

The smelter building^is a fine iron structure built by the Berlin Bridge

Company, 455 feet wide and 230 feet long. It, too, is built on the flank

of the bluff, so that materials once delivered at the top are cheaply

moved from one part to the other of the plant. The whole width of

the building of 455 feet is occupied by 39 by 20 foot bins, commanded
by standard-gauge railroad track, for concentrates, smelting ore, and

coal. The whole range of the bins is commanded by a broad track,

upon which rests a low truck for the transfer to any point of the ore

and coal cars which take material from the bins. This transfer truck

is to be handled by an electric winch. On the terrace below the bins^

at one end of the mill, are the Brueckner roasting cylinders with their

batteries of gas producers, so far as put in. Further on is located the

crushing machinery for crushing the ore which does not need concen-

trating, but does require roasting. Elevators take it to the bins in

which it is stored. Farther on are the coal pockets, from whose chutes

the coal is delivered to the producer j)lant of the smelting furnaces.

Eeturniug to the Brueckner plant, the twenty-four cylinders, which are

22 teet long and take a 16-ton charge every thirty-six hours, are placed

parallel in groups of six. Each group is commanded by a hopper,

which may be moved above any one of the Brueckners in the group.

For calcining Sand Coulee nut coal is used- Bins under the calcining

furnaces and a transfer track facilitate the handling of the roasted ore

to the hoppers of the smelting furnaces. The latter are again placed

at a lower level. Tliey consist of eight tilting reverberatories, with 13

by 16 foot hearth, the design, by Henry Aiken, being similar in many
respects to the tilting open-hearth furnaces of the Pennsylvania Steel

Company at Steelton, Pennsylvania. In fact, tlie plant in many
respects shows the introduction into copper metallurgy of many fea-

tures of handling materials characteristic of the latest American steel

practice. Six of the furnaces were built by the Pennsylvania Steel

Company, while two were constructed by Pollock & Co., of Youngs-

town, Ohio. Tlie whole furnace is borne on three roller guides, bent

to the arc of a circle, the bottom of the furnace being carried on three

heavy riveted I-beams bent on tlie same circle. A hydraulic cylinder

and rack tilts the furnace. Two of them have been in operation for
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sometime, and the others are wholly or partly completed. They are

heated with fiiel gas aud are regenerators, the tiltiug being required

to pour off about three-fourths of the slag and for casting the matte.

They have a record of having treated 05 tons of calcined ore in twenty-

four hours per furnace. A good deal of trouble has been experienced

in the effort to use the local coal in the gas producers. It contains

fully 20 per cent, of ash and the facilities afforded in the design of the

plant seem to encourage wasteful use for the present. The coal was
shot direct from the bins into the hoppers of the Wellman gas pro-

ducers, and the ashes were carried off' automatically in launders. The
coal is not such that the bed of fuel can be caught by a false grate,

and the result was that when the attempt was made to get rid of

clinker and ash a good deal of coal was lost. The producers worked
irregularly, and they have been replaced by fourteen Taylor producers.

The plan of the designers contemplates the casting of the copper

matte into ladles handled by a 20-ton Morgan electric crane, the matte

to be cast direct without remelting into 2 Bessemer converters, which

occupy a position on the lowest level of the plant. Two more convert-

ers have been ordered. These converters are designed for a 5-ton

charge, and it is expected that they will make 18 heats per day on 55

per cent, copper matte. This part of the plant has not been in opera-

tion as yet. Steel-makers will recognize in it the general plan so suc-

cessfully introduced at the Sparrow's Point works of the Maryland
Steel Company. A set of two Aiken intensifiers occupies a position

near the converters. Plant is provided for the crushing and sampling

of matte and the grinding and screening of converter lining material.

I^he electrolytic plant is under construction. The current will be
furnished by three 180 kilowatt multipolar Thomson-Houston machines,

located in the power house. The electrolytic building, 110 by 174

feet, will contain 288 depositing vats, with a capacity of 1,000,000

pounds of electrolytic copper per month, to be refined in two fur-

naces. A works for the manufacture of sulphate will follow.

In view of the fact that metallurgical operations are being success-

fully prosecuted with gas from low-grade fuels elsewhere, there seems

every prospect that smelting and calcining will be done at Great Falls

with the verycheaiD local coals. Then, with power for driving ma-

chinery and for electrolytic work at the lowest figures, the Great Falls

I)lant must be able to work copper ore at very low figures. The cojjper

trade will watch the outcome with the closest interest.

The Parrotplant.—The Parrot Company controls and works claims on

the same vein as the Anaconda and does, a considerable business, be-

sides in treating custom ores. It is largely controlled by the Farrell

interest of Ansonia, and is operated as a close corporation. The ore

from the Parrot mine is sent down to the works below on a private line.

The concentrating plant, which was originally designed for 150 tons

capacity per day, but which actually works from 225 to 300 tons, is^

6442 MIN 7
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equipped witli rock breakers and seven sets of rolls. The cruslied ore

is screened in trommels, making four sizes from jV to f incli mesh, the

stuff being handled skillfully in 21 Hartz jigs. The slimes, after siz-

ing in hydraulic classifiers, are treated on 12 Frue & Embrey vanners.

The machinery is driven by a very fine tandem compound condensing

engine. Considering the high cost of fuel the use of high-class eco-

nomical engines is not as general in the camp as it should be.

Lump ore is roasted in 120 stalls, while the concentrates are calcined

in nine hand calciners 60 feet Iong and two Spence furnaces. The whole

calcining plant will, however, be remodeled at an early date. The smelt-

ing plant consists of 2 blast furnaces and 6 reverberatories capable of

handling 425 to 500 tons. In the matting furnaces siliceous ores, pur-

chased in the open market, are largely used. In the blast furnaces

experiments are now being made with Montana coke, which has 15 to

17 per cent, ash, but costs only $10 to $12 as compared with $16 for

ConnellsviUe coke.

The Parrot Company has been the pioneer in this country in the use

of the Bessemer converter for converting matte into blister copper.

The plant consists of two sets of 3 converters each, the older of which

will probably be remodeled. Each has its smelting cupola. Blast is

furnished by cross compound compressor delivering at 8 to 10 pounds.

The works produce, from ores from the Parrot mines and from pur-

chased ores and mattes, about 2,000,000 pounds of copper and 100,000

ounces of silver per month. The blister copper goes to the electrolytic

plant Qf the Bridgeport Copper Company, at Bridgeport, Connecticut,

controlled by the same interests.

The Colorado Mining and Smelting Company, one of the early plants

in the Butte District, has since its inception been under the manage-

ment of Henry Williams, and is practically a branch concern of the

famous Boston and Colorado Works, of Argo, near Denver, Colorado.

The company owns a number of mining claims and is working chiefly

the Gagnon property. It is, however, purchaser of both copper and

silver ores, and aims at the production of a high grade of matte carrying

large quantities of silver and gold. This matte is shipped to the Argo

plant.

The company has completed a very fine concentrating plant, to

which the ore is delivered by teams, being dropped into large bins hav-

ing a storage capacity of 600 tons. The ore is drawn from the bins to

rock crushers, from which the material is elevated to two sets of trom-

mels having four sets of screens each. The recrushing is done in three

sets of rolls, one of them used for middlings. The coarse ore is concen-

trated on eight sets of Hartz jigs, while the slimes are sized in hydraulic

classifiers, and then go to twelve vanners. The plant is driven by a 65

horse-power tandem compound condensing engine, while water is fur-

nished by centrifugal pumps driven by motors coupled direct, the gen-

erators being located at the mill. The calcining plant consists of eight
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hand calcining furnaces, the smaller ones of which take an 8-ton charge,

while the larger ones handle 10 tons. Three Brueckner cylinders are

also a part of the plant, handling 14 to 15 ton charges in forty-eight

honrs. The smelting is done in six reverberatory matting furnaces,

one of them, of exceptional size, not having been completed until lately.

In these furnaces the ore is smelted to a 45 per cent, first matte, each

furnace handling four charges of 7 to 8 tons j)er day. The slag is

skimmed and the matte is allowed to accumulate, being tapped every

second day. This first matte is crushed, roasted in calciners, and is

smelted again in one of the furnaces especially equipped for this pur-

pose. It is carried up to the grade of 70 per cent, copper, the slag pro-

duced in this furnace being tapped direct in a liquid condition into an
adjoining ore matting furnace. The works produce about 275 tons of

matte per month, this product carrying about 70 per cent, of copper,

375 to 400 ounces of silver, and 1 to 2 ounces of gold. For coarse ore

the works are equipped with sixty roasting stalls.

The Butte and Boston.—The Bigelow-Lewisohn interests comprise also

the Butte and Boston Mining Company, owning a number of actively

worked mines, but have suffered early in the year with a loss by fire of

their smelting plant, located, like the two Montana smelters, at Meagher-
ville, a suburb of Butte. The smelting plant is being rebuilt, and then
the company will be in position this fall to be producing from 1,500,000

to 2,000,000 pounds of copper per month.

Mr. W. A. Clark, a prominent banker and mining operator of Butte,
controls a plant which is largely used for handling custom ores.

Fine copper contained in ores, and regulus and Mack copper imported and entered for con-
sumption in the United States, 1867 to 1891, inclusive.

Years ending-

June 30, 1867 .

1868.
1869.
1870.
1871.
1872.
1873.
1874.
1875.
1876.
-1877

.

1878.
]879.
1880.
1881.
1882.
1883.
1884.
1885.

Deo. 31, 1886.
1887.

1889.
1890,
1891.

Fine copper contained
in ores.

Quantity.

Poundg.

3, 496, 994
24, 960, 604
1, 936, 875

411, 315
584, 878
702, 086
606, 266

1, 337, 104
538, 972
76, 637

87, 039
51, 959

1, 165, 283
1, 077. 217
1,473,109
1,115.386
2, 204, 070
3, 66.^, 739
4, 5: 0, 400
3, 886. 192
4, 850, 812
3, 772, 838
3, 448, 237
8, 931, 554

Value.

$936, 271
197, 203
448, 487
134, 736
42, 453
69, 017
80, 132
70, 633

161, 903
68, 922
9,756

11, 785
6,199

173, 712
124, 477
147, 416
113, 349
219,957
343, 793
341, 558
194, 785
381, 477
274, 649
241, 732
774, 057

Kegulus 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

60, 525
221, 838

2, 403, 919

Value.

Total
value.

$60
1,083

279,631
i

5, 397 I

2, 076 I

1, 613 I

260

337, 163
51, 633
30, 013

204
20, 807

98
1,366

324
4,244

15, 688
214, 877

$936, 271

la7, 203
148, 487
134, 736
42, 513
70, 100

359, 763
76, 030

163, 979
70, 535
10, 016
11, 785
6,199

510, 875
176, 110
177, 429
113, 349
220, 161
364, 600
341, 656
196, 151
381, 801
278, 893
257, 420
988, 934

a Not enumerated until 1871.
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Copper imported and entered for consuviption in the United States, 1867 to 1891, inclusive.

VTeara ending—
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The copper production of the world, 18S4 to 1S91, inc7Msi«e.—Continued.

Countries.
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Since 1888, tlierefore, the production of copper has not materially in-

creased. It is doubtful, in fact, whether the output has kept pace with

the large development in the consumption, due chiefly to the require-

ments for electrical purposes.

Messrs. James Lewis & Son, of Liverpool, estimate as follows the

imports of other than Chile copper into Liverpool, London, and Swan-

sea during the years 1883, 1884, 1885, 1886, 1887, 1888, 1889, 1890, and

1891, which represent the total imports, with the exception of pre-

cipitate, into Newcastle 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. 1883. 1884. 1885. 1886. 1887. 1888. 1889. 1890. 1891.

Chile
United States
Spain and Portugal
Spain (precipitate)

.

Spain (pyrites)

Australia
Cape of Good Hope
New Quebrada
Japan
Italy
Norway
Canada
Newfoundland
Mexico
Peru
River Platte
Other countries ....

Total tons fine

Long
tons.

•in, 504
9,410
2,788

11, 249

15, 017
9,694
5,670
3,960

1, 091
296
448

1,185
489
426
319
946

90, 492

Long
tons.

31, 298
17, 809
2,359

10, 009

14, 077
9,685
6,042
3,675
1,064
1,310

289
266
224
291
408
131
284

Long
tons.

28, 985
24,037
4,655
9,186

16, 333
8,951
5,405
4,074
3,010

835
27

723
374
229
233
325

Long
tons.

27, 191
13, 483
5,721

10, 038
13, 905
10, 096
7,073
3,055
3,572

8
891
243
68

179
1,049

Long
tons.

20, 008
16,534
5,178

13, 042

14, 940
6,047
8,271
2,261

200
1,055

94
359
61
13
167

1,074

Long
tons.

24, 479
25, 730
5,915

15, 568
15,448
6,746
8,829
3,574
4,469
1,058
545
156
465
158
202
135

4,054

Long
tons.

22, 070
30, 729
5,189

17, 192
16, 097
6,285

11, 507
4,299
2,523
1,043
234
181
631

3,938
271
184

1,389

Long
tons.

22, 909
20, 171
5,202

18, 430
16, 422
6,561
9,927
5,245

10, 674
953
80

264
1,552
3,325
254
143
225

Long
tons.

14, 378
26, 120
4,734

17, 439
15, 406

6,265
7,452
5,017
7,852

649
30

189
1,617
3,616
279
211
236

8.721 107, 382 97, 461 89, 304 117,531 123,762 122, 337 111, 490

The exports of coppers from Great Britain, estimating the fine con-

tents of alloys, were as follows

:

Exports of copper from Great Britain from 1885 to 1891, inclusive.

Character.



LEAD.
By C. Kirchhofp,

In the history of the lead industry of the United States the year

1891 will be singled out as the one in which the production of the metal

rose above the 200,000-ton mark, having more than doubled since 1880.

Deducting the lead outputs of Mexican ores imported, the output of

metal from American ores rose from about 145,000 short tons in 1887

to 152,000 tons in 1888 and to 156,000 tons in 1889. It dechned to

143,630 tons in 1890, but rose again to 181,254 tons in 1891. The gross

X)roduction of lead in the United States since 1887 and the metal con-

tents of Mexican ores smelted in this country has been as follows :

Froduction of leadfrom 18S7 to 1891.

Years.
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Production of had in the United States from 1825 to 18i)l, etc.—Continued.

Years.

1844
1845
184C
1847
1848,

1849,

1S5U
1851
1852
1853

1854
1855
1856
1857
1858

1859
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
1889
1890
1891

Total
produc-
tion.

Short
tons.

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

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
182, 967
161, 7.54

202, 406

Desilver-
ized lead.

Short
tons.

Non- ar-

gentif-
erous
lead.

Percent-
age of de-
silverized

lead.

Short
tons.

20,159
j

22, .'581

34, 909
37, 649

50, 748
64, 290

64, 650
70, 135
86, 315

103, 875
122,157
119, 965

107, 437
114, 829
135, 552
151, 465
153, 709

. 130, 903
171,009

24, 731
26, 421
31, 152

26, 770

28, 130
27, 690
30, 770
29,015
21,800
19, 932

21 , 975
20, 800

25, 148
29, 090
29, 258

31, 351
31, 397

47.39

58. 53
58.7fe

61.96
70.60

69.68
71.69
73. 72
78.17
84.86
85.75

83.02
84.66
84.35
83.89
84.01
80.62
84.48

Included in the above production for 1891 is 4,043 tons of antimonial

lead, the refiners liaving for the first time reported the product of this

grade.

The production of lead in 1891 was distributed as follows, between

the first and the second half:

Finsthalf...
Second half.

Total
product.

Short tons.

95, 121

107, 340

Desil-
verized.

Short tons.

79, 301

91, 864

Noii-argeu-
tiforoua.

Short tons.

15,820
15,577
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On the 1st of January, 1892, producers carried a stock of 7,G93 short

tons as compared witli 10,389 short tons on the 1st of January, 1891, and
7,715 short tons on the 1st of January, 1890.

Colorado continues to lead as the greatest lead-smelting State. Re-

turns from every works, which in some instances differ slightly from

the published figures, show a total product of base bullion of 95,871

short tons, equal to about 92,000 tons of refined lead. All the comjja-

nies reported the lead contents of Mexican ores smelted during the year

1891, the total reaching 4,259 short tons, thus showing that this supply

constitutes a relatively unimportant addition to the ores of the State.

How largely they do draw upon the mines of other sections of the Eocky
mountains is indicated by the fact that the two Denver smelters pur-

chased only 10,157 tons of lead in Colorado ores, against 20,468 tons in

Idaho and 8,179 tons in Utah ores. The smelters at LeadviUe and at

Pueblo, of course, depend more upon the product of Colorado ores, al-

though they, too, draw largely from Utah. The three works in Utah,

which produce 16,800 tons ofbase bullion, did not work any foreign ore at

all. IndeedjOneoftheprincipalborder smelters didnot derive asmuch as

10 per cent, ofbase bullion from Mexican ores. The Missouri river works,

which work by far the larger part of the Mexican material, did not report.

Only insignificant quantities of Canadian ores were worked in the plants

most easily accessible to the newly developed lead regions beyond the

northwestern border.

Eeports from all the important smelting works in the Eocky moun-

tain region and from the majority of the smaller plants indicate that

the production of base bullion in 1891 was about 135,000 short tons, the

balance of the domestic and foreign ores being worked by refiners on

the Missouri river, in the Saint Louis and Chicago districts, and on the

Atlantic seaboard.

On the whole, there has been but little change in the sources of the ore

supx)lyduring the year 1891, and as yetnoneofthe northwestern districts

has become an important factor in the situation. Enough is known,

however, to indicate that these districts, as soon as they are sufficiently

opened up by transportation facilities, which are now being provided,

will become very important contributors. Individually they may not

rival the Cceur d'Alene, which is now the heaviest producer of lead ore,

but collectively they are expected to more than make up for any falling

oft' in the older sections, in which low prices for silver and for lead may
cause some suspension of operations and are likely to discourage new
developments.

In the Missouri, Kansas, and Wisconsin mining regions production

is remaining nearly stationary and no operations looking to a heavy
increase are under way. It is believed that the majority of the larger

enterprises are in a position to resist protracted periods of depression.
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THE LEAD MARKET.

Soon after tlio opening of the year a reaction occurred after the long

period ef depression, and prices rose quite rapidly from 4.10 to 4.60

cents, followed, however, by a relapse to 4.30 cents early in February.

At this price the market dragged through the balance of the month

and the greater part of March, hardening slightly towards its close. A
temporary activity with increased sales caused a moderate advance,

which, however, was soon lost, the metal declining during April to 4.15

cents. May opened with slightly higher prices, and later on devel-

oped a buying movement on the part of consumers, which carried the

price up to 4.35 and 4.40 cents at the close, some speculative interest

also making its appearance. In June further sales of some magnitude

were made at 4.45 cents. After a temporary halt the market carried

up to 4.50 cents early in July, but the month brought little business

and the market sagged off to 4.35 cents. A firmer tone in early August,

coupled with some sales, caused lead to rise to 4.55 cents, but later

transactions for future delivery were at a lower price. Buyers in Sep-

tember were taking cautiously, although in good quantities, at 4.50 and

4.52J cents, and for small quantities these prices prevailed early in Oc-

tober, until the absence of business led to fewer offerings and a droop-

ing market, so that the month closed weak at 4.20 cents. This tendency

was emphasized in November, the decline continuing until 4.10 cents

was reached. Then an effort was made to stimulate the market, which

rose on moderate sales to 4.30 cents. During the whole of December

it was practically at a deadlock, buyers being indifferent, while offer-

ings were very reserved.

The following table, prepared from the annual reports of the daily

price of lead, compiled by Mr. E. A. Caswell, of New York, shows the

monthly average prices from 1884 to June, 1891, inclusive

:

Average monthly prices of common pig lead in New York City.

[Cents per pound.]

Mentha. 1884. 1885. 188G. 1887. 1888. 1889. 1890. 1891,

January
February
March
April
May
June
July
August ,

September
October ,

November
December

Yearly average

4.09
3.98
4.12
3.84
3.64
3.62
3.58
3.58
3.61
3.69
3.46
3.60

3.05
3. 65
3.67
3.63
3.67
3.73
4.06
4.25
4.26
4.10
4.12
4.57

4.57
4,75
4.87
4.77
4.72
4.77
4.88
.4.75

4.63
4.23
4.32
4.32

4.27
4.43
4.35
4.29
4.49
4.62
4.50
4.55
4.44
4.30
4.35
5.00

4.80
4.92
5.14

4.72J
4.24
3.88
3.96
4.43
4.99
4.45

3.67i
3.73

3.82*
3.68
3.69

3.64i
3.79J
3. 97

,i

3.88

3.82J
3.92i
3.82i
3.79
3.82

3.82i
3.79i
3.91J
3.874
4.13
4.37
4.43
4.51
4.86

5.21J
4.90
4.19

3.73i 3. 94J 4.63 4.464 4.41 3.804 4.334

4.344
4.284
4.324
4.204
4.254
4.41
4.39
4.44
4.50
4.34
4.17
4.00

4.324



LEAD. 107

- The following table gives the highest and lowest prices monthly for

a series of years

:

Highest and lowest prices of lead at New YorTc City, monthly, from 1870 to 1S91, inclusive,

[Cents per pound.]

Years.
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The following table, compiled by Mr. E. A. Caswell, shows the daily

tiuctiiatioii iu i)riccs in 1891:

Frice of common pig lead in New Yorlc Ciiy in 1891.

Days.

1 H.
4.05
4.05

S.

5 i 4.05

Jau.

vl.

23
24
25
26
27
28
29
30
31

Average.

4.40
4.40
4.40
4.40
4.40

S.

4.40
4.50
4.50
4.50
4.50
4.50

S.

4.50
4.40
4.35
4.30
4.30
4.25

S.

4.25
4.25
4.274
4. 2ll
4. 37i!
4.35

Feb.

4.34

S.

4.35
4.35
4.35
4.30
4.30
4.30
S.

4.30
4.30
4.25
4.25
4.25
4.25
S.

4.25
4.25
4.25
4.25
4.25
4.25
S.

H.
4.25
4.30
4.25
4.25
4.25

4.28

Mar.
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Old and scrap lead imported and entered for consumption in the United States, 1867 to

1890, inclusive.

Years ending-

June 30, 1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878

Quantity.

Pounds.
1, 255, 233
2, 465, 575
2, 983, 272
3, 756, 785

2, 289, 688
4, 257, 778

3, 545, 098
395, 516
382, 150
265, 860
249, 645
106, 343

Value.

$53, 202
101, 586
123, 068
150, 379
94, 467

171, 324
151, 756
13, 897
13, 964
9,534
8,383
3,756

Years ending

—

June 30, 1879
1880
1881
1882
1883
1884
1885

Dec. 31, 1886
1887
1888
1889
1890

Quantity.

Pounds.
42, 283

213, 063

123, 018
220, 702

1, 094, 133
160, 356
4,866

24, 726
136, 625

33, 100
50, 816
(a)

Value.

$1, 153
5,262
2,729
5,949

31, 724
4,830

106
882

4,323
904

1,494
(a)

a Included in pigs and bars after 1889.

Lead and manufactures of lead, of domestic production, exported from the United States,

Years ending

—
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Lead and manufactures of lead of domestic production , etc.—Continnecl.

Tears ending-



ZINC.
By C. Kikchhoff.

The year 1891 has been chiefly remarkable for an unprecedented in-

crease in the production of spelter. Eej)orts from all the works in the

United States show that the production has been as follows

:

Production of spelter in the United States.

Years.

1873
1875
1880 (census year ending May

31) ---

1882
1883
1884

Short tons.

7,343
15, 833

23, 239
33, 765
36, 872
38, 544

Tears.

1885
1886
1887
1888
1889
1890
1891

Short tons.

40,688
42, 641

50, 340
55, 903
58, 860
63, 683
80, 337

The increase in one year was, therefore, 16,654 short tons, or nearly 26

per cent., the production having nearly doubled since 1885.

Nearly every important producer in the country increased his output

in 1891, all the leading districts contributing to the total.

Grouped by States, the product has been as follows

:

Produetion of spelter in the United States, 1882 to 1891, inclusive, by States.

States.
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belt. Tliese extensions have had their effect, the production for the

first half of 1892 having risen to the following figures

:

Production of spelter in the United States during the first six months of 1892.

Short tons.

Illinois 15,483

Kansas 14, 161

Missouri 8, 954

Eastern anil Southern States 6, 901

Total 45,499

Stock reports show the following totals:

stocks of spelter.

States.
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Prices
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Estimate of the production of zinc in Eiiroiic—Contintied.

Countries. 1885. 1884. 1883. 1882. 1881.
•

1880.

Rhine district and Belgium . .

.

Silesia
Great Britain
Prance and Spain
Poland
Austria

Long tons.
129, 754
79, 623

24, 299
14, 847
5,019
5,610

Long tons.

129, 240
76, 116

29, 259
15, 341
4,164
6,170

Long tons.

123, 891

70, 405
28, 661
14, 671
3,733
6,267

Long tons.

119, 193
68, 811
25, 581
18, 075
4,400
6,709

Long tons.

110, 989
66, 497
24, 419

(a) 18, 358
(ft) 4, OUO

5,825

Long tons.

98, 830
64, 459

(a) 22, 000
15, 000

(a) 4, 000
5,970

Total 259,152 260, 290 247, 628 242, 769 230, 088 210, 259

a Estimated.

The output of the works.in the different districts was as follows

:

Prodnction of zinc hy principal foreign producers.

Districts. 1891.

Rhine district and Belgium

:

Vieille Montaijne
Stolberg Co
AustrOvBelge
G. Dumont"& Frei-es
Rhein-Nassau Co
L. de Laminne
Escombrera Bleyberg
Grillo
Mark, Westf., Bergw., Ver.
Nouvelle Montague
Berzelius
Eschger Ghesqui6re & Co .

Soci6te Prayon
Soci6t6 de Boom

Silesia

:

Schlesische Actien-Gesellschaft
G. von Giesche's Erben
Herzog von Ujest
Graf S. Henckel von Donnersmarck.
Graefin Schaftgotsch
Graf G. Henckel von Donnersmarck.
Graf Lazy Honrkel von Donners-
marck (iuclnded in Graf H. Heuckel
v.D.) -,-

H.Roth .-

Wiinsch
Vereinigte Konigs & Laurahiitte
Baron v. Horschitz'sche Erben
Eiscus -

Great Britain:
Vivian & Sons
English Crown Spelter Co. (Limited) .

.

Dillwyn & Co
Swansea Vale Spelter Co
Villiers Spelter Co
Paacoe, (Jrenfell & Sons
Nenthead & Tynedale Co
John Lysaght (Limited)
Staffordshire Knot
Minera Mines
H. Kenyon & Co

France and Spain:
Asturienne

Austria

:

Sagor
Cilli

Siersza-Niedzieliska

.

Poland.

Long
tons.

53, 820
15, 040
9,425
8,370
8,075
6,810
5,770
5, 390
5,600
5,550
5,155

•3, 840
4,130
2,720

139, 695

25, 245
18, 700

16, 795

11, 230

5, 310
3, 905

1,730
1,920
1,180
850
215

87, 080

1890.

Lojig
tons.

52, 805
14, 855
9,250
8,350
7, 960-

6,700
5,630
5, 490
5,485
5,350
5,175
4,065
4,100
2,295

137, 630

24, 840
18, 550
16, 355
11,670
6, 265
4,090

1,750
1,880
1,020

830
225

87, 475

7,235
5,180
3,580
1,840
2,125
1,060
1,440
4,185

2,265
500

29, 410

18, 360

1,280
1,810
3,350

6,440

3,760

6,605
4,945
3,930
1,615
1,890
1,160
1,530
4,450

350

2, 170
500

29, 145

1889. 1888.

134, 648 133, 245

23, 675
18, 206
16, 202
11, 392
6,405
3, 943

1,660
1,907
1,130

963
170

85, 653

6,842
4,981
4,540
2,161
2,180
1,272
1,507
5,113
1,100

610
500

30, 806

Long
tons.

51, 670
14, 036
9,140
ii,759

7,586
6,597
4,930
5,299
5,537
5,032
4,818
4,137
3,906
1,798

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
150

500

18, 240

1, 430
1.880
3,825

7,135

3,620

16, 785

1,210
1,6W
3,450

26, 783

16, 140

1,087
1,240
2,650

6,330 I 4,977

"3^026 ft 3, 785

1887.

Long
tons.

51, 517
14, 070
9,280
8,368
7,588
6,745
4,925
5,100
5,553
4,975
4,890
4,079
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

1886.

Long
tons.

50, 790
14, 065
9,130
8,000
7,730
6,550
5,315
5,075
4,950
4,995
4,985
3,710
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

7,389
3,248
3,015
2,060
1,880
727

1,193
1,218

500

19, 839

16, 028

1,272
3,200

5,338

3,580

21,230

15, 305 14, 847

1,000
1,360
2,640

5,000

4,145

a Estimated.
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Zinc imported and entered for consumption in the United States, 1867 to 1891, inclusive.
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Exports of zino and zinc ore of domestic production, 1864 to 1891, inclusive.

Years endmg—



QUICKSILVER.
In spite of a considerable decline in the product of the principal pro-

ducer, the New Almaden mine, the total product in California was

practically the same in 1891 as in 1890; that is, 22,904 flasks in 1891,

worth $1,036,386, and 22,926 in 1890, worth $1,203,615. The average

price decreased from $48.33 per flask to $45.25. The New Almaden

mine was operated at a loss of $6 per flask. This decline at New Al-

maden was compensated by the mines in Napa county, which, how-

ever, increased their output markedly. The prospect is for an increase

in product in 1892, the producing capacity of two or three mines,

notably the Bradford, being considerably augmented. At the latter

two new furnaces are nearly completed and a third is in course of

construction. It is probable that for a few months after the new
furnaces begin operations the product of this mine may reach a thou-

sand flasks a month.

Total product of qmcksilver in the United States.

[Plasks of 76| pounds, net.]

Tears.
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Production of qtiickfiilver, hi fauks, in dalifornia, from 18H0 to ISOl, bj/ months.

January 2, 497
February 2, 150
March." 2,230
April 1,756
May

I

2, 344
June

I 2,214
July i 2, 618
August

t

3,000
September 3, 010
October

!
2,672

November ^ 2,212
December

;

2,297

January 1, 440 103 127 263 373 329 : 135 28
|

7 2, 805

February 1,458 59 104 241 276
|

174 9: 2,321

March 1,606 36 123 68 ...... 223 249
I

152 2 \
2,459

April I 1,785 75 50 76 232 422 i 09 j
2,709

Mav ! 1,672 125 53 200 169 245
|

6 1 i
2,470

June 1,859 44 118 200 258 215
l

I
' 2.694^

« Production of iBtna and Napa mines from 1880 to 1883 under heading of Napa mine. b Ne-^v mine.
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Production of quieksilver, in flasks, in California, etc.—Continued.

Months.

1884.

j

July
I August . .

.

]
September

-

j October....
[
Novembei'

.

I
December .

Total

1885.

January . .

.

February .

.

March
April
May
June
July
August
September

.

October
November .

December..

Total. -.-

1886.

January
February
March
April
May
June
July
August
September . .

.

October
November . .

.

December

Total..

1887.

January . .

.

February .

.

March
April
May
June
July
August
September

.

October
November .

December.

.

Total

.

January . .

.

February .

.

March
April
May
June
July
August
September.
October
November .

December.

.

Total

.

1,543
1,804
1,448
1,625
1,900
1,860

20, 000

1, 7C0
1,506
1,5C0
2,003
2,000
1,750
1,750
2,104
1,936
1,598
1,576
1,977

21, 400

1,431
1,100
1,522
1,256
1,600
1,806
1,572
1,240
1,210
1,280
1,900
2,083

18, 000

1.904
1,700
1,584
1,671
2,040
1,700
],567
1,517
1,535
1,405
1,225
2,152

29
63
67

115
157
152

1,025

190
70
80
80
75
62
75
80
95
85
122
130

1,144

70
175
20
90

101
110
95
105
179
106
180
175

1,406

162
149
110
157
126
127
175
160
297
171
113
143

20, 000

2,650
1,730
1,400
1,579
1, 610
],500
1, 100
1,109
1,178
1,269
1,400
1,475

1,890

118
82
90

110
125
120
120
110
60

185
90

110

18,000 1,320

073

126

24
85
83
69

194
91

209
150
85
123
61

122

1,296

100
108
91
172
36

113
98

119
100
150
191
171

1,449

185
40
95
105
50

170
125
90

120
140
214
156

1,490

292
156
150
138
155
189
167
215
195
180
176
151

2,164

200
306
58
160
150
105

1,179

35

258
334
354
328
230
292

3, 292

172
245
314
340
269
330
321
324
347
236
292
279

339
"274

226
115
99

126
138
156
107
171
109

56
86

105
90
152
126
194
108
123
132
127
147

374
228
136
153
132
172

2,931

189
96
88
142
62

112
45

118
201
52
54

150

1,309

162
132
209
328
228
276
345
313
303
392
477
313

3,478

450
240
125
200
100
200
200
200
400
300
165
300

246
105
95

143
226
94
50

101
110
169
90
240
130

1,376

131
180
145
145
190
250
191
175
180
185
190
235

2,197

147
192
218
172
128
123
138
74
82
124
209
162

1,769

181
150
275
212
215
220
205
275
160
304
247
250

2,694

235
223
288
324
320
345
248
347
370
444
475
450

625 959 4,065 1,151 3

58
104
91
40

446

51

84
79
108
153
80
110
94
93
58
88
82
122

19

392

201
220
195
228
295
232

1, 371

179
243
270
292
357
454
463
527
357
294
220
192.

34
45
75
62
95
78

127
84
33
52
35
66

2,628
2,912
2,377
2,668
2,985
2,885

31, 913

2,483
2,316
2,262
2,816
2,793
2,713
2,694
3,047
2,978
2,468
2,468
3,035

32, 073

2,398
2,103
2,425
2,293
2,381
2,722
2,601
2, 202
2,108
2,390
3,232
3,126

29, 981

12

140
31
40
104
40
78
25
49
74
34

3,077
2,408
2,456
2,586
2,830
2,822
2,820
2,881
2, 923
2,859
2,613
3,485

33, 760

84
51
37
28
95
118
83

117
88
96

103
92

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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Production of quiclcsilver, in flaslcs, in California, etc.—Continued.
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SigJiest and lowest prices of qidcksilrer hi 1801.

Months.
San FrancLsco.

Highest. Lowest,

London.

Highest. Lowest.

January .

.

February

.

March
April
May
June
July
August . .

.

September
October. .

.

November
December.

$51. 00
47.50
46.50
45.00
45.00
43.00
42.00
45. 00
41.00
46.50
47.50
48.00

$49. 00
47.50
45.00
42.00
43.00
42. 00
39.50
41. 00
41.00
45.00
47.50
47.50

6 s. d.

8 12 6

8 10
8 10
8 3. 6
8
8
7 15
7 10
7 7 6
8
8 2 6
8

«. d.

10.
7 6
5

15
15
12 6

12 6
5

5
10

17 6

The following table sliows the range in price of quicksilver in the

San Francisco and London markets for the past forty-two years

:

Highest and lowest prices of quicksilver during the past forty-ttvo years.

Tears.
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Foreign sources.—The production of the world shows a decline. The

principal mine at Almaden, Spain, and the Italian mines are responsi-

ble for this. The product at each place, in 1891, declined 2,000 flasks.

In Eussia, on the other hand, the product increased considerably in

1890 and to a still higher total in 1891. The total product here, how-

ever, is not great and little is known as to the ability of the one mine

to continue production at a profit on such low-grade ore. The deposit

is sandstone impregnated with cinnabar and yielding from 0.5 to 1.5

per cent, of quicksilver. The mine is the property of Messrs. A. Auer-

bach & Co. It is located near Mkitovka Station, in the province of

Ekaterinoslav in the Bakhmoot district, on the Vurstkarkoff and Azoft'

railroad. The mine was opened in 1885 ahd began producing in 1887.

It is fairly well equipped with hoisting machinery and pumps for a

considerable volume of water. The mine worked down to water level

long before the present history of the place. The present developments

do not extend to a costly depth. The sorting sheds are well arranged,

and hence the possibility of profit on an ore no richer than that at New
Almaden. As for the other quicksilver localities in Eussia they are not

worked at present. Cinnabar is found in many of the gold mines of the

Ural mountains, particularly in Oleno-Travilansk in gravels. In the

Altai moautains it has been found in the auriferous gravels of Pesask;

also in the Trans-Baikal province, Is"ertchinsk district, at Ildekansk, not

far from the Serentuev mine. There are also indications of quicksilver

ores in Okhotosh district and iiT^Kamtschatka. Cinnabar has lately

been discovered in the Caucasus, in the district of Daghestan, near a

settlement called Geptze. The quality of this last-mentioned ore de-

posit has not yet been sufficiently ascertained. Press reports indicate

that the Eussian Government intends to tax the product of cinnabar.

In Servia the product from Mount Avala amounts to 1,000 flasks a

year, produced from 4,000 tons of ore. There are four furnaces which

are worked very economically and with small loss.



124 MINERAL RESOURCES.

Production of the Aim aden mine {Spain) and the Idria mine {Austria) from 1850 to the
close of 1891.

Tears. Almaden. Idria.

1850
1851
1852
1853
1854
18.55

1856
1857
1858
1859
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.

1889.

1890.

1891.

Flaalis.

101, 517 '

110, 058 ^

122, 117 *

153, 224 <

165, 608 <

208, 200 i

41, 640
50,353
46, 591
46, 143
43, 099
46, 739
51, 199
53, 276
51, 872
49, 477
50, 202

47, 993

Flasks.
4,100
4,092
4,085
4,409
4,060
4,446
5,935
9,189
4,977
8,239
4,821
6,493
4,712
5,878
7,263
4,908
5,327
7,532
8,253
9,179

10, 745
10,904
11, 116
10, 939
10, 789
10, 717
10, 794
11,020
10, 403
11, 153
12, 356
11, 333
11, 663
13, 152
13, 967
13, 503
14, 496
14, 676
14,962
15, 295
14, 000
15,000

The world's production of quichsilver for twelve years.

[Flasks of 34.5 kilograms, or 76.5 pounds avoirdupois.]

Years.
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Quicksilver imported and enteredfor consumption in the United States, 1867 to 1801, inclu-

sive.

Tears ending

—



MANGANESE.
By Joseph D. "Weeks.

The ores of manganese are divided into four general classes in the

present report : (1) Manganese ores; (2) manganiferous iron ores; (3)

manganiferous silver ores ; and (4) manganiferous zinc ores. In pre-

vious volumes of this series the dividing line between manganese and

manganiferous iron ores has been taken at 70 per cent, of manganese

dioxide, or 44.252 per cent, of metallic manganese. Those containing

less than this percentage were classed as manganiferous iron ores.

While this percentage is still regarded as the proper dividing line be-

tween these two classes of ores and was always preiserved when the

chief use of manganese,was in chemical manufacture, the growing de-

mand for manganese for use in steel making has resulted in many ores

being known commercially as manganese ores that would formerly have

been termed manganiferous iron ores. While, so far as possible, the

former distinction will still be preserved in these reports, in some cases

ores certainly somewhat less than 44.252 per cent, of manganese will be

classed as manganese ores. In the third class are included the argen-

tiferous manganese ores of Colorado and Montana, which are utilized

chiefly for the silver they contain, while the fourth class includes only

the manganiferous residuum from 'New Jersey zinc ores.

The long ton of 2,240 pounds is used in this report.

Production.—On the basis of the above classification the total pro-

duction of all classes of manganese and manganiferous ores in the

United States in 1891 was as follows

:

Total production of all classes of manganese ores in the United States in 1891.

Ores. Quantity. Total value, Value.

Manganese
Manganiferous iron
Manganiferous silver .

.

Manganiferous zinc

Total and average

Long tons.

23, 416
132,511
79, 511
38, 228

273, 666

$239, 129
314, 099
397, 555
57, 432

Per ton.

$10. 21
2.37
5.00
1.25

1, 008, 215 3.68

Statements similar to the above have been collected only for the

years 1889, 1890, and 1891. The total production and value of all classes

of ore carrying manganese for these years has been as follows

:

X26
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Production and value of all classes of manganese ores in the United Statet from 1889 to

1891.

Years.

188!)

1890
1891

Total pro-
duction.

Long tons.

216, 266
187, 947

273, 666

Total
value.

$794, 254
692, 845

1, 008, 215

Average
value
per ton.

$3.67
3.69
3.C8

The coincidence of the average value per ton in each of these three

years is striking, though the averages of the four items that make up

the total differed greatly in these three years. The average of the

manganese ores was $9.94 in 1889, $8.53 in 1890, and $10.21 in 1891.

The aver9<ge value per ton of the manganiferous iron ores in each of

these three years was $3.20, $3.74, and $3,37, respectively 5 of the silver

ores $3.50, $3.50 and $5, and of the zinc ores $1.25 in each year.

Froduction of manganese ores in 1891.—In 1891 the product of man-

ganese ores in the United States aggregated 23,416 tons, valued at

$230,129, an average of "$10.21 per ton. In 1889 the production was
24,197 tons, worth $240,559, an average of $9.94 per ton. The produc-

tion of 1890 was 25,684 tons, worth $219,050, an average of $8.53 per

ton.

From the above figures it will appear that, though the production of

1891 was 781 tons less than in 1889 and 2,268 tons less than in 1890,

the total value of the production was but $1,430 less than in 1889, and

$20,079 more than in 1890, though, as stated, the production was 2,268

tons less. These facts are shown more forcibly in the statement of the

average value per ton, which was $9.94 in 1889 as against $10.21 in

1891, a difference of 27 cents a ton in favor of 1891, while in 1890 the

value was but $8.53 a ton compared with $10.21 in 1891, a difference

of $1.68 a ton in favor of 1891. This indicates the growing scarcity in

this country of high-grade ores, such as are classed as manganese ores.

The amount and value of manganese ores produced in the United

States in 1890 and 1891 is shown the following table

:

Amount and value of manganese ores produced in the United States in 1890 and 1891.

States.
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As heretofore, the chief i^rodiiction of manganese has been in Vir-

ginia, Georgia, and Arkansas, the production of Virginia in 1891 being

16,248 tons, of Georgia 3,575 tons, and of Arkansas 1,650 tons. The

chief production in Virginia is at the Crimora mines
5
in Georgia, in

the Cartersville district, and in Arkansas in the Batesville district.

In the following table is shown the production of manganese ores in

the United States from 1880 to 1891, the production of the three chief

producing States being reported separately, while the production of the

other States, which vary greatly, are consolidated.

Production of manganese in the United States from 1S80 to 1891.

Tears.

1880
1881
1882 ;

188!!

1884
1885 ,

1886
1887 ,

1888
1889
1890
1891

Total

Virginia. Arkansas. Georgia

Long tons. Long tons.

3,661
3,295
2,982
5,355
8,980

18, 745
20, 567
19, 835
17, 646

14, 616
12, 699

16, 248

144, 629

100
175
400
800

1,483
3,316
5,651
4,312
2,528
5,339
1,650

Long tons.

1,800
1,200
1,000

2,580
6,041
9,024
5,568
5,208
749

3,575

25, 754 36, 745

Other
States.

Long tons.
300
300
375
400
400
450
269
14

1,672
1,845
6,897
1,943

14, 865

Total.

Long tong.

5,761
4,895
4,532
6,155

10, 180

23, 258
30, 193
34, 524
29, 198
24,197
25, 684
23, 416

221, 993

Product of manganiferous iron ores.—As has already been stated, most

of the hematite iron ores ofthe United States aremore or less manganifer-

ous. While in most cases the amount of manganese in these ores does

not increase their value over what the same ores would be worth as iron

ores were the manganese absent, it makes the ore more desirable for

certain purposes. 'No attempt has been made to collect the statistics

of these manganese-bearing iron ores except in cases where the man-

ganese has added somewhat to their value.

All the manganiferous iron ores reported as produced in 1891, which

amount to 132,511 tons, were from the Lake Superior district. Of this

amount 8,000 tons are reported as carrying from 8 to 16 per cent, of

manganese; 5,711 tons as carrying 4.68 to 17.96 per cent, of manganese;

11,015 tons as averaging 10 per cent, of manganese; 9,213 tons as aver-

aging 9.68 per cent, of manganese, and 98,572 tons as averaging 5.38

per cent. The average analysis of the 9,213 tons was as follows:

Analysis of Lake Superior ( Wisconsin) manganiferous iron ore.

Per cent.

Iron 52.46

Manganese 9. 68

Phosphorus 059

The above ore, as well as all of the ores except the 98,572 tons, amount-

ing to a total of 33,939 tons, was valued at $98,241.

The analysis of the 98,572 tons, which averaged 5.38 per cent, of man-

ganese, was as follows;
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Anal ij-iis of Lake Superior nianganij'erom iron ore.
Per
cent.

Iron 57. 67

Mauganese 5. 38

Phosphorus 058

This ore was valued at $215,854. This would make the total value

of the manganiferous iron ore $314,099, or $2.87 a ton free on board at

the mines.

This differs somewhat from the figures given in 1889 and 1890. In

1889 the total production was 83,434 tons, worth $271,680, or $3.26 a

ton. In 1890 the production was 61,863 tons, valued at $231,655, or

$3.74 a ton.

Production of manganiferous silver ores.—In the statement made else-

where in this chapter of the iDroduction of manganese-bearing ores in

Colorado, a full account is given regarding the manganiferous silver

ores produced in that state, which comprise the total production of this

class of ores in the United States. From this it appears that there were

19,560 tons of manganiferous silver ores produced in that state in 1891,

carrying 20 per cent, and upwards of manganese, and 59,951 tons carry-

ing an average of 15 per cent., making a total of 79,511 tons, valued at

$397,555, or $5 a ton.

The total production of manganiferous silver ores in the United States

for the years 1889 to 1891, for which returns have been received, are as

follows, the entire production being in Colorado

:

Production of manf/aniferoiis silver ores in the United States, 1SS9-1S91.

Tears.
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Imports of manganese.—The following table shows the amount of

manganese, including both that classed as manganese ore and oxide of

manganese, imported and entered for consumj^tion into the United

States in the years 1889 to 1891, these imijorts being for calendar year.

AfKnganese Imported and entered for consinnptloniniu the United Singes, 1SS9-I89L

Years.
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smallest production of this region since 1885. The pockety character

of deposits of manganese ore is well shown by this variation in the pro-

duction of this region, which is one of the most important in the United

States, it being excelled in production only by the Crimora district

of Virginia and the Oartersville district of Georgia. The manganese,

however, is of a high character. The average analysis of the ship-

ments Irom this district in 1891 was 52 per cent, of manganese and
0.156 per cent, of phosphorus.

The production of manganese in Arkansas since the beginning of

shipments in 1850, as far as can be ascertained, is shown in the follow-

ing table. The authorities for the figures are quoted in each instance.

It has been estimated that the total production of manganese in Ar-

kansas from 1850 to 1885 amounted to 5,000 tons, but this is probably
exaggerated. The product from 1881 to 1884, inclusive, has been ob-

tained from the railroad reports of shipments and may be considered

fairly reliable. From 1885 to 1888 and for 1890 and 1891, the statistics

were collected for Mineral Eesources of the United States, while those

for 1889 are from the mineral volume of the Eleventh Census. The
figures from 1885 to 1891 have been verified by statements of shipments

kindly furnished by the ofiBLcers of the Saint Louis, Iron Mountain and
Southern railroad.

Production of manganese in the Batesville district of Artcansas to December 31, 1891.

Tears.
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As nearly as can be ascertained the following represents the produc-

tion of manganese in California from the beginning of mining:

Totalproduction of manganese in California to December31, 1991.
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class of ore liaving been made with spiegel farnaces in 1891, tliougli ore

carrying as high as the above average was mined in 1891. It was used

in silver smelting. It is estimated that this ore was worth $7.50 a ton

free on board at the mines. In addition to this ore 59,951 tons of man-

ganiferous silver ore, carrying an average of15 per cent, manganese, and

19,560 tons carrying 20 per cent, and upwards of manganese were pro-

duced. There is no way of getting at the value of this ore except as

stated above, that is both its silver and manganese must be considered.

It has been estimated that the average value of this 79,511 tons would

be $5 a ton. As heretofore, the writer is again greatly indebted to Mr.

Franklin Ballou for assistance in collecting these statistics of produc-

tion in Colorado.

The statistics of production of manganese in Colorado, 1889 to 1891,

are as follows

:

Production of manganiferous ores in Colorado, 1889, 1890, and 1891.

Manganiferoua iron ores used for spiegeleisen
Manganiferous silver ores, with 20 per cent, and
over of manganese

Manganiferous silver ores, "with less than 20 per
cent, of manganese

Total.

1889.

Long tons.

2,075

9,987

55, 000

67, 062

1890.

Long tons.

7,826

44, 014

51, 840

1891.

Long tons.
964

19, 560

59, 951

80, 475

The total value of the ore produced in 1891 was $404,775.

GEORGIA

.

Georgia still holds the second position among the states as a manga-

nese producer, its production in 1891 being 3^75 tons. This amount
was exceeded by only one state, Virginia, which produced 16,348 tons.

Little can be added to what has been said in previous reports as to the

ore-producing districts of this state. Manganese mining was begun in

the Cartersville district as early as 1866, 550 tons being mined and sold

in that year.

The chief deposit, the Cartersville, is in the northwestern part of the

state in Bartow county, extending into Cherokee county. Other de-

posits have been found in the extreme northwestern part of the state,

in what is known as the Cave Spring district, but the production is al-

most entirely from the CartersvUle region.

Quite recently there has been considerable agitation in Georgia re-

garding the building of furnaces to manufacture ferro-manganese and
spiegeleisen from Georgia ores instead of shipping them to Johnstown,

Pittsburg, and other places in the north for smelting. The Georgia

Manganese and Mining Company contemplates, with some prospect of

success, the building of a 10-ton furnace near Cave Spring. The com-

pany owns some 420 acres at this point, having a washing plant with
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a capacity of 20 tons per twenty-four liours. An average analysis of

117,000 pounds of this ore made by Carnegie Brothers & Company
shows as follows:

Analysis of Georgia manganese ore.

I Per cent.

Phosphorus ' 0. 062

Iron ;
'• 5. 239

Silica 9.4

Metallic mangnuese
j

46. 401

The production of manganese in Georgia in tbe years since 1879, since

which time we have had fairly correct reports, has varied from 749 tons

in 1890, the year of the lowest production, to 9,024 tons in 1887. The

production arose in 1891 to 3,575 tons. This, however, does not nearly

equal the average production from 1886 to 1889, inclusive.

The following table shows the annual production of manganese ores

in Georgia, so far as it could be ascertained:

Production of manganese ore in Georgia from 1866 to 1891, inclusive.

1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878

Quantity.

Long tons.

550

5,000

2,400
2,400
2,400
2,400
2,400

Tears.

1879
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ganfese, the black oxide lying usually in the upper part of the pockets,

,^ though they are sometimes found at the bottom, under the carbonates.

Analyses of 11 samples of ore from this bed are given below:

Analyses of Indian Territory manganese ore.

Silica.
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Three other analyses give the percentage of manganese at 51.50,

50.84, and 48.30. No further information regarding this dei)osit than,

the above has been obtained.

MONT AKAr
Argentiferous manganese ores, similar in character to those mined in

Colorado, are found in Montana. So far as has been learned, however,

no ore was produced in this State in 1891 and sold as manganese ore

or for any additional sum because of the manganese contained in it.

NEVADA,

So far as has been learned only one deposit is known in this State,

at Golconda, on the Central Pacific Eailroad. The product of this

mine in 1891 was reported at fifteen tons, worth $83. In 1890 the

amount taken out was stated to be 100 tons, worth

NORTH CAROLINA.

No manganese ores were mined in North Carolina in 1891. The
amounts reported as being mined in this State heretofore have been

only for experimental purposes. According to our returns, the produc-

tion for the years since 1886 has been as follows

:

Froduction of manganese in North Carolina from 1886 to 1891.

Years.

1886.
1887
1888
1889
1890 ,

1891 .

Long tons.

SOUTTT CAROLINA,

No product of manganese in. this State was reported for the years

1890 and 1891. There are quite extensive deposits of manganese and
manganiferous iron ores in this State, but they are either so inconve-

niently located or the content of manganese is so low as not to justify

the working of the mines.

The total production of manganese ore in South Carolina, so far as

the same has been ascertained, is as follows

:

Total production of manganese ore in South Carolina.
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SOUTH IJ A K O T A .

A small amount of manganese ore was produced in South Dakota in

1891, one car load of 19 tons having been shipped from Ouster county,

netting at the shipping point $8 a long ton. An analysis of this ore

was as foUows

:

Analysis of South Dakota manganese ore.

Per cent.

Metallic manganese
Metallic iron
Pbosphoi'us
Silica
Moisture

46.05
3.93

.050

8.00

4.70

The ore is stated to be in vertical veins, but development has not pro.

ceeded far enough to determine its extent.

TENNESSEE
Though the first manganese produced in the United States was mined

in Tennessee for use in coloring earthenware, the state has never as-

sumed any importance as a source of manganese. The i^roduction at

the mine referred to, which began in 1837 and which has never amounted

to more than a few hundred pounds each year, still continues. Outside

of this the total production of the state, so far as has been learned, has

been but 96 tons, all of which has been mined since 1885.

VERMONT.
This state, which some years ago produced considerable manganese,

and which in 1888 and 1889 gave promise of being an important source

of the ore in the future, has again fallen to its former insignificance, but

49 tons, worth $245 or $5 a ton, being reported as having been mined

in Vermont in 1891.

The production of manganese in Vermont for the last four years is

given as follows

:

Production of manganese in Vermont 1S88 to 1891.

Tears.
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As lias been the case for many years the larger par^ of the produc-

tion of Virginia is from the Orimora mine or from the group of mines

at Orimora. Of the total of 16,248 tons in Virginia in 1891, 13,645

were from Orimora.

The manganese deposits of Virginia have been so thoroughly de-

scribed in previous volumes of " Mineral Eesources" that it is not

necessary to repeat this description here. ^

The production from 1880 to 1891 is as follows

:

Production of manganese in Virginia from 1880 to 1891.

Yeai-s.

1880.
1881.
1882.
1883.
1884.
1885 .

1886.
1887.
1888 .

1889 .

1890.
1891 .

Long tons.

3,601
3,295
2,982
5,355
8,980

18, 745
20, 567
19, 835
17, G46
14, 616
12, 699
16, 248

C H I li E . (a)

Geological researches undertaken some years since by the Chilean

government developed the existence of immense deposits of manganese

ores, especially in the northern provinces of the republic. In most cases,

however, these deposits are too far from the coast to be profitably

worked and sent to market under present conditions, as, in addition to

the cost of transportation to the coast by most expensive methods of

carriage, the ore must also bear the cost of transportation to England

and the United States, where it finds market, there being no local de-

mand.
There are in Chile two mauganese raining districts known as the Oo-

quimbo and the Oarrizal. The latter is sometimes known as the Huasco.

The Coquimbo district takes its name from the province in which the

mines are situated, the port of shipment also being Coquimbo. Both

of the names of the second district are from the ports of shipment,

which are 35 to 40 miles distant from the mines. The mining district

is known as Chanar Quemada, and is in the province of Atacama. Pro-

duction in the latter district began in 1886; in Coquimbo some years

priar to that date. *

The first attempts at mining manganese ores in Chile were made in

1881,when a bed in the province of Santiago was opened, the ore being

taken to Valparaiso for shipment to England. The cost of conveying

the ore to this port, however, proved an insuperable obstacle to the

success of the undertaking, and it was abandoned.

a Condensed from American Manufacturer of December 25, 1891, and July 8,

1892.
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After tlie abandoiiraeiit of tlie Santiag'o iiiiiies a deposit in the ])r()v-

ince of Coqiiimbo was opened, and in 1885, 4,106,045 kilograms, equal

to 4,041 long tons, were exported to England, tlie average content of

manganese being 45 to 55 per cent., averaging 52 per cent. The beds

of manganese worked in the province of Ooquimbo are chiefly surface

deposits, requiring no expensive or scientific mining. The cost, there-

fore, of producing the ore is trifling; the ore runs in ridges, the tops

of whicb are visible, the ore being extracted chiefly by crowbar and

sledge. The great expense, however, is the "cost of transportation,

which, though the beds are worked in close proximity to the railroad,

and though the ore is conveyed to a port of shipment on very libcj-al

terms, make it cost $5 to $7.50 (American money) per ton by the time

it is placed alongside a vessel at Ooquimbo. The ore from this district

contains considerable peroxide, and is softer than that from the Car-

rizal district.

The second, and at present the only other producing district, is that

known as the Carrizal, and sometimes as tbe Carrizal and Huasco from

the ports of shipment. The manganese mines of tbis district were dis-

covered in 1886, and at tbe end of that year a small lot was sent to the

coast to be shipped. The lode had been often assayed before this, but

as it was neither copper nor silver it was not considered of any value.

. The mines are situated from 35 to 40 miles from the port of Carrizal,

and about the same distance from Huasco, but for most of the mines

Carrizal is tbe shortest road to the sea.

Carrizal is situated in south latitude 28° 4', and west longitude 71°

11', and is connected with the manganese mine by a railway which

goes in to the conchas of the principal mine; the other mines have
cart roads, and are from 2 to 3 miles distant from tbe railway.

Tbe manganese ore is found in nearly vertical lodes of from a few

inches to about 10 feet wide, or more, but the commoner width is about

3 feet. There were heavy outcrops on the surface forming walls or dikes

10 or more feet high. These were worked as open quarries, and many
open quarries yet exist, but now the ore is usually worked underground
as mines. The walls of tihe lode are not well formed, nor is there any
natural cleavage between tbe ore and the walls, nor is tbe manganese
regularly continuous for any great distance; tbere are sudden "faults"

or disappearance of tbe manganese, it having been pushed to one side

or other, making it difficult to find the lode again.

The ore averages 50 per cent, of metallic manganese, is hard and
brittle, with a glassy fracture, and has no soft powder-like deposits as

some of tbe Ooquimbo manganese. Every pound of it must be taken

out by blasting.

A production of about 15,400 tons a year, the average of the last four

years, can not be regularly exceeded, for tbough there is no indication

of exhaustion of the mines some of them are getting deep, which will

make it more difficult and expensive to get out every year. The low
range of hills whicb contains these mines rises some 500 feet above the
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inland plain, wliicli plain is 1,200 above sea level and 25 miles distant

from the sea in a straight line to a point about equal distance between
Garrizal and Huasco. The hill and lode run due north and south for a

distance of about 7 miles. The principal mines are situated within 3

miles of the north end, then after a barren piece of about 3 miles, where
no manganese crops out, there is over a mile of outcropping mines, with

good ore, but capricious and much broken-up lodes. This is the south

end of the mineral and is not worked at present.

1^0 other lode of manganese rich enough to work has been discovered

in north Chili.

The production of Coquimbo since 1885 and Garrizal since 1886, and
the total production of Chile since 1885 in tons of 2,240 pounds, is as fol-

lows:
Production of Chilean manganese, 1885 to 1891.
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The aDalyses were made on samples dried at 100° 0., at which tem-

perature they lost, respectively, 2.47 per cent., 1.08 per cent., 0.98 per

cent* of hygroscopic moisture.

No. I conies trom the neighborhood of Santiago ; Nos. II and III are

from the vicinity of Coquimbo and Carrizal. Nos. I and II are very
hard, compact, amorphous ores, of a bluish-black color, and often ex-

hibit a conchoidal fracture j E"o. Ill, which contains more peroxide than
the others, is softer and of rather a darker color. Crystals of calcium

carbonate are frequently disseminated through it.

A characteristic of Chilean manganese ores is the large percentage
of protoxide of manganese they contain. In Caucasian and Spanish
ores there is not often more than from 1 to 2 i)er cent, of protoxide. It

is known that manganese dioxide acts the part of the feeble acid, and
when precipitated carries down with it as manganites protoxide of

•manganese, baryta, lime, potash, and other bases with which it was in

solution, and it is probable that in these ores the protoxide of manga-
nese, the potash, and portions of the baryta, lime, and other bases

shown in the above analyses have been precipitated in combination
with the peroxide in the form of manganites.

Baryta is frequently found in other manganese ores. Some Caucas-

ian ore contains as much as 2.04 per cent. Potash also is found in

other ores, though not often in such quantities as in ]^o. I. " We have,

however," state the Messrs. Pattinson, " met with one specimen, not

Chilean, which contained as much as 4.15 per cent. The silica in

Chilean ore occurs sometimes as quartz and sometimes as silicate of

manganese."

The percentage of phosphorus in Chilean ores is very low, a matter
of great importance to the steel maker. The amount varies to a slight

extent in various cargoes, and about 0.1 per cent, has sometimes
been found. No. II contains a small quantity of arsenic, which has
been shown by Pattinson and Stead (Journal of the Iron and Steel In-

stitute, 1888, Part i) not to be so deleterious an ingredient of steel as
l^hosphorus.

No statement as to costs and prices could be obtained except those
given above. The ore workings are so irregular, and the distance the
ore is carried to the seaport, at which point the price would be fixed,

varies so greatly, that no satisfactory average could be given. The
selling price is controlled entirely by the value of the ore in England
and the United States, and fluctuates not only as these values change,
but with the rates of freight obtainable in sailing vessels.
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C U B A . fa)

The priucipal Oubau deposits of maugauese are located in tlie i)rov-

Ince of Santiago de Cuba. The topography of that part of the country

is somewhat broken. The range of mountains called the Sierra Maes-

tra, with its highest peak towering 7,670 feet above sea level, skirts

the southern coast. This great range is broken into much smaller

and lower ranges of mountains or foothills, at the summit or on the

flanks of which the manganese deposits are usually found. The most

abundant ores are pyrolusite of a highly crystalline variety and psilo-

melane. Wad is also found to a large extent at some of the mines.

The mode of occurrence does not differ from that observed in other

deposits. The ore is found in pockets usually embedded in clay. Some-

times these pockets contain several hundred tons of ore, forming a more

or less compact mass almost entirely free from impurities. At other'

times the ore is found in lumps of various sizes and more or less mixed

up with clay and fragments ofjasper. The large lumps can be picked

out by hand, but the small ones have to be wasted unless washing is

resorted to.

The most extensive deposits are those forming the Ponupo group of

mines, which covers an area of 752 acres.

From the Vencendora mine of this group some 6,000 tons have been

taken, and pits already sunk have developed a body of at least 300,000

tons more. The ore pockets are 20 feet wide. The quality of the ore

is varied, but is always of as rich a grade as pyrolusite, practically

free from phosphorus, with little silica, and carrying 50 to 56 per cent,

metallic manganese. The ore was mined in a very primitive way and

without the aid of any machinery whatever. The transportation to

the railroad station at Cristo was by means of carts and teams, which

occasioned great expense and loss of time, and which, moreover, is

only practicable in the dry season. The ore was sold to Carnegie

Brothers & Company, of Pittsburg, Pennsylvania, and the price paid

ranged from 30 to 36 cents delivered for every unit of metallic manga-

nese with allowances for iron, silica, etc., which represents an average

of $19 per ton. Work has been stopped pending negotiations for the

construction of a railroad.

At the Sultana mine explorations show the existence of some 200,000

tons of ore; at the Balkanes, 100,000 tons; in the Generala and the

Serrallo, 150,000 tons, and at other mines not developed large deposits

are known to exist. On the whole it has been estimated that 800,000

tons of manganese can be won in this group. The following statement

as to the actual cost of producing ore in this group of mines by the

primitive methods that have been in use and an estimate of the cost

with improved methods and a railroad have been given

:

o Condensed from the American Manvfactvrer, May 27, 1892.
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Costs fur producing Cuban manganese.

Cost, to tlie owner:

Extraction $0. 50

Bagging 30

Transportation in cars to

Cristo 6.00

Freight railroad to C iiha 1 . 27 rl

Loading and unloading oO

Shipping and freight to New
York 4.50

Administration 1. 00

13. 87 J-

Cost to the proposed company

:

Extraction

Freight, railroad to Cristo.

Freight to Cuba
Freight to New York

Administration *

.

Koyalty

$0.50

.60

1.27i

2. !50

.50

2."50

Cost in United States 7. 87i

Considerable ore has been taken from the Marguerita group of mines.

At the Pabelita mine, in this group, work was begun in 1889. This

mine is 3,180 meters from the raikoad station at Oristo, at an eleva-

tion of 180 feet. The ore is largely pyrolusite, assaying more than 50

per cent, metallic manganese. Some 15,000 tons of ore have been

mined here. Quite a quantity of the ore produced is wasted for want

of a washing plant. From the Marguerita mine some 300 tons have

been produced; from the Balsford, 700; from the Pilar, 500 tons; the

Thiers, 1,000 tons; the Fodera, 2,000 tons; and various smaller amounts

from other mines. From the Boston mine some 12,000 tons have been

extracted from one pocket. The dimensions of this pocket are 300 feet

long, 30 feet wide, and 32 feet deep. The ore analyzes 48 per cent, to

52 per cent.

The Bueney group of mines is the smallest. It comprises the San

Jose and Gloria, from which some 2,000 tons of a 54 per cent, to 58 per

cent, manganese have been extracted. In the Magdalena group, near

the Sigua Iron Company's mines, there is an abundance of rich ore.

The Portello mines have not been worked to any extent.

The exportation of manganese ores from the mines near Santiago

since 1888 is as follows

:

Exportation of manganese s>res from Santiago district, Cuia, from 1888 to 1891.

Tears.
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Mining and Mechanical Engineers, by Edward Halse, lie stated that

in one of the hills northeast of Arenig, consisting mainly of Upper
Trappean ash, with a mass of feldspathic porphyry cropping out of

the northern side, various veinlike fissures of manganese and iron,ore

are traced. A sample of this ore is as follows

:

Analysis of MerionetlisMre manganese ore.

Silica
Phosphorus
Iron

Per cent.

46.07
14.00
0.147
1.7

Eegarding this deposit Mr. Halse stated: "In one vein the rib was
21 inches thick, and was separated from a 9-inch rib by 11 feet of mod-
erately soft rock, and near what appeared to be the hanging wall were

several ribs of ore, separated by soft decomposed rock. Another vein

was found 3 feet wide, and the contents consisted of impure earth, brown
oxide of iron, with patches of pyrolusite or psilomelane. From a care-

ful examination of this and other veins it would appear that there is no
distinct evidence of these being fissure veins, the manganese merely

locally filling the joints and certain superficial fissures in the country

rocks. It appears that the manganese has come from the feldspathic ash

itself, and as a result of surface erosion and decomi)osition has been

leached out from it and deposited in the joints and fissures. It would
be interesting to know to what depth the manganese ore actually i^ene-

trated, and can be profitably extracted from the veins and veinlike fis-

sures."

Though the ores of manganese above noted are found in Merioneth-

shire, the chief ore produced in Great Britain is a carbonate found in

the same county.

The total production of manganese ore in England and Wales for

1891 is as follows

:

Froduction of manganese ore in England and Wales in 1S91.

Counties.
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Production of manf/anese in Great JBniain, 1S83 to 1891.

Yeara.



146 MINERAL RESOURCES.

RUSSIA.

Most of the production ofmanganese in Eussia is in the southern part,

chiefly in the Caucasus, the shipping points being Poti and Batoum.

One statement of the exports since 1886 from these two ports is re-

ported as follows

:

Exports of Russian manganese, 1886 to 1890.

Tears.,



ALUMINUM.
By E. L. Packard.

Aside from the merely industrial aspect of the subject, the history of

aluminum is unique in affording an opportunity to study the growth,

absolutely ah initio and within the space of one generation of men, of a

metallurgical industry operating upon a new metal. Thirty-five years

ago aluminum was as much a chemical curiosity as any one of the rare

metals is to-day. Through the efforts of Deville it first acquired a

commercial character, and its extraction was transferred from the

sphere of laboratory experiment to become a metallurgical process.

Since his day the development of electro-metallurgy, largely due to

the attempts to produce aluminum economically, has increased to such

an extent that the chemical process founded by him has now given

way to the electrical form of metallurgy in extracting the new metal.

Following this change in metallurgy and the increase in its production,

attention has been drawn to other materials as sources of the metal

than the cryolite formerly used, and new occurrences of the ore of alu-

minum, which has now acquired an increased value, are sought for.

This increase of commercial demand, in turn, has caused the new ore

and its deposits to be studied and explained by the aid of the most re-

cent scientific methods. From the technical and industrial point of

view, we have now to deal with ores of aluminum as well as ores of

iron. From the scientific standpoint, while much is known of the ori-

gin of iron ores, little special attention has yet been paid to the genesis

of ores of aluminum on account of the recent appearance of the latter

metal in the arts. This metal, however, has the advantage of making
its debut in the full light of every known modern means of investiga-

tion—chemical, mineralogical, geological, and petrographical—and the

scientific explanation of its origin will doubtless be speedy and full. To
supplement the technology of the metal, it is deemed advisable to collect

and introduce here what is at present known of its ores and their occur-

rence and origin.

In the census bulletin on aluminum, prepared under the supervision

of this Division, it was stated that the aluminum produced in this

country (by the Pittsburg Eeduction Company) was then (1889) mainly
obtained from Greenland cryolite. I'J'o workable deposits of cryolite

have been authentically reported in this country. Tiie deposit at the
southern base of Pike's Peak, Colorado, described by Messrs. Cross and

147



148 MINERAL EESOURCES.

Hillebrand, in Bulletin ISTo. 20 of the U. S. Geological Survey, was
shown by them to be only of mineralogical interest. Bauxite deposits

and "alum beds" of considerable extent have, however, been found,

and the former mineral is used as a source of aluminum. It is the ore

of aluminum and occurs in Georgia, Alabama, and Arkansas.
The mineral received its name from Baux, a village in the south of

France, where it was first found, and the more highly ferriferous variety

was regarded and worked as an iron ore, but proved too refractory.

It sometimes ran as high as 42 per cent, metallic iron. The analysis by
Berthier revealed its true character. The geological occurrence of the

bauxite of Baux was studied by H. Coquand {Bull, de la SocietS Qeolog-

ique de France, vol. 28, p. 98, 1871), who describes the mineral as of

three varieties, pisolitic, compact, and earthy. The pisolitic variety

does not differ in structure from the iron ores of Franche Oomte and
Berry, although tHe color and composition are different. It occurs in

highly tilted beds alternating with limestones, sandstones, and clays,

belonging to the upper cretaceous period, and in pockets or cavities in

the limestone. The limestone containing the bauxite and that adjacent

thereto is also pisolitic, some nodules being as large as the fist, and the

pisolitic bauxite has sometimes a calcareous cement, and at others is

included in a paste of the compact mineral. M. Coquand supposed that

the alumina and iron oxide composing the bauxite were brought to the

ancient lake bed in which the lacustrine limestone was formed by min-

eral springs, which, discharging in the bottom of the lake, allowed the

alumina and iron oxide to be distributed with the other sediment. In

some cases the discharge occurred on land, and the deposit then formed

isolated patches. He refers to other similar deposits of bauxite of the

same period in France. Sometimes the highly ferriferous mineral pre-

dominates over the aluminous (white), at others diaspose is found en-

veloping the red mineral, while in other cases it is mixed Avith it, pre-

dominating largely, and sometimes manganese peroxide replaces ferric

oxide. In some places the ground was strewed with fragments of tuber-

ous menilite, very light and white.

M. Ange {Bull. Soc. Geolog. de France, 16, p, 345, 1888) describes the

bauxite of Var and Herault and gives analyses of it. Over 20,000 tons

were being mined in this region annually at the time of writing his

report (1888). In the red mineral of Yar druses occur with white

bauxite running as high as 85 per cent. AI2O3, and 15 per cent. H2O,

corresponding to the formula AI2O34-H2O. He refers to the prevailing

theory of the formation of bauxite, according to which solutions of the

chlorides of aluminum and iron in contact with carbonate of lime un-

dergo double decomposition, forming alumina, iron oxide, and calcium

chloride. Other deposits in the south of France, in Ireland, Austria,

and Italy, he says, confirm this view, because they also rest upon or

are associated with limestone. The bauxite deposit in Buy de Dome
which he studied could not, however, be explained by this theory be-
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cjiuse it >A'as not associated witli limestone, but rested directly upon

gneiss and was partly covered by basalt. The geological sketch map
of the deposit near Madriat, Puy de Borne, which he gives shows gneiss,

basalt, with uncovered bauxite largely predominating, and patches of

miocene clays, while a geological section of the deposit near Villeveyrac,

Herault, shows the bed of bauxite conformably following the flexures

of the limestone formation when covered by more recent beds, and when
exposed and denuded occuj)ying cavities and pockets in the limestone.

This occurrence is substantially the same as that of the neighboring

Baux. M. Ang6 agrees with M. Coquand in attributing the bauxite to

geyserian origin. He uses as an illustration of the contemporaneous

formation of bauxite tlie deposits from the geysers of the Yellowstone

park, which is evidently due to a misunderstanding. He made no pet-

rographical examination of the bauxite of Puy de Dome, nor did he

attempt to trace any genetic relation between the latter and the accom-

panying basalt. The occurrence is, however, noteworthy, and an exam-

ination might show that it is another instance of the direct derivation

of bauxite from basalt, which is maintained in the two following in-

stances, somewhat imperfectly in the first to be sure, but with greater

detail in the second.

The first is a paper by Lang in the Berichte der Deutschen Che-

mischen Gesellschaft, Vol. 17, p. 2892, 1884. He describes the bauxite

in Ober-Hessen, which is found in the fields in round masses uj) to

the size of a man's head, embedded in a clay which is colored with

iron oxide. The composition varies very widely. The petrographical

examination showed silica, iron oxide, magnetite, and augite. The

chemical composition and petrographical examination shows the

bauxite to be a decomposition product of basalt. By the weathering

of the plagioclase feldspars, augite, and olivine, nearly all the silica

had been removed, together with the greater part of the lime and

magnesia; the iron had been oxidized and hydrate of alumina formed

as shown by its easy solubility in hydrochloric acid. The residue of

the silica had crystallized as quartz in the pores of the mineral.

The more detailed account of the derivation of bauxite from basalt is

given in an inaugural dissertation by A. Liebreich, abstracted in the

Ghemisclies Centralblatt, 1892, ^o. 3, p. 94. This writer says that the

well-known localities of bauxite in Germany are the southern slope of

the Westerwald near Miihlbach, Hadamar, in the neighborhood of

Lesser Steinheim, near Hanau, and especially the western slope of the

Yogelsberg. Chemical analyses show certain differences in the compo-

sition of bauxite from different places, the smaller amount of water in

the French bauxite referring it to diaspore, while the Yogelsberg min-

eral is probably Gibbsite (hydrargillite). The bauxites of Ireland, of

the Westerwald, and the Yogelsberg, show by certain external indica-

tions their derivation from basalt. The bauxite of the Yogelsberg

occurs in scattered lumps or small masses, partly on the surface and
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partly imbedded in a grayish wliite to reddish brown clay, which con-

tains also similar masses of basaltic iron ore and fragments of more or

less weathered basalt itself. Although the latter was associated inti-

mately with the bauxite, a direct and close connection of the two could

not be found, but an examination of thin sections of the Vogelsberg

bauxite showed that most specimens still possessed a basaltic (aname-

site) structure, which enabled the author to determine the former con-

stituents with more or less certainty. The clays from different points

in the district carrying basalt, basaltic iron ore, and bauxite were ex-

amined, some of which showed clearly a sedimentary character. Some
of the bauxite nodules were a foot and a half in diameter and possessed

no characteristic form. They were of an uneven surface, light to dark

brown, white, yellowish, and gray in color, speckled and pitted, some-

times finely porous and full of small colorless or yellowish crystals of

hydrargillite. The thin sections showed distinct medium-granular

anamesitic structure. Lath-shaped portions filled with a yellowish sub-

stance preponderated (the former plagioclases) and filling the spaces

between these were cloudy, yellow, brown, and black transparent

masses which had evidently taken the place of the former augite. Laths

and plates of titanic iron, often fractured, were commonly present and

the contours of altered olivine could be clearly made out. The ana-

mesitic basalt of the neighborhood showed a structure fully correspond-

ing with the bauxite. Olivine and titanic iron oxide were found in

the clay by washing. The basaltic iron ore also showed the anamesite

structure.

The American occurrences of bauxite so far observed are in Ala-

bama, Georgia, and Arkansas. Prof. Eugene A. Smith, state geolo-

gist of Alabama, has kindly furnished the following information in re-

gard to the bauxite of that State. He writes:

"The mining of bauxite was begun in Alabama in November, 1891,

by the Southern Bauxite Mining and Manufacturing Company, of Pied-

mont, Alabama, which has shipped up to date (November, 1892) about

3,600 tons. In July, 1892, the EepubUc Mining and Manufacturing

Company, of Hermitage, Georgia (which is the pioneer in the business),

secured a lease of the mines of the Bass Furnace Company, at Eock
Eun, Cherokee county, and has shipped up to date, about 1,300 tons. In

addition to this both companies have several hundred tons under sheds

drying out. The ore goes to Philadelphia and Natrona, Pennsylvania;

Syracuse, Buffalo, Brooklyn, New York, and other places. * * *

It comes into competition with the ore from Baux in France, which can

be purchased at a lower price than that at which this region can furnish

it; but it is claimed by the manufacturers that our ore is more soluble,

and therefore more valuable, though containing slightly less alumina.
* * *

I
Omj alumina runs from 56 i)er cent, to 60 per cent, aver-

age carload analysis. Of the insoluble matter silica is the chief ingre-

dient. The ore. contains from 2 to 3 per cent, of titanic acid, and
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will average from 25 per cent, to 30 j)er cent, of water. The ore occurs

associated with limonites and kaolins in irregular beds, in the region

underlaid by the Knox dolomite of the Lower Silurian formation. In

Alabama these occurrences are always near to the foothills of the moun-
tains formed of the Weisner quartzite or sandstone, which is a member
of the Cambrian in this State. The bauxite therefore seems to be asso-

ciated chiefly with the lower beds of the Knox dolomite. The best

known occurrences are near Eock Eun furnace in Cherokee county,

where it has been followed for a few miles towards the Georgia line.

This is the only place in Alabama where any systematic mining is

done, and this by the two companies above named whose mines are

closely contiguous. ISTear Jacksonville, Alabama, in Calhoun county,

the ore has also been discovered, but not yet mined commercially.

"The mines are in S. 25, T. 11, E. 11, about 3^ miles northeast of

Eock Eun furnace and close to the Georgia line. In mining the limo-

nite in one place great quantities of bauxite were moved and lie now
in the dump pile. This was before it was recognized as bauxite."

The statistical information in the foregoing was furnished to Prof.

Eugene A. Smith, State Geologist of Alabama, by Mr. J. M, Garvin,

superintendent of the Eock Eun Furnace Company.
He sends analyses, which are included with the others on a subsequent

page.

The Georgia bauxite occurs in the same formation. The Bureau is

indebted to Mr. J. W. Spencer, State Geologist of Georgia, for the fol-

lowing account of its occurrence:

" It occurs in the residual clay from decomposition of the Knox (cal-

ciferous) dolomite formation, which series is greatly developed in

Georgia. The principal belt commences near Adairsville and widens
out, extending in a southwest direction to Alabama. It occurs in the

vicinity of brown iron and manganese ores. Indeed, the bauxite-bear-

ing portion of the Knox series is nearly coincident with the manganese
dejwsits. It occurs in pockets, often of great extent, and is usually

covered with a few feet of clayey surface. A kaolin is often associated

with it. It is mostly in concretionary nodules forming large masses
or small kidney-shaped masses scattered through the clay. Much of

the bauxite is light colored, but other portions contain much iron. At
one locality Gibbsite occurs associated with it. It evidently has a
similar origin with the brown iron or manganese ores, and was proba-

bly deposited in lagoons from solution of decomposed crystalline rocks,

which occur 18 or 20 miles to the east. Alumina is slightly soluble in

water containing CO2, as are also the other metals." The' analyses of
the Georgia bauxite by Prof. H. C. White are given below.

An estimate of the quantity of bauxite remined in Georgia, furnished
to this division by Mr. Wm. G. IJfeilsou, of Philadelphia, gives 728 tons
for 1889, 1,850 tons for 1890, and 3,300 for 1891. The total output for

Alabama up to June, 1892, was 3,200 tons.
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The Arkansas bauxites occur in Tertiary areas and in tlie neiglibor-

liood of eruptive syenites, to wliich they seem to be genetically related.

The mineral is pisolitic in structure, and varies in color and chemical

composition (analysis below). It has been mined for iron ore, some

specimens yielding 50 per cent, metallic iron, and is of great abun-

dance (Prof. J. C. Branner, American Geologist, vii, p. 181).

Having now traced the ore of aluminum to its origin, as far as present

information will allow, the following analyses will show the wide varia-

tions in its composition.

of hauxite, from Baux.

[Analyst, Deville.]

SiOa
AI2O3
rijOj
H20
TiOs
CaCOa
Corundum

.

Total

.

Compact
variety.

Per cent.
2.8

57.6
25.3
10.8
3.1
.4

100.0

Pisiform.

Per cent.
4.8

55.4
24.8
11.6
3.2
.2

100.0

Bard and
compact
calcareouB

Per cent.

80.3
34.9
22.1

12.7

100.0

Bauxite
from

Calabres.

Per cent.

2.0
33.2
48.8

French tauxites of two different types.

SiOj
AI2O3
PejOs and FlO
HjO
TiOa

Total

Eed baux-
ite from
Thoronet,

Var.

Per cent.

0.30
69.30
22.90
14.10
3.40

110. 00

White
bauxite

from ViUe-
veyrae
H6rault.

Per cent.

2.20
76.90

.10
15.80
4.00

99.00

Jiialyses of German bauxite.

FKOM WOCHEIN.

[Analyst, LiU.]

Percent.

SiOj
AljOs
FoA
CaO
MgO
SO3
I'A
H2O

Total

6.29
64.24
2.40
.85
.38

*.20

.46
25.74

100. 56
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FFwOM LANGSDOEF.

[Analyst, Lang.]

Brownish
red.

Light red.

SiOj
AI2O3
re-A
FeO
CaO
MgO
K2O
NazO
H2O (ign.)

H2O (100°)

COj
P.O5

Per cent.
5.14

50.85
14.36
0.35
.41
.11
.09
.17

27.03
1.35

trace.
.48

100. 34

Per cent.

10.27
49.02
12.90

not det.
.62

trace.
.11
.20

25.88
.93
.26

100. 57

FEOM VOGELSBEEG.

[Analyst, Liebreich.]

SiOj
AI2O3
FejOa
CaO
MgO
H2O (ign.)

H2O (100°)

TiO

Per cent.

1.10
50.92
15.70

.80

.16
27.75

.85
3.20

100. 48

Analyses of Alabama bauxite.

[Analyst, Dr. Wm. B. Phillips.]

From
Cherokee
county.

Jaetson-
ville,

Calhoun
county.

Jackson-
ville,

Calhoun
coanty,

red.

Jackson-
ville,

Calhoun
county,
white.

SiOa
AI2O3
FejOs
HjO hygroscopic

.

HjO combined
TiO,

Per cent.

37.87
39.44
2.27
9.20
12.80

Per cent.

18.67
45.94
11.86
1.40

21.20

Per cent.

7.73
47.52
19.95

\ 23. 57

Per cent.

23.72
41.38

.85

23.72

Analyses of bauxite from Jacksonville, Calhoun county, Alabama.

[Analyst, W. F. Hillebrand.]

Eed. White.

SiOj
AljOg
FejOg
TiOjt
PjOs
HjO (100")

.

HjO (ign.).

Total

Per cent.

10.25
41.00
25.25
2.53

trace.
.65

20.43

Per cent.

21.08
48.92
2.14
2.52

trace.
.45

23.41

100. 11 98.62

CaO, MgO, and alkalies, not looked for.
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Analyses of bauxite from Floyd county, Georgia.

[Analyst, Nichols.]

SiOi -

AI2O3
FeaOs
TiOa-
H2O.

Total

-

Per cent.

2.80
52.21
13.50
3.52

27.72

9.75

Per cent.

57.25
3.21
3.60

Per cent.

2.30
50.88
1.49
3.55

.07

Analyses of bauxite from Georgia.

[Analyst, Prof. H. C. White.]
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sistiiig' of fluorides of Jiliimiuum and sodium, which is regarded as serv-

ing as a vehicle for the alumina. The furnace for effecting the opera-

tion is made in the form of an open iron-cased box which is thickly lined

with carbon and is provided with a spout at the bottom for tapping oft*

the aluminum. A large block, or series of bars of carbon, carried on an

adjustable support and arranged to dip into the center of the furnace,

forms the anode, the furnace itself forming the cathode. After the

flux and alumina have been introduced the carbon anode is brought

well down into the furnace and the current turned on. At first con-

siderable resistance is offered, but as the materials in the furnace be-

come highly heated this decreases, and the anode can be raised some-

what. Decomposition soon begins, the alumina being resolved into

oxygen and metallic aluminum, the former being liberated at the anode,

and, combining with the carbon of which it is composed, passes off as

carbonic oxide, while the metallic aluminum, being heavier than the

melted bath, sinks to the bottom of the latter and is tapped off from

time to time. As the alumina is used up the increase in resistance in-

dicates the progress of the reduction, and fresh alumina is added. The
operation is therefore continuous.

Several new processes were patented during the year 1891 in Europe
and in this country, the published character of which describe varia-

tions (improvements) on those already well known. It would be with-

out the scope of this report to describe these processes until there is

evidence to show that they have been put in operation in this country.

The Pittsburg Eeduction Company and the Oowles Company were the

only producers in 1891.

Production.—The amount of aluminum produced in this country dur-

ing 1891, including small experimental concerns and that contained in

alloys, amounted to 150,000 pounds. The Pittsburg Eeduction Com-
pany's plant was in operation only five months of the year, owing to its

removal to Kensington. In the preceding year the production was
47,881 pounds 5 and in 1889,19,200 pounds. This is exclusive of the

quantity produced as alloys, of which no statistics are available for

1891.

In 1889 it wfis estimated that the total amount of aluminum extracted

up to that date was about 116 tons, but that the indications then were
that the annual production would soon exceed that amount. This pre-

diction has been more than verified. The Neuhausen Company was
producing at the rate of 1,000 kilos a day at the close of 1891. {Ding-

ier, 282, 2, p. 431.) A branch of this company at Fuges produces about
400 kilos daily, and altogether it is safe to say that over 500 tons of

aluminum are being produced annually in this country and Europe.
Although the American production has been far outstripped by the
European there are indications that the year 1892 will show an im-

provement in this industry in this country.

Price.—In the United States the price of aluminum ranged from 75

cents to 90 cents per i)ound, according to quantity. At the beginning
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of 1892 it was quoted at 50 cents wholesale in the market reports.

The European price was 5 marks per kilo at the latter date.

Uses.—'Besides the metallurgical use of aluminum in casting iron and

steel, to be referred to below, the metal is used for an infinity of small

articles as has always been the case, and for which its lightness,

streng-th, and freedom from tarnish eminently adapt it. Indeed, with

a total production of between .500 and GOO tons, of which, perhaps, 300

only are available for manufactured articles, no extensive use on the

large scale could be expected. The newspapers have frequently spoken

of the Swiss steam launch of aluminum. A life-boat of aluminum was
under construction at Stralsund, Prussia, in December, 1891. It was
expected that the lightness of the metal would be of great advantage

in dragging the boat over the sands and in hoisting and lowering it.

The list of proposed uses continues to increase. Disregarding them,

the actual use is sufficiently varied. Small articles, viz., drinking cups,

rulers, and paper-cutters, perfumery stands, smokers' sets, ash-re-

ceivers, toothpick and match holders, watch cases, lemonade shakers,

card-receivers, butter dishes, rings, spoons, picture frames, bracelets,

napkin rings, sleeve and collar buttons, scarf and shawl pins, pen-

racks, dog collars, key chains, padlocks and chains, hairpins, pencil

cases, and pannikins are advertised.

In Germany aluminum tubing is used for penholders, umbrella

handles, walking sticks, billiard cues, chair legs, photograph frames,

and newspaper-holders.

Powdered aluminum mixed with chlorate of potassium has been used

for flash lights instead of magnesium. It is said to make an excellent

light and to give no smoke like magnesium.

Mr. Alfred E. Hunt, president of the Pittsburg Eeduction Company,
in a lecture delivered in March, 1891, gives some information in regard

to the use of aluminum in railroad work. He says that the metal has

been used, on account of its lightness, for slide valves (experimentally)

;

for valves to control the passage of the air from the storage to the

brake cylinders in the new and larger forms of the Westinghouse air

brake, the inertia of the heavy iron or brass valves being a serious con-

sideration ; for the fan blades and frames of windmills ; in semaphore

signal disks and their moving frame work.

The use of aluminum for canteens and military equipments in the

German armyhas suggested a similar use in this country, and alumiimm
curb bits, saber-belt plates, canteens, meat cans, cartridge-belt i)lates,

and spoons and forks have been submitted to the War Department in

Washington for consideration. The object is to save weight and avoid

rust.

The substitution of aluminum for glass flasks for the army and its

use in general for vessels which are designed for holding foods and
drinking fluids have given rise to experiments in Germany to test the

action of various fluids upon the metal. The results are on the whole
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favorable to its employment for such purposes. It must beremembered

tliat the alumiuuni of commerce contains small quantities of other

metals and metalloids, sometimes amounting to 2 per cent., so that it is

virtually an alloy. The resistance of aluminum to acids has long been

a popular belief, and, before giving the results of the experiments as to

the action of drinking fluids upon aluminum, the following account of

some experiments with nitric and sulphuric acids is given to show that

the former belief in the resistance of the metal to all acids except hydro-

cloric must be modified. Undoubtedly the physical condition of the

metal operated on as well as its chemical composition makes a great

difterence in its power to resist the action of acids, a finely divided

metal being much more easily attacked than the same metal in large

pieces. G. A.heRoy {Chemisches Centralblatt 1892, Bd., i No. 2, p. 51)

found that nitric and sulphuric acids of different strengths acted upon

aluminum as shown below under the conditions specified. He used

aluminum foil having the composition 98.29 per cent, to 99.6 per cent,

aluminum, 1.60 per cent, to 0,30 per cent, iron, and 0.10 per cent, to 0.25

per cent, silicon. The foil was polished, freed from fat with caustic

soda, washed with alcohol, dried in the air bath, cut up, weighed, and

introduced int ) the acids. In this fine condition the action of the acids

was as shown in the following table, the weight being the amount of

metal disolved expressed in grams per square meter. The action lasted

twelve hours.

Action of various acids on aluminum foil.

Acids.

Pure H2SO4 . . .

.

Common H2SO4 .

PureH2S04
Common H2SO4.
PureH,S04
PnreHjSOj
Pure H NOs--..
Common H NO3
Common H NO3
PureHjSO''
Common H2SO4.
PureHNOg ....

Common H JSTOa
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perature of tlie room, and the fluids were examined either directly for

alumina or were evaporated and the ignited residue so examined. The

conclusion reached was that aluminum possesses only a slight degree

of resistance to the agents named, except alcohol, ether, and aldehyde,

and that it is therefore unsuitable for wares which are to be used for

acid drinks, coifee, tea, etc., or articles which are to be cleaned with

soda or soap. Its application in daily life would therefore be very

limited.

On the other hand, G. Eupp {Dingier, 283, i, January 21, 1892), criti-

cises the methods employed by Liibbert and Eoscher for determining

the action of the fluids by estimating the alumina contained in them, as

well as the use of aluminum leaf for their experiments, which is attacked

much more easily than the compact metal, the former being acted on even

by boiling water, while the latter is unaffected. His own experiments

were madeupon aluminum vessels (canteens, drinking cups, etc.) and foil,

the object being to determine the availability of the metal for use in

the army. The carefully dried and weighed vessels were filled with

the different fluids or the foil was immersed in them, and th'e action

was allowed to continue four, eight, and twenty-eight days, at the

temperature of the room with frequent stirring. The fluids included

wines of different kinds, beer, kirschwasser, cognac, coffee, tea, milk,

drinking water, 1 percent, solution of tartaric acid, acetic acid (1 per

cent., 4 per cent., 10 per cent, solutions), vinegar (10 percent.), soda

solution (1 per cent.), besides butter, honey, and preserved fruits.

The articles were then cleaned, dried, and weighed, to determine the

loss of weight. The results, which fill a large table, showed that in

most cases there was absolutely no action and in the few cases where

there was a perceptible loss of weight it was so trifling as to be disre-

garded. To the objection that continued drinking of fluids containing

a small quantity of alumina would eventually be dangerous, the author

points out that the ash of all the fluids usually drank contains alumina,

as well as most foods and drinking water itself. His conclusion is that

there is no objection to the use of aluminum for canteens and similar

vessels.

These conclusions of Eupp were confirmed by Dr. A. Arche {Dingier

^

Vol. 284, Eo. 11, p. 255), whose experiments show that the purity of alum-

inum (using the percentage of silicon as a means of classification) has

much to do with its power of resisting the solvent action of fluids, and

they also show that the mechanical preparation of the metal is an impor-

tant factor. He found that hammered aluminum was least attacked,

rolled metal came next, and then the drawn metal, while cast metal was

much more easily attacked (by acetic acid).

Metallurgical use.—The quantity of aluminum used in this country in

the manufacture of iron and steel castings is probably from 25 to 30 per

cent, of the total production. In Europe it is estimated by Professor

Wedding to be 54 per cent. This use, as was explained in the last;



ALUMINUM. 159

number of this series, consists in adding from 0.10 to 0.15 per cent, of

aluminum to iron or steel just before casting, by wliicli blowholes are

prevented and sounder castings are produced. This use is becoming

general. The beneficial effect, as was shown by experiments referred

to last year, is due in part at least to the deoxidizing action of aluminum

upon carbon monoxide at a high temperature, a reaction which was
demonstrated directly between the metal and the gas. This subject

has not yet received an exhaustive examination. For this purpose it

would be necessary to know the composition of the iron or steel operated

on in each case and make comparative tests on the different specimens.

It is also probable that the method of melting employed has an effect

on the result.

A detail of manipulation m the method of applying aluminum, es-

pecially in castings for steam and pump cylinders and other castings

intended to resist high pressures, is reported in Dingler^s Journal (Vol.

284, ISTo. 11, p. 255). The addition is made by first forming a mixture of

aluminum andiron, which is effected by j^lacing the proper quantity of

heated aluminum in the bottom of a small ladle, running some iron into

the ladle from the furnace, and waiting until the mixture begins to stiffen.

Then the iron to be oi^erated on is run into a large ladle and the iron-

aluminum mixture is poured into it, whereby an intimate mixture of

the whole is effected. For 100 kilograms of iron to be operated on 200

grams of aluminum are used (= 0.20 per cent.) The iron is not poured

at once from the large ladle, but is allowed to stand until it is orange-

yellow and a thin film begins to form on the surface. As soon as this

occurs the film is removed and the iron is poured. The mold should

be kept full. jSTo reason is assigned for this procedure, but it appears

that iron containing aluminum is inclined to shrink excessively and
that this tendency must be obviated by pouring as cold as possible.

According to a paper read by Mr. J. W. Laiigley, at the Glen Sum-
mit meeting of the American Institute of Mining Engineers, the prac-

tice in the United States in pouring ingots is as follows : The alumi-

num, in small pieces of ^ or ^ pound weight, is thrown into the ladle

during the tapping, shortly after a small quantity of steel has already

entered it. The aluminum melts almost instantaneously and diffuses

with great rapidity throughout the contents of the ladle. The diffu-

sion seems to be complete, for the writer had never seen the slightest ac-

tion indicating want of homogeneity of mixture, all of the ingots

poured from one ladle being precisely alike so far as the specific action

of the aluminum was concerned. The quantity of aluminum to be em-
ployed will vary slightly according to the kind of steel and the results

to be attained. For open-hearth steel, containing less than 0.50 per

cent, carbon, the amount will range from 5 to 10 ounces per ton of steel.

For Bessemer steel the quantities should be slightly increased, viz,, 7

to 16 ounces. For steel containing over 0.50 per cent, carbon, aluminum
should be used cautiously; in general between 4 and 8 ounces to the
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ton. If these statements are put in tlie form of percentages, it will at

once be seen how extremely minute is the quantity of aluminum which

causes such marvelous results, for the numbers are:

4 ounces= 0.0125 per cent = 1-8000

5 ounces= 6.0156 per cent =^ 1-6500

8 ounces =0.0250 per cent = 1-4000

16 ounces= 0.0500 per cent ~ 1-2000

Soldering.—From the articles which occasionally appear in the trade

journals, both in this country and in Europe, and the patent list, it ap-

pears that the difficulties of soldering aluminum have not been over-

come. Some of the new solders are introduced here without comment.

Chloride of silver has been recommended as a solder. It is to be

finely powdered and spread along the junction to be soldered and

melted with the blow-pipe. Mr. Joseph W. Eichards makes an alloy

of aluminum 1 part, zinc 8 parts, tin 32 parts, and phosphor-tin, con-

taining 5 per cent, phosphorus, 1 part. The aluminum is first melted,

then the zinc is added, and finally the tin, which has been melted sep-

arately and mixed with the phosphor-tin. The alloy is poured into small

bars for use. The object is to provide in the phosphorus a powerful re-

ducing agent to prevent the formation of the film of oxide which usu-

ally prevents the intimate contact of the opposed surfaces. (United

States patent 407789, October 5, 1891.) Another formula is, cadmium
50 parts, zinc 20, tin 30. The zinc is first melted, then the cadmium
is added, and finally the tin {Bingler's Journal^ Vol. 284, No. 6, page

144.) Electroplating the surfaces with copper and then applying the

solder was mentioned last year.

Other solders which have been used are composed of

—

Composition of certain solders for aluminum.

I.
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tial to the success of the operation. Alloy I is recommended for small

objects ofjewelry; alloy IV is said to be best adapted for larger objects

and for general work, and is that most generally used. The successful

performance of the act of soldering appears to require skill and experi-

ence, but the results obtained are said to leave nothing to be desired.

Soldering tools of copper or brass should be avoided, as they would
form colored alloys with the aluminum and solder. The skillful use of

the aluminum tool, however, requires some practice. At the instant of

fusion the operator must apply some friction, and, as the solder melts

very suddenly, the right moment for this manipulation may be lost

unless the workman is experienced.

Alloys.—It is regretted that no statistics of the production of alumi-

num bronze and ferro-aUyninum in this country can be given for 1891.

Both of these valuable alloys have been produced by the Cowles ]iilec-

tric Smelting and Aluminum Company for a number of years, and have
found their way into the market on a considerable scale. The ferro-

aluminum made by this company was used as a vehicle for adding
aluminum to iron and steel in making sound castings when that method
was first introduced. Aluminum bronze is coming into use in Germany
for torpedoes on account of its strength and noncorrodibility, and for

telejihone wires. It was estimated that 280,000 kilograms would be
used during 1892. The 5 per cent, bronze has been used for some
time for nozzles of gas motors on account of its nonoxidizable character,

and the 12 per cent, bronze is used for the pins of needle guns, for

which purpose it is said to be better than steel.

The number of patents which have been granted for aluminum alloys,

either where that metal forms a minor ingredient or has small quanti-

ties of other metals added to it for special purposes, shows that experi-

menting in this direction is increasing. As yet much of this experi-

menting is done without definite knowledge or aim on the part of in-

ventors. Doubtless, in time, valuable conclusions may be derived from
this kind of work, after rigid experiments with a definite purpose or

idea have been undertaken. Of alloys formed with a specific purpose
in view, that containing a small quantity of titanium, and another con-

taining silver, were described last year. Others are mentioned in a
lecture by Mr. Hunt, president of the Pittsburg Eeduction Company,
whose statements are valuable because they are based on knowledge
and experience. He says

:

" The alloys of from 2^ to 12 per cent, aluminum with copper have so

far achieved the greatest reputation. With the use of 8 per cent, to 12

per cent, aluminum in copper we obtain one of the most dense, finest-

grained, and strongest metals known, having remarkable ductility as
compared with its tensile strength. A 10 per cent, aluminum bronze
can be made in forged bars with 100,000 pounds tensile strength, 60,000
pounds elastic limit, and with at least 10 per cent, in elongation in 8
inches. An aluminum bronze can be made to fill a specification of

6442 MIN 11
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130,000 pounds tensile streugtli and 5 per cent, elongation in 8 inches.

Bncli bronzes have a specific gravity of about 7.50, and are of a light

yellow color. For cylmders to withstand high pressures such bronze

is probably the best metal yet known.

"The 5 to 7 per cent, aluminum bronzes have a specific gravity of

8.30 to 8, and are of a handsome yellow color, with a tensile strength

of from 70,000 to 80,000 pounds per square inch, an elastic limit of

40,000 pounds per square inch. It will probably be bronzes of this

latter character that will be most used, and the fact that such bronzes

can be rolled and hammered at a red heat with proper precautions will

add greatly to their use. Metal of this character can be worked in

almost every way that steel can, and has for its advantages its greater

strength and ductility, and greater power tq withstand corrosion, be-

sides its fine color. With the price of aluminum reduced only a very

little from the present rates, there is a strong probability of aluminum

bronze replacing brass very largely.

"A small percentage of aluminum added to Babbitt metal gives very

superior results over the ordinary Babbitt metal. It has been found

that the influence of the aluminum upon the ordinary tin-antimony-

copper Babbitt is to very considerably increase the durability and

wearing properties of the alloy. Under compressive strain aluminum

Babbitt proves a little softer than the ordinary Babbitt. A sample 1^

inches in diameter by 1^ high began to lose shape at a pressure of

12,000 pounds. A similar sample of the same Babbitt metal without

the addition of the aluminum (having a composition of 7.3 per cent,

antimony, 3.7 per cent, copper, and 89 per cent, tin) did not begin to lose

its shape until a compressive strain of 16,000 pounds had been applied.

Both samples have stood an equal strain of 35,000 pounds. In com-

parative tests of the ordinary Babbitt metal and the aluminum Babbitt

metal, the latter has given very satisfactory results.

"The following alloys have recently been found useful: Mckel-

aluminum, composed of 20 parts nickel and 8 parts aluminum, used for

decorative purposes ; rosine, composed of 40 parts nickel, 10 parts of

silver, 30 parts aluminum, and 20 parts tin, for jewelers' work; sun

bronze, composed of 60 parts cobalt (or 40 parts cobalt), 10 j)arts alumi-

num, 40 (or 30) parts copper; metalline, composed of 35 parts cobalt,

25 parts aluminum, 10 parts iron, and 30 parts copper.

"Prof. Eobert Austin has discovered a beautiful alloy containing 22

per cent, aluminum and 78 per cent, gold, having a rich purple color,

with ruby tints.

"The addition of from 5 per cent, to 15 per cent, aluminum to type

metal composed of 25 per cent, antimony and 75 per cent, lead makes a

metal giving sharper castings and a much more durable type."

Mr. A. H, Cowles makes an alloy for electrical purposes consisting

of manganese 18 parts, Jiluminum 1.2 parts, silicon 5 parts, zinc 13 parts,

and copper 67.5 parts. This alloy has a tensile strength of 26,000 kilo-
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grams and 20 per cent, elongation. Its electric resistance is greater than

that of "neusilber," and it is therefore especially applicable for rheostats.

{Chemiker-Zcitung, March 12, 1892.)

Mr. 0. 0. Carroll makes an aluminum alloy for dentists' fillings, con-

sisting of silver 42.3 per cent., tin 52 per cent., copper 4.7, and alnmiiinin

1 per cent. It is reduced to powder and then forms an amalgam with

mercury. (U. S. Patent 475382, May 24, 1892).

Mr. Chas. B. Miller has patented an antifriction alloy of lead 320

parts, antimony 64, tin 24, aluminum 2. (U. S. patent 456898, July

28, 1891.)

Mr. Thomas MacKellar has patented an alloy for type metal of lead

65 i)arts, antimony 20, and 10 parts of an alloy consisting of equal parts

of tin, copper, and aluminum. The tin-copper-aluminum alloy is first

melted, the antimony added to it, and the mixture is then added to the

melted lead. (U. S. patent 463427, November 11, 1891.)

An aluminum bronze alloy contains aluminum 12 to 25 j)arts, man-
ganese 2 to 5, copper 75 to 85. It is the product of John A. Jean5on.

(U. S. patent 446351, February 10, 1891.)

The antifriction metal (Babbitt metal plus aluminum) contains anti-

mony 7.3 parts, tin 89, copper 3.7, with from ^ to 2.5 parts of aluminum.
It is patented by Alexander W. Cadman. (U. S. patent 464147, Decem-
ber 1, 1891.)

Aluminum imported and enteredf07' consumption in the United States from 1870 to 1S91,

Years ending

—

June 3a, 1870

.

1871.

1873.
1874.
1875.
1876.
1877.
1878.
1879.
1880.
1881.

Quantity.

Pounds.

2.00
683. 00
434. 00
139. 00
13in)0
251. 00
284.44
340. 75
517. 10

Value.

343

2

,125
,355
,412
,551
,978
,423
,042
,071

Years eudinff-

June 30, 1882
1883
1884
1885

Doc. 31,1886
1887
1888
1889
1890
1891

Quantity.
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Duriiigl891, 125,289pounds of metallic tm were produced from the Te-

mescal mines, near Kiverside, California. This amount is valued at $27,-

564 at 20 cents per pound in New York. The mill began running in April,

but only in a very small way. From January to July, 1892, the product

amounted to 137,000 pounds, making the total commercial product 272,-

289 pounds, or 136 tons of metallic tin produced in the United States.

up to July 1, 1892. Up to July, the latest date available, the produc-

tion in 1892 averaged 14 tons per month. The most complete account of

the occurrence of tin at this place is that by Mr. W. de L. Benedict,

published in the Engineering and Mining Journal of October 18, 1890.

In South Dakota vigorous work was carried on by the Harney Peak

company in the direction of deepening shafts on several of the mines

to 600 feet and other development work designed to afford a large out-

put when mining proper should be commenced. Early in 1892 the con-

centrating mill erected by Fraser & Chalmers was completed, and spurs

are still being built from the tracks of the Burlington and Missouri

Eiver railroad to the Ttrincipal openings. The company reports that

it is not expected that the mill will be started for several months yet,

until more railroad spura are built, which were delayed by spring rains,

and until larger pumps and other machinery are installed at some of

the openings.

In Virginia operations came to a standstill at the Cash property, in

Amherst county, because the company did not buy the mine, on which

an option was held, and where about $50,000 in machinery had been

placed in position. This machinery included a set of jigs and a Sturte-

vant mill.

The world's production of tin increased in 1891, and so did the con-

sumptive demand, resulting altogether in a decided decrease in the

stocks of tin. In spite of that, however, the prices ruled low, as shown

in the table of prices on the following page.

World's supply of tin from 1880 to 1891,

Years.
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According to Sargent's circnltir, from which most of the above figures

have been taken, the tin industry was in striking contrast to the other

larger metal industries. The increased total product came from greater

activity in the Straits Settlements and the island of Banca, with a slight

decline in Australia. It is probable that the influences which con-

tributed toward an increased production in 1891 will lead to even more

in 1892. The consumption increased by 1,708 tons, but was less than

the production by 1,806 tons. The stocks at the close of 1891 were

small and only sufficient for about five weeks' consumption. The fluc-

tuations in London prices were small; the highest price was £93 4s.

and the lowest £90 Os. 3d. The average price for the year was £91 3s.

a decline of £3 from 1890.

Tin plates.—DiiTing nine months from July 1, 1891, to March 31, 1892,

the newly established plants in the United States produced 1,468,056

pounds of tin plates; besides 3,772,774 pounds of terne (tin and lead)

plates, according to the statistics collected by Special Agent Ira Ayer,

of the Treasury Department. The above amounts do not include a

larger product, estimated at 2,000,000 pounds, of tin-plated ware made

by stamping block-steel plates into the form of various utensils, and

then dipping them in tin with the same result as tinware made in the

ordinary way.

Prices.—There have been no great fluctuations in prices in the past

two years similar to those in 1888, due to the operations of the French

copper syndicate. In 1889 the price was comparatively steady, fluctu-

ating by fractions of a cent from 21 cents per pound. In 1890 the

pricey were not so steady, the principal feature being a rise in Septem-

ber to 25 cents per pound. This soon declined again to 21 cents, which

was about the average for the year. The rise in price was due to a

speculative movement, and the corner was aided by comparatively light

stocks in ISew York and good consumptive demand. In 1891 the prices

ruled slightly lower without great fluctuations, except a rise to 21^ cents

in June. The prices for recent years are given below

:

Prices of tin in New Yorlc, hy months, from 18S5 to 1891.

[Cents per pound.]

Years.
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Imports and exports.—The following tables show the tin and tin plates

imported and entered for consumption from 1867 to 1890; also the value

of the exports of the manufactures of tin from 1826 to 1890

:

Tin and tin plates imported and enteredfor consumption in the United States, 1867 to 1891.



NICKEL AND COBALT.
The supply of domestic nickel, nickel anodes, nickel salts, etc., is

still obtained, as it has been for many years, from the same smelting-

works of Mr. Joseph Wharton, in Camden, New Jersey, and now some
nickel material is also famished by the Orford Copper Compapy, at

Constable Hook, New Jersey. In regard to the sources of the ores,

however, the industry has changed its character altogether. Many
years ago Chatham, Connecticut, furnished a small amount of ore,

but the dominant supply has been from the Lancaster Gap mine in

Pennsylvania, with occasional contributions from Oregon and Nevada.

Some years ago the lead works at Mine La Motte, Missouri, began sep-

arating the nickel and cobalt from their ores by converting it into a

rich speiss, which has been sold to the usual nickel refiners. Since the

beginning of 1889, however, nickel matte produced in Canada has

been bought and smelted in the United States. At the end of 1891

this resulted in closing the Lancaster Gap mine. So that in 1892 the

product of the "nickel smelters will be all from Canada, except occa-

sional small amounts from Mine La Motte, and from Nevada, Oregon,

and the mines near Webster, North Carolina. Nickel and cobalt are

by-products at Mine La Motte, and therefore the production will not

change markedly. At the western localities the situation is radically

different. There is no regular product, but in the process of deciding

whether the deposits can support a profitable industry large, though
Irregular, amounts of ore are apt to be offered for sale at any time.

Indeed there is a considerable accumulation of nickel and cobalt arsen-

ide on the* dumps at Lovelock Station, Nevada, and efforts are also

being made to market the Oregon silicates.

Production.—The ores mined in the United States yielded 118,498

X^ounds of nickel, valued in Philadelphia at $76,024. In addition to this

2,000,000 pounds of nickel contained in Canadian matte was smelted in

the United States. Not all of this, however, was contributed to the

general market, for a considerable amount was contained in the matte

purchased by the Navy Department and worked up by contract, the

copper being taken out and the nickel and iron being left as oxide. It

is delivered in this form to the steel works at Bethlehem and Home-
stead to furnish the nickel for armor plates. Some of this mixture

of oxides of iron and nickel made from Canadian matte is exported for

treatinent abroad.
167
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Nickel product of the United States, 1S76 to 1890.

Years.
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Analyses showed from 0.32 to 5.2G per cent, of nickel in various samples;

further development work is under way.

IMPORTS AND EXPORTS.

Nickel imported and entered for consumption in the United States, 1868 to 1891, inclusive.

Years ending

—

June 30, 1868 .

1869.
1870.
1871 ,

1872.
1873.
1874.
1875.
1876,
1877 .

1878,
1879.
1880.
1881.
1882 ,

1883.
1884.
1885.

Dec. 31,1880.
1887 .

1888.
1889.
1890.
1891.

Nickel.

Quantity. Value

Pounds.

17, 701
26, 140

2,842
3, 172
1,255

5,978
7,486

10, 496
38, 276
17, 933
22, 906
19, 015

/566, 571

355, 455

$118,058
134.327
99, 111

48, 133
27, 144
4,717
5,883
3,157

9,522
8, 837
7,829

25, 758
14, 503
17, 924
13, 098

260, 665
172, 476

Oxide and alloy of
nickel with copper.

Quantity. Value

Pound».

4, 438

12
156
716

8,518
8,314

61, 869
135, 744
177, 822
161, 159

al94, 711
105, 603
277, 112
439, 037
316, 895
367, 288
247, 299

gilO, 245, 200

$3, 911

36
10

824
7,847
5, 570

40, 311
107, 627
125, 736
119, 386
129, 733
64, 166

141, 546
205, 232
138, 290
156, 331
115, 614
148, 687

Total
value.

$118, 058
134, 327
99, 111
52,044
27, 144
4,717
5,883
3,193

10
10, 346
16, 684
13, 399
66, 069

122, 130
143, 660
132, 484
129, 733
64, 166

6141, 546
c205, 232
dl38, 290
el56, 331
376, 279
321, 163

a Tncluding metallic nickel.
b Including .$465 worth of manufactured nickel.
c Including $879 worth of manufactured nickel.
d Including $3,281 worth of manufactured nickel.
e Including $131 worth of manufactured nickel.

/ Classified as nickel, nickel oxide, alloy of any kind in which nickel is the element or material of
chief value.

g Classified as nickel and nickel matte.

Cobalt.—In connection with the nickel from Lancaster Gap, 7,200

pounds of cobalt oxide were produced in 1891, worth $18,000. The
product in previous years is given below

:

Production ofcolalt oxide in the United States from 1869 to 1891.

Years.
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Coialt oxide imporied and entered for consumption in the United Stales, 186S to 1S91,

Tears ending-



CHROME IRON ORE.
As stated in the previous report, the domestic product of chrome iron

ore comes from California. The industry of miningj^and shipping this

product is still on the decline, owing to the facility with which it can be

imported from Asia Minor. The product of the United States in 1891

was only 1,372 long tons, worth $20,580. This was about one-fourth of

the total consumption in Baltimore and Philadelphia. As shown be-

low, the domestic product was limited to Alameda, San Luis Obispo,

and Tehama counties in California. The mines of Del Norte county

were rendered unavailable by rains which washed out the roads.

Production of chromic iron ore in the United States.

Tears.

1880
1881
1882
1883
1884
1885

Quantity.
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Imports.—The following table shows the imports of chroniate and
bichromate of potash and chromic acid imported and entered for con-

sumption into the United States from 1867 to 1891

:

Chromate and Mchromate ofpotash and chromic acid imported and entered for consumption
in the United States, 1867 to 1891, inclusive.

Years ending-
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Prices of bichromate of potash in the United Stales from 1845 to 1892.

Tears.



ANTIMONY.
By E. W. Parkkk.

During 1891 more progress was made in the development of antimony

proi)erties in the United States than has been previously noted. In

Nevada particularly has the work been i^rosecuted, and an industry

which for a number of years has been one of a very desultory and un-

organized character, gives promise of becoming of considerable im-

portance. The x)roperties near Antimony, Arkansas, were not operated

during the year, the owners prefering to wait the completion of a rail-

road which is under construction, and which will enable them through

adequate transportation facilities to compete with other producers. A
small quantity of ore from this property produced in and carried over

from 1890 was smelted in Philadelphia, yielding 2,578 pounds, of me-

tallic antimony. This was marketed during 1891, as was also some-

thing over 4,000 j)ouuds of metal smelted from Arkansas ores in 1890.

Owing to litigation the mines near Pine Creek, Idaho, were not in

operation during the year. Mr. Frank Eoband, agent of the company
owning the property, reports it is expected that operations will be be-

gun in 1892 and prosecuted regularly. The Montana mines, located

near Thompson Falls, were not operated on account of a disagreement

among the owners. Operations are expected to be resumed during the

present year (1892) and on a more extended scale.

The domestic production for the year was therefore limited to the

State of Nevada. The product of ore (stibnite) amounted to 1,000 tons.

Of this 300 tons were smelted in San Francisco, about 400 tons were

shipped to Liverpool for smelting, and the remainder was carried over

.

In addition to this stock were 300 tons carried over from 1890, largely

the result of development work, and for which no attempt was made to

find a market. The value of the Nevada ores is quoted at from $65 to

$75 per ton at San Francisco, and from $125 to $140 at Liverpool,

England.

Among the localities where antimony is found should be mentioned

the property on Coyote creek, Iron county, Utah. It is said that this

property was worked about ten or twelve years ago, but on account of

heavy transportation expenses the enterprise was not successful and
was discontinued. It is claimed that with concessions in the way of

freight rates, the working of these properties could be i)rofitably carried

on. During 1891 the discovery of a valuable body of antimony was
reported in Inyo county, California. For a more extended discussion of

the antimony localities of the United States the reader is referred to

" Mineral Resources " for 1883-'84.
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Including the antimony from the Arkansas ores sold in 1890, the

amount of metal marketed in 1891 was 236,660 pounds, valued at

$27,007. The ore sent to Liverpool for smelting may be safely valued

at $20,000, making a total of $47,007, as against $40,756 in 1890 and

$28,000 in 1889.

Prices.—The market quotations during 1891 showed a wide range.

In New York quotations are made for foreign antimony, the prices for

domestic metal being made at San Francisco. The Western market

is largely influenced by New York quotations. In New York the mar-

ket opened with Oookson's quoted at 18| to 19 cents, Hallett's at 16^

to 16^. A gradual decline took place during the spring and summer,

until in September it was quoted at 11| cents for Cookson's and 10

cents for Hallett's. The decline had been caused by reports of large

supplies of ores, which, however, were not forthcoming, and the market

reacted during the last three months, closing in December at 16^ cents

for Cookson's and 12| cents for Hallett's. In San Francisco the year

opened with local metal quoted at 24 to 25 cents. In sympathy with

New York, the market fell off to 22 cents in April and continued to de-

cline until October, when the quotations were as low as 13 cents. The

reaction was not so marked as in the East, jjrices for December being

from 14 to 15 cents.

Imj)orts.—The imports continue to be largely in excess of domestic

production, and the total quantity of antimony consumed in the United

States is sufficient to warrant still more attention to our own proper-

ties and larger smelting facilities. The imjoorts for a series of years

have been as follows

:

Antimony and antimony ore imported and entered for consumption in the United States,

1S67 to 1S91.

Years ending

—

June 30, 1867 .

1868.
1869.
1870 .

1871.
1872.
1873.
1874.
1875.
1876.
1877 .

1878.
1879.
1880.
1881.
1882.
1883.
1884.
1885 .

Dec. 31, 1886 .

1887.

1890
1891.

Crude and regulus.

Juantity. Value

Pounds.

1, 033, 336
1, 345, 921

1, 227, 429
1, 015, 039

1, 933, 306

1, 166, y21

1,253,814
1, 238, 223

946, 8{i9

1, 115, 124

1, 256, 624

1, 380, 212

2, 019, 389

1, 808, 945
z. 525, 838
3, 004, 050

1, 779. 337

2, 579, 840

2, 997, 985

2, 553, 284

2, 814, 044

2, 676, 130

3, 315, 659
2, 618, 941

$63, 919
83, 822

129, 918
164,179
148,264
237, 536
184,498
148, 409
131, 360
119, 441
135, 317
130, 950
143, 099
265, 773
253, 054
294, 234
286, 892
150, 435
207, 215
202. 563
169, 747
248, 015
304, 711
411, 960

327, 307

Ore.

Quantity.

Pounds.

6,460
8,321

20, 001

20, 351
34, 542
25, 150

841,730
1, 114, 699

697, 244
231, 360
215, 913
218, 366
362, 761
68, 040

146,309
611, 140

1, 433, 531

Value.

$2, 364
3, 031
2,941

203
609
700

2, 314
1,259
2,341
2,349

18, 199
18, 019
11,254
6,489
7,497
9,761
8,785
2,178
5,568

29, 878
36, 232

Total
value.

$63, 919
83, 821

129, 918
164, 179
150. 628
240, 567
187, 439
148, 612
131, 969
120, 141

137, 631

132, 209
145, 440
268, 122
271, 253
312, 253
298, 146
156, 924
214, 712
212, 324
178, 532
250, 193
310, 279
441, 838
363, 539
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Principal foreign sources.—Great Britain obtains her supply of anti-

mony and antimonial ores from her colonies in Canada, New South

Wales, 'New Zealand, and Victoria. The Canadian properties are in

New Brunswick and Nova Scotia, and produced in 1888, according to

the Blue Book, 308 tons of antimony ore, valued at £739 at the mines.

In the same year New South Wales exported 171 tons of ore and 19

tons of metal, with an aggregate value of £2,918; New Zealand pro-

duced 376 tons of ore, worth £6,246, and Victoria 2 tons, valued at £19.

The European countries producing antimony are France, Spain, Portu-

gal, Germany, Austria, and Italy. Borneo is an extensive producer,

and some ore comes from Japan. It was the reported large production

and heavy shipments from Japan that caused smelters to unload stocks

during the spring and summer of 1891 and brought about the rapid

decline of prices. The subsequent improvement was due to these re-

ports being proved without foundation.



COAL.
By E. W. Paiiker.

IXTRODUCTION.

The statistics of the prodaction of bituminous coal in 1891 have been

compiled almost entirely from direct returns of operators to the G-eolog-

ical Survey, with the exception of the States of Illinois and Colorado.

As in previous volumes, the report on Illinois is obtained from that of

Col. J. S. Lord, secretary of the bureau of labor statistics of that State.

The amount of coal mined in Colorado has been reported by Mr. John
McKeil, State Inspector of coal mines, in advance of his own publica-

tion. The report on Pennsylvania anthracite has been i)repared by Mr.
John H. Jones, of Philadelphia, Pennsylvania, who was the special

agent of the Eleventh Census in charge ofcoal statistics, and who also

compiled the report on Pennsylvania anthracite for the preceding- vol-

ume of '' Mineral Resources." Mr. Albert S. Bolles, chief of the

bureau of industrial statistics of Pennsylvana, has rendered valu-

able assistance in furnishing information regarding the product

of a number of Peunsjdvania bituminous • mines, from which no re-

ports had been received by this of&ce. Mr. John T. Stewart, State

Inspector of mines of Kansas, has kindly furnished similar information

for delinquent mines in his State, and access has been had to the reports

of other State mine insjiectors to substantiate returns made to the Sur-

vey and to furnish a basis of estimate for uonreporting mines. The
number of mines from which direct returns were not received was, how-

ever, not more than 10 per cent, of the total number addressed. With
the means adopted for estimating on the product of delinquent mines,

it may be safely assumed that the average of error in the figures here-

inafter submitted will not be more than 3 per cent. In some instances

rei)orts have been received from every known operator in the State, so

they may be said to be substantially correct. As in the report for

1890, no attempt has been made to collect the statistics from country

banks producing for small local trade.

Method of collecting information.—All of the information obtained

from operators has been secured by correspondence. In order to reach

all commercial mines, a directory of all that could be located from every

available source was compiled for each state, by counties, and copies

sent to operators or others likely to be able to give information, with

the request that corrections and additions be noted and returned.

This method has proved very satisfactory, and by its continuance each

year a correct list of mines may be maintained.
177
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THE COAL FIELDS OF THE UNITED STATES.

For convenience of description, the coal areas of tLe United States

have been grouped into the Anthracite division and the Bituminous

division.

The Anthracite division, in a commercial sense, maybe said to in-

clude the anthracite districts of Pennsylvania alone, although small

amounts ofanthracite aremined in Colorado, Arkansas, and New Mexico.

In the New England basin the original coal beds have been metamor-

phosed into graphite and graphitic coal, which have special uses, al-

though not classified by the coal trade as anthracite.

The Bituminous division includes the following coal fields: (1) The

Triassic field, embracing the coal beds of the Triassicor New Bed sand-

stone formation in the Bichmond 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

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 paral-

lel of north latitude and east of the Bocky mountains; (6) the Bocky

Mountain field, containing the coal areas in the states and territories

lying along the Bocky mountains; (7) the Pacific coast field, embracing

the coal districts of Washington, Oregon, and California. (See Min-

eral Besources of the United States, 1886, for detailed descriptions.)

The following table contains the approximate areas of these coal fields,

with the total product of each during 1887, 1888, 1889, 1890 and, 1891

:

Classification of
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Classification of the coal fields of the United States—Continued.

Bituminous—Continued

.

Northern

:

Michigan

Central

:

Indiana
Kentucky
Illinois

"Western

:

Iowa
Missouri
Nebraska
Kansas
Arkansas
Indian Territory.
Texas

Rocky Mountains, etc.

Dalcota
Montana
Idaho
"Wyoming •

Utah
Coloiado
New Mexico

Area.

Sq. miles.

6,700

6,450
4,000

36, 800

47, 250

18, 000
26, 700

,3, 200
17, 000
9,100

20, 000
4,500

98, 500

Pacific coast:
"Washington
Oregon
California ...

Total product sold . .

.

Colliery consumption

Totalproduct, includ-
ing colliery con-
sumption

Product in
1887.

Short tons.

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

772, 612
31, 696
50, 000

854, 308

124, 015, 255
5, 960, 302

129, 975, 557

Product in

Short tons.

81, 407

3, 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

Product in Product in
|
Product in

1889. 1890. I 1891.

Short tons.

67, 431

2, 845, 057
1, 290, 985

12, 104, 272

16, 240, 314

4, 045, 358
2, 557, 823

222, 443

279, 584
752, 832
128, 216

}'

Short tons.

74, 977

3, 305, 737
I, 495, 376

15, 292, 420

20, 093, 533

4, 021, 739
2, 735, 221

2, 259, 922

399, 888
869, 229
184, 440

Short tons.

80, 073

2, 973, 474

1, 693, 151
15, 660, 698

20, 327, 323

3, 825, 495
2, 674, 606

1,500
2, 716, 705

542, 379
1, 091, 032

172, 100

11, 842, 764

34, 000
41, 467

400
1, 481, 540

258, 961

2, 140, 686
626, 665

4, 583, 719

1, 215, 750
75, 000
95, 000

1, 385, 750

142, 037, 735
6, 621, 667

148,659,402

10, 036, 256

28, 907
363, 301

1, 388, 947
236, 651

2, 544, 144
486, 463

5, 048, 413

1, 030, 578
64, 359

119, 820

1, 214, 757

141, 229, 513

10, 470, 439

30, 000
517, 477

1, 870, 366
318, 159

3, 094, 003
375, 777

6, 205, 782

1, 263, 689
61, 514

110, 711

1, 435, 914

157, 788, 656

11, 023, 817

30, 000
541, 861

2, 327, 841
371, 045

3, 512, 632
462, 328

7, 245, 707

1, 056, 249
51, 826
93, 301

1, 201, 376

168, 566, 669

PEODUCT.

The total product of all kinds of coal in 1891, including colliery con-

sumption {i. e., that portion of the product used at the mines in the

work of operating, ventilating, etc., and sold or furnished to employes),

was 150,505,954 long tons, or 168,566,669 short tons, valued at

$191,133,135. Of this total 45,236,992 long tons, or 50,665,431 short

tons, were Pennsylvania anthracite, worth $73,944,735 at the mines.

The remainder of the product, 105,268,962 long tons, or 117,901,238

short tons, included all the 'bituminous, semibituminous, brown, and

lignite coals, and the anthracite product of Arkansas, Colorado, and

Virginia, representing a total value at the mines of $117,188,400. The
total product in 1891 was 9,623,225 long tons', or 10,778,013 short tons,

in excess of the output of the preceding year, the increase in value

being $14,328,562. The increase in Pennsylvania anthracite was

3,747,134 long tons, or 4,196,790 short tons, in quantity, and $7,560,963

in value. The increase in bituminous and other coals was 5,876,091

long tons, or 6,581,223 short tons; the value increasing $6,767,599.

The average price per ton received for anthracite was $1.79 against

$1,729 j.n 1890, Tlje average price for bituminous was $0,994, against
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$0,992 tlie previous yeAv, an increase of two-teutlis of a cent per ton.

In obtaining these averages only the marketable product of anthra-

cite—that is, the quantity shipped and sold to local trade and em-

ployes—is considered ; the item of colliery consumj)tion is not included

in the valuation. In all other cases the estimate is based on the entire

product of all grades, and includes the colliery consumption.

Including superintendents, mechanics, clerical force, etc., at the

mines, as well as actual miners, laboi'ers, and others engaged in the

active operation of the bituminous collieries, the total number employed

in the industry during the year was 205,372, against 192,204 in 1890.

The average number of days worked in 1891 was 223, being equiva-

lent to the employment of 45,797,956 men for one day; or, allowing for

Sundays, holidays, etc., and assuming 300 days to be a full year's time,

the number of men employed for a full year would have been 152,893.

On the same basis for 1890, when 192,204 men made an average of 226

days, therewas an equivalent 43,532,064 men for one day, or 145,107 men
for a full year of 300 working days. The total number of tons mined
per man employed in 1891 was 574, against 578 in 1890. As the num-
ber of persons employed includes everyone connected with the mines

(except those at distant offices) these figures are not representative of

the average work of a miner.

The total product, including colliery consumption, is shown in the

following table, together with the distribution for market and the total

value.
Bituminous coal jtroduct in the United States in 1S91, by States.

States.
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Bituminous coal product in the United Stdle.s in JSDl, hij Slatfs—Continued.

States. I

Total aTiioniit

j

produced

Alabama
Arkansas
California
Colorado
Georgia
Illinois

Indiana
Indian Territoiy
Iowa
Kansas
Kentucky
Maryland
Micliij;an
Missouri
Montana
!Nebraska
New Mexicd*
North Carolina.

.

North Dakota..

-

Ohio
Oregon
Pennsylvania . .

.

Rhode Island (a)

Tennessee
Texas
Utah..
Virginia
"Washington
West Virginia .

.

Wyoming

Total

Short tons.

4, 759, 781
542, 379
93, 301

3, 512, 632
171, 000

15, 660, 698
2. 973, 474
1, 091, 032

3, 825, 495
2, 716, 705

2, 916, 069
3, 820, 239

80, 307
2, 674, 606

541, 861

1, 500-

462, 328
20, 355
30, 000

12, 868, 683
51, 826

42, 788, 490
500

2, 413, 678
172, 100
371, 045
736, 399

1, 056, 249

9, 220, 665
2, 327, 841

Total value.

117, 901, 238

$5, 087, 590
647, 560
204, 902

4, 800, 000
256, 500

14, 237, 074

3, 070, 918
1, 897, 037

4, 867, 999
3, 557, 303

2, 715, 600

3, 082, 515
133, 387

3, 283, 242
1, 228, 630

4,500
779, 018
39, 365
42, 000

12, 106, 115
155, 478

37, 271, 053
10, 000

2, 668, 188
412, 360
666, 045
611, 654

2, 437, 270
7, 359, 816
3, 555, 275

Number i^,y,^^fSoj^verage

"'••I'^yMbllrem-l P™'
ployed.

per ton.

208
214
222

312
2151
190"

221

J

224"

222
225
244
205
218

265
254

206
125
223

230
225

117, 188, 400

240
211
237

9,302
1,317
256

6,000
850

32, 951

5,879
2, 891
8, 124
6,201
6,355
3,891
223

6,199
1,119

22, 182
100

63, 661
6

5.097
787
621
820

2,447
14, 227
3,411

$1.07
1.19
2.20
1.37
1.50
.909

1.03
1.74
1.27
1.31
.93
.81
1.66
1.23
2.27
3.00
1.68
1.95
1.40
.94

3.00
.87

1.105
2.40
1.80
.83

2.31
.80

1..53

6223 i 205,803

a Graphitic coal.

6 General average obtained from the average days made in the different states, exclusive of Colo-

rado, Montana, Utah, and Wyoming.

c

A study of the foregoing table shows that the steadiest employment

was obtained at the mines in Georgia, where work was continuous

throughout the year. Alabama comes next in the average activity, with

268 days. New Mexico reports an average of 265 days, and ISTorth Car-

olina 254. The least number of days was made in Oregon, the mines in

that state being active only 125 days. Next to this comes Indiana,

with an average of 190 days. The greater number averaged between

210 and 240 days, the general average being 223.

The average price of $3 x)er ton obtained in Nebraska and Oregon was
the highest figure realized, except for the graphitic coal product of

Ehode Island, and these states represented a comparatively small por-

tion of the product. The smallest average price was obtained in West
Virginia, with Maryland next at an advance of 1 cent per ton, Yir-

ginia's product brought an average of 83 cents per ton, and Pennsyl-

vania's 87 cents. The general average for the United .States was six-

teuths of 1 cent less than $1 per ton.
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IMPORTS AND EXPORTS.

The following tables liave beeii compiled from official returns to the

Bureau of Statistics of the Treasury Department, and show the imports

and exports of coal from 1867 to 1890, inclusive. The values given in

both cases are considerably higher than the average " spot" rates by
which the values of the domestic production have been computed.

The tariff from 1824 to 1843 was 6 cents per bushel, or $1.68 per long

ton; from 1843 to 1846, $1.75 per ton; 1846 to 1857, 30 per cent, ad valo-

rem; 1857 to 1861, 24 per cent, ad valorem; 1861, bituminous and shale,

$1 per ton ; all other, 50 cents per ton ; 1862 to 1864, bituminous and

shale, $1.10 per ton ; all other, 60 cents per ton ; 1864 to 1872, bituminous

and shale, $1.25 per ton; all other, 40 cents per ton; sinceAugust, 1872,

bituminous coal and shale, 75 cents per ton; anthracite, free of duty.

1^0 change has been made in tariff rates since 1872, except for slack or

culm, which, under act of March 3, 1883, was made 30 cents per ton.

During the period from June, 1854, to March, 1866, the reciprocity

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 Canadian

provinces. Exports are also made by sea to the West Indies, to Cen-

tral and South America, and elsewhere.

The imports are principally from Australia and British Columbia to

San Francisco, from Great Britain to the Atlantic and Pacific coasts,

and from Nova Scotia to Atlantic coast points.

Coal imported and entered for consumption in the United States, 1867 to 1891.

Tears ending-
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Coal of domestic production exported from the United States, 1867 to 1891.

Tears ending—

June 30, 1867.
1868.
1869-.

1870.

1871.
1872.
1873.
1874.
1875.
1876.
1877.
1878.
1879.

1880.
1881.

1882.
1883.
1884.
1885.

Dec. 31, 1886.
1887.
1888.
1889.
1890.

• 1801.

Anthracite.

Quantity. Value

Long tons.

192, 912
192, 291

283, 783
121, 098
134, 571
259, 567
342, 180
401, 912
316, 157
337, 934
418, 791
319, 477
386, 916
392, 626
462, 208
553, 742
557, 813
649, 040
588, 461
667, 076
825, 486
969, 542
857, 633
794, 335
861, 251

333, 457

082, 745
553, 115
803, 135

805, 169
375, 342
827, 822

236, 084
791, 626
869, 434
891, 351
006, 843

427, 886
362, 901
091, 928
589, 887
648, 033

053, 550
586, 421

718, 143

469, 166
325, 126
636, 347
272. 697
577, 610

Bituminou.s and shale.

Quantity. Value,

Long tons.

92, 189
86, 367

106, 820
133, 380
141, 311
242, 453
361, 490
203, 189
230, 144
321, 665
340, 661
276, 000
222, 634
191, 038
314, 320
463, 051
846, 265
683, 481
544, 768
706, 364
860, 462
935, 151

1, 280, 930
1, 615, 869

$512,742
433, 475

503, 223
564, 067
586, 264

1, 086, 253
1, 587, 666

828, 943
850, 711

1, 024, 711
1, 352, 624

891, 512
695, 179
739, 532

1, 102, 898
1, 593, 214
1, 977, 959
1,989,541
1, 440, 631
2, 001, 966

2, 529, 4ili'2

2, 783, 592
4, 004, 995
5, 104, 850

WORLD'S PRODUCT OP COAL.

In the following table, the product of coal in the principal countries

is given for the years nearest to the one under discussion for which
figures are obtainable. In each instance the year for which the product

is given is named. Long tons of 2,240 pounds are used in giving the

product of Great Britain, net tons of 2,000 pounds for the United

States, and metric tons of 2,204 pounds for all continental countries:.

The world's product of coal.

Countries.
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more than C per cent. The details of this increase are discussed under

tiie head of " Product."

A retrospective view of the trade in 1891 reveals evidences of a fairly

prosperous year, taken as a whole. In the anthracite business the year

Oldened with a good demand for domestic consumption. This was due

to the prevalence of cold weather. The strike in tlie coke regions in

the early months of the year also caused a larger demand for anthra-

cite coal, particularly of the large sizes. With the warmer weather and

the end of the strike the demand for anthracite fell off, but until

August and September little attempt was made to curtail production.

The result of this was that the market became overcrowded and the

restriction in production in the later months did not entirely relieve

this condition. The circulars issued by the sales agents for the latter

part of the year were merely nominal and subject very largely to the

disposition of buyers.

In the bituminous industry an increase in business is noticed, thougli

in seven States, namely, California, Indiana, Iowa, Missouri, Texas,

Virginia, and Washington, there was a decreased product. Among
those in which the product increased. West Virginia should be partic-

ularly mentioned. Owing to the wonderful development in the Flat

Top region, as also to increased output in Fayette and Kanawha coun-

ties, tlie product of the State was nearly 2,000,000 tons more than in

1890, an increase of over 25 per cent. In the Indian Territory the prod-

uct reached the million-ton mark for the first time, the actual product

being 1,091,032 short tons, an increase of 221,803 short tons, or more

than 25 per cent., over 1890. Sympathizing with the industry in the

Territory, the output in Arkansas increased from 399,888 short tons in

1890 to 542,379 short tons in 1891, an increase of 142,481 short tons, or

26 per cent. The increases in the other bituminous States were not of

special note. It is to be noted that in Pennsylvania the shipments

were about 700,000 tons more than in the previous year, and an in-

crease of more than half a million tons is observed in the amount sold

to local trade, the latter being due doubtless to colder weather during

the winter season; but a decrease of over 1,000,000 tons in the amount

made into coke, caused by the prolonged strike in the Connellsville re-

gion, makes the total for the State but about 1 per cent, more than the

product of 1890. A two months' strike in the Brazil district of Indiana

caused a loss to the State not only during the continuance of the strike,

but had an after effect in that the market which had been supplied by

this coal offered inducements to operators in Ohio, Pennsylvania, and

other States who were not slow to take advantage of it, and the outlet

once secured to them was not to be easily taken away. The full results

of the strike are seen in a decreased output of 332,403 tons. In Iowa

operators suffered from the importation of coal from other States which

low rates of transportation have brought into competition with the

home j)roduct, and the output of the State fell off 190,244 short tons.
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Missouri's product is also slightly decreased, due probtibly to tlic same

cause, the proximity and accessibility of the Illinois fields being a. priu-

eipal factor.

During the latter part of the year the coal interests of Tennessee were

disturbed by an outbreak on account of the convict-lease system. The

Tennessee Coal, Iron and Railway Company, operating both coal and

iron mines, in accordance with the laws of the Commonwealth employ

the convicts underlease. Free labor is also employed, and the convict

system has been the thorn in the flesh of the " honest 'labor." The dis-

satisfaction culiminated tinally at Briceville in acts of lawlessness on the

part of the free miners, during which the stockades were burned and a

number ofconvicts released. These disturbances, however, occurred too

late in the season to materially affect the industry of the State for the

year.

The condition of the coal market can. be appreciated by a statement

of the ruling prices during the year at the various trade centers, and

of the general movement of coal between the producing districts and

the principal markets. The following market reports have been com-

piled for this volume from weekly trade reports published in the " Black

Diamond," the '•' Coal Trade Journal," and from other technical period-

icals, together with reports from boards t)f trade at some of the princi-

pal points

:

Neio YorTc, New Yorlc.—The year opened with circular prices for free-

burning anthracite the same as for September 1890, and theseweremain-

tained until the close of March. These prices, which were, however,

merely nominal, were—for broken, $3.65; egg, $3.90; stove, $4.15; chest-

nut, $3.75. On March 23, the spring schedule ofprices went into effect

and the circular made approximate to the prices which were actually

being paid before: Broken, $3.50; egg, $3.60; stove, $3.75; chestnut,

$3.50, with pea coal at $3. These prices were 15 cents in advance

on broken and chestnut of those existing at the same period in 1890,

and 25 cents advance each on egg and stove. They were not strictly

maintained, however, during the summer months, as, in the addition to

the usual dullness of that season, the market suffered considerably

Irom overproduction (a condition which existed during nearly the en-

tire year) and it was not possible to keep up the stiffened prices. In

July the Reading issued a circular in which the following prices were

quoted, free on board, at New York

:

CirctClar prices for anthracite coal at New York, Julii, 1891.

Kinds of coal.
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But while the circular prices showed a sharp advance, they may be
classed as nominal, and the majority of sales were made at shaved
prices, notwithstanding efforts of the producing companies to restrict

production and maintain prices.

The prices for free-burning white ash coal at the close of 1891 were
as follows

:

Broken $3. 75

Egg 4.10

Stove 4.40

Chestnut 3.95

Boston, Massaekusetts.—The receipts of coal at the port of Boston

for a series of years have been as follows

:

Eeceipts of coal at Boston for nine years.

Tears.
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Philadelphia, Pennsylvania.—The wholesale prices for anthracite coal,

free on board at Port Richmond, averaged as follows for the past three

years :

Average prices of anthracite coal at Port Richmond in 1S89, 1890, and 1S91.

Kinds of coal.
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The charges for coastwise freight from Philadelphia at the close of

the year were as follows

:

Coastwise freights from Philadelphia at the close of 1891.

To-



COAL. 189

Mates for anthvacite coal in cars at Baltimore or via Canton pier at the close of ISO1.

Sizes.



190 MINERAL RESOURCES.

of this was due to the decreased consumption of natural gas, which

caused a return to the use of coal.

Mr. Joseph D. Weeks, of Pittsburg, reports the amount of coal shipped

from the several pools of the Monongahela slackwater during 1891 at

106,914,700 bushels, a decrease as compared with 1890 of 9,387,900

bushels. The total shipments for a period ofnine years are given below

:

Coal shipments hy Ohio river for nine years.

Tears.

1883
1884
1885
1886
1887

BnslielB.

87, 995, 000
55, 432, 000
74, 964, 000

. 91, 664, 000
56, 743, 000

Tears.

1888
1889
1890
1891

Bushels.

109, 572, 000
79, 578, 100

116, 302, 600
106, 914, 700

Buffalo, New TorJc.—The prices for anthracite coal, free on board, at

the close of 1891 were as follows

:

Prices for anthracite coal at Buffalo, New Tork.

Sizes.

stove
Chestnut.

Per short
ton.

$4.17
4.17

Sizes.

Grate .

Egg...

Per short
ton.

$4.03
4.17

For bituminous coal the quotations to consumers on railroad track

were as follows, cartage extra

:

Prices for Mtuminous coal at Buffalo at the close of 1891.

Kinds of coal.

Brier Hill region

:

Ko. 1 lump
No. 2 lump

Cannel (Ohio)

:

No.l
Beynoldsville region

:

Screened lump
Lump and nut, mixed —
Bun of mines
Screened nut
Nut and slack, mixed
Slack

Lo-w Grade division of Allegheny Val-
ley railroad

:

Screened lump
Lump and nut, mixed ,

Bun of mines
Screened nut
Nut and slack, mixed
Slack i.

Per ton.

$3.70
3.45

4.70

2.45
2.35
2.20
2.20
2.00
1.70

2.25
2.15
2.00
2.00
1.80
1.50

Kinds of coal.

Pittsburg region of Allegheny Valley
railroad

:

Screened lump
Lump and nut, mixed
Bun ot mines

Mercer county region

:

Screened lump
Lump and nut, mixed
Bun of mines
Screened nut
Slack

Allegheny Valley railroad Biver Di-
vision region

:

Screened lump
Screened lump and nut, mixed
Bun of mines
Nut and slack, mixed
Slack

Coke:
Connellsville coke
Beynoldsville coke

Per ton.

$2.60
2.50
2.35

2.25
2.15
2.00
2.00
1.50

2.25
2.15
2.00
L80
1.50

4.55
3.75

Anthracite prices were per net ton as below on cars

:

Stove $4.17

Chestnut 4.17

Grate 4.08

Egg ,.,.,.....,....,....,...-.. 4.17
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The following tables exhibit the receipts aud shipments of anthra-

cite, bituminous, aud Blossburg (smithing) coal at Buffalo for a series

or years

:

Coal receipts at Buffalo for several years.

Tears.
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Cleveland, Ohio.—The prices of aiitbiacite aud bituminous coals at

the close of 1890 and 1891 were as follows

:

Prices of coal at Cleveland, Ohio,

Kinds of coal.
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From the Ciiyalioga customs district, which embraces Cleveland,

Ashtabula, rairi)ort, and Lorain, the clearances during the past six

years have been as follows

:

Clearances from the Cuyahoga (Ohio) district for six years.

Years.
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Chicago, IlUnois.—The fl^Uowing- tables give the receipts of coal and

coke at Chicago duiiiig 1891 and 1890 as collected and compiled by the

bureau of coal Matistics

:

Coal receipts at Chicaf/o in ISOO and 1S91.

Months.

Anthracite.

By lake. By rail.

1891. 1890.

Total.

1891.

1891.

Increase. Decrea.se,

Tons. Tons.
January - .

.

February .

.

March
April
May
June
July
August
September.
October
November

.

December .

10, 736
173, 288
142, 455
175, 826
164, 367
149, 983

155, 805
193, 107
144, 780

30. 692
106, 850
131, 563

129, 073
159, 338

168, 465
243, 078
198, 089
68, 873

Tons.
24, 943
27, 122

16, 889
33, 192
26, 971
32, 024
43, 794
52, 723

70, 844
77, 314

68, 394

69, 328

Tons.
9,299
4,254
4,736
8,341

15, 632
19, 859

29, 798
35, 174
62, 061
60, 149

43, 418
53, 380

Tons.
24, 943
27, 122
16, 889
43, 928

200, 259
174,479
219, 620
217, 090
220, 827
233, 119
261, 501
214, 108

Tons.
9,299
4,254
4,736

39, 033
122, 482
151, 422
158, 871
194, 512
230, 526
303, 227
241, 507
122, 253

Tons.
15, 644

22, 868
12, 153
4,895

77, 777
23, 057

60, 749
22, 578

Tons.

19, 994
91, 855

9,699
70, 108

Total 1,310,347 1, 236, 021 543, 538 346,101 1, 853, 885 1, 582, 122 271, 763

Months.

January . .

.

February .

.

March
April
May
June
July
August
September

.

October
November .

December..

Pennsylvania.

1891.

Tons.
17, 309

26, 395

25, 459

26, 595

21, 477
26, 326

27, 123

24, 079

30, 035

25, 462
52, 729
86, 949

1890.
Increase. Decrease

Tons.
19, 342

14, 653

18, 954

19, 900
15, 653

20, 375
17, 058
21, 621
31, 297
35,744

, 32, 540
24,653

Total 839,938 271, 790

1891.

Tons.

11, 742
6,505
6,695
5,824
5,951

10, 065
2,458

20, 189
12, 296

68, 148

Tons.
2,033

],262
10, 282~

Ohio.

1891.

Tons.
27, 698
29, 328

30, 012

30; 822

31, 685
37, 145
40, 460
30, 134
40, 833
51, 524
81,725
64, 683

496, 049

1890.

Tons.
26, 009

23, 655
31, 629

28, 313

41, 781
40, 898
30, 561
25, 801
42, 711
46, 751
53, 629
42, 652

434, 390

Increase. Decrease

Tons.
1,689
5,673

2,509

9,899
4,333

4,773
28, 096
22, 031

61, 659

Tons.

1,617

10, 096
3,753

1,878

Months.

West Virginia and Kentucky.

January . .

.

February . -

March
April
May
June
July
August
September

.

October
November .

December.

.

Total.

1891.

140, 829

1890.

Tons.
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Months.
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and as local stocks were nearly exhausted before the opening of the

straits it is apparent that the local consumption exceeded 550,000 tons.

"In the tables comparing receipts and shipments with those of pre-

vious years, the receipts from each lake port are given separately as

reported at the custom-house. The total of the custom-house figures

shows a deficiency of 5,517 tons below the actual amount received by
the consignees. This difference is probably accountable to the fact

that some of the cargoes were reported at the custom-house in loDg

tons in place of short tons.

" In the last table the annual receipts for thirty years are given, show-

ing the coal trade of Milwaukee to have grown ft-om 21,860 tons in 1862

to 1,156,033 tons in 1891.

" Prices of coal at Milwaukee were inaintained without much varia-

tion during the year 1891, anthracite coal delivered ranging from $5

to 15.75 per ton, Briar Hill and Erie $4.80 to $5, and steam coal $2.25

to $2.40 for Illinois and $3.20 to $3:50 for Ohio.

Receipts of coal at Miltvaukee for seven years.

By lake from

—

Buffalo
Erie
Oswego
Cleveland . -

.

Ashtabula- .

.

Black Kiver

.

Lorain
Sandusky ...

Toledo
Charlotte
Fairport
Ogdensburg

.

Huron, Ohio.
Other ports .

.

Total by lake.
By railroad

Total receipts .

1885.

Tons.
392, 003
50, 915
10, 043

126, 741
35, 360
5,549

19, 452
19, 307
31, 875
19, 491

710, 736
65, 014

775, 750

1880.

Tons.
395, 971
41, 847

91, 997
11,096

12, 417
57,412
69, 079
31, 744

2,679

714, 242
45, 439

759, 681

1887.

Tons.
464, 972

' 61,222
1,153

78, 259
38, 881

11, 757
36, 606
14, 115
2,781

10, 517

724, 594
118,385

842, 979

1888.

Tons.
631, 263

74, 610
1,348

98, 631
23, 105

13, 533
19,733
38, 452
14, 292
30, 253
7,700
8,244

961, 164
161, 079

1, 122, 243

Tons.
542, 167

47, 862

89, 071

48, 599

15, 367

51, 816
71, 516
22, 526
5,552
4,953
7,726

588

907, 743
72, 935

980, 678

1890.

Tons.
510, 598
46, 378
2,408

135, 413
24, 671

15, 351
26,193
59, 305
6,120

11, 100
7, 026
9, 720

(a) 49, 375

1891.

Tons.
659, 388
55, 202
17. 022

143, 776
22, 726

3,983
10, 692
53, 644
10,013
5,775
5.179

12, 307
(a) 6, 949

903, 658
92, 999

996, 657

1, 006, 6.56

149, 377

1, 156, 033

a Including cargoes from all ports not reported at the custom-house.

Shipments of coal from Milwaulcee for the past nine years.

Shipped by

—

Chicago, Milwaukee and
St. Paul Ry

Chicago andNorthwest-
ern By

Wisconsin Central K. R.
Milwaukee, Lake Shore
and Western Ry

Milwaukee and "North-
ern R. R

Lake

Totals.

Tons, Tons.
146,295 140,630

I

41, 746

6, 725

30, 575

10, 075
355

235, 771

37, 314
7, 469

11, 757

7, 556
335

205, 061

1885.

Tons.
179, 883

56, 591
8,943

12, 804

10, 872
184

1886.

Tons.
177, 286

70, 420
31,745

13, 072

12, Oil
269

269, 277 ,284, 803

1887.

Tons.
166, 120

79, 258
18, 953

13, 886

15, 627

1, 595

1888.

Tons.
283, 269

107,103
12, 624

16, 146

34, 480
125

295, 439 453, 837

1889.

Tons.
258, 281

97, 207
11,727

25, 413

20, 556
224

1890.

Tons.
378, 090

103, 279
15, 929

5,884

19, 386
50

Tons.
406, 455

114,847
14, 449

7,998

26, 723
416

413,408 522,618 ,600,888

i !
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licce'qtln of coal at Milwaukee hi/ lake and rail annualhj for ilnrty years, from 1862 to

1891, inclusive.

, Tears.
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The table below shows development of the coal trade at the head of

the lakes since 1878, and will be found of interest

:

Coal receipts at Duluth, Minnesota, and Superior, Wisconsin.

Tears.
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ures for 1891. The foliowing,table sliows the annual receipts in bush-

els for the fiscal years ending August 31 from 1871 to. 1891:

Receipts of coal at Cindnnaii for ttventy years.

Years.
Pittsburg
(YoiigMo-
gheny).

Kanawha. Ohio Eiver. Canal. Anthracite.
other
kinds.

Total.

1871-72
1872-'73

1873-74
1874-75
1875-76
1876-77
1877-78
1878-79
1879-'80
1880-'81
1881-'82
1882-'83
1883-'84

1884-'S5
1885-'86
1886-'87
1887-'88
1888-'89
1889-'90
1890-'91

Bushels.
19, 254, 716
24, 962, 373
24, 014, 681
24, 225, 002
27, 017, 592
28, 237, 572
26, 743, 055
20, 769, 027
31, 750, 968
23, 202, 084
37, 807, 961
33, 895, 064
32, 239, 473
32, 286, 133

34, 933, 542
37, 701, 094
41, 180, 713
36, 677, 974
42, 601, 615

43, 254, 460

Bushels.

4, 476, 619
6, 004, 675

3, 631, 823

6, 386, 623

6, 134, 039

8, 912, 801
10, 715, 459
13, 950, 802
13, 260, 347
15, 926, 743

14, 588, 573

17, 329, 349
20, 167, 875
20, 926, 596
23, 761, 853
19, 221, 196
19, 115, 172

Bushels.
ftlO, 359, 906
all, 075, 072
alO, 398, 153

4, 277, 327
4, 400, 792
5, 141, 150

3, 288, 008

4, 068, 452
4, 268, 214
3, 151, 934
3, 560, 881

3, 309, 534
2, 956, 688

3, 007, 078
939, 746
338, 435

1, 533, 358
544, 940
454, 385

1, 479, 670

Bushels.
1, 104, 003

1, 162, 052
710, 000
565, 352
409, 358
322, 171
380, 768
333, 549
202, 489
67, 684
77, 336

180, 621
293, 010
314, 774
205, 717
129, 503
26, 098
12, 129

15, 111

Bushels.
72, 171
75, 000

112, 000
248, 750
282, 578
376, 125
439, 350
768, 750
712, 075
770, 525
779, 925
977, 250

1, 085, 350
1, 257, 900
1, 287, 925
1, 314, 775
1,328,225
1, 020, 525
1, 001, 175
1, 118, 671

Buihels.

1, 597, 260

2, 068, 322

1, 913, 793

1, 654, 425

2, 136, 850

2, 351, 699

2, 336, 752

3, 090, 715

2, 997, 216
3, 910, 795
2, 683, 864
2, 720, 250
3, 693, 850
5, 710, 649
3, 075, 000
4, 706, 775

7, 362, 698

Bushels.
80, 790, 796
37, 274, 497
35, 234, 834
35, 390, 310
40, 183, 317
39, 622, 634
38, 892, 229
34, 210, 667
48, 198, 246
40, 244, 438
59, 267, 620
54, 620, 032
56, 412, 059
.54, 138, 322
57, 416, 529
63, 345, 532
70, 705, 639
65, 092, 421
67, 988, 146
72, 345, 782

a Including Kanawha coal.

Saint Louis, Missouri.—The aggregate receipts of coal and coke in

1891 were 2,421,350 short tons, an increase compared with 1890 of 216,115

tons. The receipts of coke decreased 64,280 tons, or from 162,940 to

98,660 tons, the difference being nearly two-thirds of the receipts m
1891. The receipts of bituminous coal were 2,183,640 short tons, against

1,915,960 tons in 1890, an increase of 267,680 tons, and anthracite re-

ceipts increased from 124,335 to 139,050 short tons. The following

table exhibits the receipts of coal and coke for the past six years

:

Receipts of coal and coke at Saint Louis for six years.

Tears.

1886
1887
1888
1889
1890
1891

Bituminous
coal.

Short tons.

2, 082, 019
2, 321, 814
2, 357, 938
1, 909, 227
1, 915, 960
2, 183, 640

Anthracite
coal.

Short tons.

96,640
131, 600
136, 290
121, 530
124, 335
139, 050

Coke.

Short tons.

104, 036
175, 550
134, 660
147, 750
162, 940

98, 660

Total.

Short tons.

2, 282, 695
2, 628, 964
2, 628, 888
2, 178, 507
2, 205, 235
2, 421,-350
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According to the market reports of tlie Age of Steel the prices at

the close of 1891 for coal in car lots at East Saint Louis were as fol-

lows:

Prices of coal at East Saint Louis at the close of 1S91.

Kinds of coal.

Bituminous

:

Ava
Percy
Royal
Bryden steam
Bryden block ,

Jupiter lump ,.

Jupiter steam *

Jupiter nut
Big Muddy lump
Bi^ Muddy nut
Illinois (standard)

Anthracite, all sizes delivered

.

Piedmont, smithing (a)

Per ton.

$1.25

1.37i
1.50
1.70

2.12J
1.80
1.60
1.10
2.00

1.37J
1.17J
7.00
4.50

a In car lots in Saint Louis.

Delivered prices for bituminous coalto steam users in Saint Louis were

from $1.75 to $2.90 per ton, and to residences $2.50 per ton. Erices for

coke in car lots at Saint Louis were quoted

:

Prices for coke at Saint Louis at the close of 1891.

Kinds of coke. Per ton.

Connellsville foundry

.

Kew Kiver
$5.65
5.55

Kansas City, Missouri.—A decrease of 49,253 tons is noted in the re-

ceipts of coal at this point in 1891 compared with 1890, while the sliip-

ments increased 40,000 tons.

Coal receipts and shipments at Kansas City for six years.

Tears.
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Prices of coal and coke at Kansas City at the close of 1891.

Kind.? of coal
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sales of Pittsburg coal, tlie weight of the barrel is 208 pounds, and the

prices at the close of 1891 were from 35 to 37 cents per barrel. The

Goal Trade Journal quotes the weight of the barrel at 180 pounds

and the price per barrel at 28 cents. The latter journal reports the re-

ceipts of Pittsburg coal at New Orleans in 1891 at 4,900,000 barrels, an

increase of 150,000 barrels over 1890, and more than any other previous

year, with the exception of 1887, the banner year of the New Orleans

coal trade. In the receipts at New Orleans the coal sent to planters

below the city is included.

Consumption of Pittsburg coal at New Orleans, Louisiana, from 1883 to 1891.

Tears.
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"The various sources froui whicli we have derived our supplies are

as follows

:

Sources of coal consumed in California.

Sources.

British Columbia
Australia
English and Welsh
Scotch
Eastern (Cumberland and anthracite) .

.

ErankUn, Green Kiver, and Cedar River
Carbon Hill and South Prairie
Mount Diablo and Coos Bay
Japan, etc

Total

1889.
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astrous strikes, in wliicli tlie question of wages is usually, tliougli not

always, the cause of the trouble. The year 1891 began with a big strike

on in Alabama, followed shortly by the notable one in the Connellsville

coke region. Indiana suffered seriously from a strike in the Brazil dis-

trict, which lasted for three months, from April 1 to July 1. In all of

these the cause was, directly or indirectly, wages. The disturbances

in Tennessee, however, in the latter part of the year were not due to this

cause, but to the employment of convicts in competition with free labor,

the free miners claiming principally that in dull seasons they were put

on half time or laid off entirely, while the convicts were kept at work,

thus depriving them of their livelihood. Notwithstanding the trouble

with the miners in Tennessee, the State shows a substantial increase

in product.

On February 15, 1891, a meeting of the United Mine Workers of the

United States was held at Columbus, Ohio, at which the following scale

of prices was adopted :

"District A: Anthracite region, Pennsylvania, an advance of 5 cents

a ton over former scale.

"District 2, Central Pennsylvania, an advance of 5 cents.

" District 5, Monongahela river, 99 cents per ton for screened coal

and 69 cents for run of mine.^

"District 6, Hocking valley, 80 cents for screened coal; 60 cents for

run of mine.

" District 11, Indiana, 85 cents for screened coal ; 65 cents for run

of mine, and 80 cents for cannel coal.

"District 12, Illinois, Braidwood, $1.02; Streator, 90 cents; La Salle,

$1; Peoria, 85 cents; Stoneton and Mount Olive 65 cents; Belleville,

66J cents; Harrisburg and Equality, 72J cents; Spring Yalley, $1;

Springfleldj 72J cents; Wilmington. (10 cents additional for dead work).

"Districts 13 and 14, Iowa, Missouri and Kansas, 16 cents advance

over present prices.

"District 16, Maryland, 50 cents per net ton.

"District 17, West Virginia, Kanawha river 75 cents, Pomeroy, 57;

Moundsville, 60; Flat Top 40 (run of mine); Fairmouut and Coal

Valley 50 (run of mine); Coal Valley, 62 (screened coal).

"District 18, Kentucky, 65 cents (run of mine).

"District 20, Alabama, Pratt and Wheeling mine^ 50 cents; Blue

creek 45 ; Coalburg 50 to 60 ; Warwick 75.

"District 22—Indian Territory—Lehigh, Coalgate, Krebs, McAlester,

Anderson, and Hartshorne 4^ cents per bushel for screened coal and 3.9

cents run of mine; Jenny Lind, Coalgate, and Lloydsville, 99 cents per

ton. The committee recommends these prices for machine mining to be

fixed at 12^ cents below price of pick mining. This scale is a general

advance of about 10 cents in each district."
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DETAILED STATISTICS BY STATES.

In the followiug pages the statistics of the coal product in the differ-

ent States are given by counties for the year under review, together

witli a statement of the distribution of the product, i. e., the quantity

loaded at the mines for distant consumption, the amount sold to local

trade and employes, and that used at the mines for heat and steam,

. and the quantity of coal coked. In the latter amount is included only

that i)ortion which the operators coke themselves, or which they know
is to be made into coke at another point. A considerable quantity of

coal is made into coke at places distant from the mines of which oper-

ators have no knowledge, and is therefore out of the scope of this

investigation. The same may be said of coke made at gas works as a

by product in the manufacture of illuminating gas.

In addition to the above comparative tables are given, showing the

product of each State and county for all the years for which the figures

are obtainable, and the names of transportation companies or water

routes by which the product of each county reaches the market.

ALABAMA.
Total product in 1891, 4,759,781 short tons; spot value $5,087,596.

The coal product of Alabama in 1891 was 669,372 short tons, or 16 per

cent, greater than in the preceding year, when the total output was
4,090,409 short tons. Considered by counties and the distribution of

the product for consumption, the output of Alabama coal mines in 1891

was as follows

:

Coal product of Alabama in 1891, iy counties.

Counties.
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1890, an advance of 4 cents per ton. This points to increased remunera

tion tothe operating companies for their product. The statistics of labor

employed shows that while the number of men decreased from 10,642

in 1890 to 9,302 in 1891, their working time increased from an average

of 2 17 days to 268. The highest prices received for coal is reported from

Shelby county at $2.60 per ton, while in Tuscaloosa and Walker coun-

ties the average was $1.03, and in Jefferson county, $1.04. The high-

est average number of days worked was in Tuscaloosa county, and the

lowest number made was in Walker county.

The rapid progress made in the coal-mining industry of Alabama has

been phenomenal. In 1870 the total output was given by the Ninth

Census at 11,000 long tons, all of which was used for local consumption.

In 1873 the product was estimated at 40,000 long tons. The annual

production since 1870 (with the exception of 1871 and 1872, for whieh

no figures have been published) has been as follows

:

Annual coal product of Alabama since 1870.

Tears.

1870
1873
1874
1875
1876
1877
1878
1879
1880
1881

Short tons.

13, 200
44,800
50,400"

67, 200
112, 000
196, 000
224, 000
280, 000
380, 800
420, 000

Tears.

882
883
884
885
886
887
888
889
890
891

Short tons.

896, 000
568, 000
240, 000
492, 000
800, 000
950, 000
900, 000
572, 983
090, 469
759, 781

Bibb county.—Bibb county, with Shelby and a part of Jefferson coun-

ties, form what is known as the Cahaba coal field of Alabama. In pro-

ducing importance it ranks third in the State, Jefferson and y^alker

counties being respectively first and second. The product of Bibb

county in 1891 was 619,809 short tons, valued at the mines at $724,094,

against ^21,811 short tons in 1890, valued at $574,419, a gain in tonnage

of 97,998 and in value of $149,675. Transportation is obtained over

the Louisville and Kashville railroad.

Coal product of Bibh county, Alabama, for five years.

Tears.
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product in 1890 and 1891, The greater portion of the product is coked

for consumption in the furnaces at Birmingham and Bessemer. The
total output of Jefferson county in 1891 was 2,905,343 tons, against

2,665,060 tons in 1890, an increase of 240,283 short tons. The value of

the product increased from $2,669,226 in 1890 to $3,024,723 in 1891, a

gain of $355,497; The product reaches the market over the Louisville

and Nashville, the Georgia Pacific, and the Kansas City, Memj)his and
Birmingiiam railroads.

Coal livoduct of Jefferson county, Alabama, for five years.

Tears.
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Tuscaloosa county.—Tuscaloosa county reports a very largely increased

product in 1891, being 142,184 short tons, against 65,517 short tons in

1890, and 16,141 short tons in 1889. The value in 1891 was $147,036

against $68,795 the preceding year, showing a gain in output of 76,667

short tons, and in value of $78,241. Of the total product 90,046 tons

were shipped over the Alabama Great Southern and the Birmingham
Mineral railroads, 46,691 tons were coked, and the balance was sold or

used about the mines. The number of emj)loyes is reported at 298, who
worked an average 287 days.

' Coal product of Tuscaloosa county, Alabama, for five years.

Tears.
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A li A SKA. (a)

At no place on the Pacific can the development of coal mines prove

of greater importance than on the coast of this far Northwest Terri-

tory. The existence of coal in Alaska was known to the Eussians for

many years, before the purchase of the Territory by the United States,

and one mine was opened by them on the shore of Coal Bay in Graham's
Harbor, but as the operators (the Eussian-American Company) followed

the seam under the bay, and having cut into a stream of water the

mine was flooded and abandoned. Later another mine was opened
near the first and considerable coal was taken out, but with the trans-

fer of the territory to the United States all operations ceased and
until quite recently no further attempts at mining coal were made.
In the last few years attention has been again directed the these de-

posits, and indications point to the establishment of a flourishing indus-

try at an early date. In the summer of 1891 a party of prospectors

started from San Francisco for the purpose of examining deposits of

coal on the Island of Ungah, one of the Shumagin group, at the south-

west point of the Territory. The party of whom Mr. F. W. Worster and
Col. S. Lucas were prominent members, returned to San Francisco in

IS^ovember. They report the existence of several veins, measuring from 5

to 6 feet in thickness and traceable for a distance of 2 miles. A tramway
has been built from the mine to a bunker with a 350-tou capacity at

tidewater.

Of more present interest, however, is the development of the coal

mines on Kachemak Bay, Cooks Inlet. In January, 1889, the Pacific

Coal and Commercial Company was organized in San Francisco for the

purpose of developing these mines. From the prospectus issued by
this corporation, the following information has been obtained.

The company owned or held under lease seventeen claims of 160 acres

each, making 2,720 acres of coal land, situated on the Kenai Peninsula,

Cooks Inlet, capable of being easily worked, containing coal in large

quantities, and with a harbor free from storms and ice throughout the

year. The company also obtained by location and purchase five bunker
and wharf sites on the Kenai Peninsula spit, having a first-class water
front, 42 feet of water at low tide, and a good bottom for anchorage.

The estimate made at the time of issuing the prospectus put the cost

of mining at $1.60 per ton, at which coal could be put in San Francisco

at $3.50 per ton and pay a profit of 10 per cent.

The prospectus also contains a report by Mr. William H. H. Hart of

an expedition sent by him in August, 1888, to examine and report upon
this property. Mr. Thomas W. ISTowlin, having the expedition in charge,

reported that they arrived at Kachemak bay on August 17 and re-

mained until September 3, locating claims and securing a cargo of 111^

a For valuable information regai'cling t)ie developments of coal property in Alaska, and for access

to papers ami maps, tlie Survey is indebted to Hon. Levi Maisb, of Wasliington, U. C.

6442 MiN 14
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toils of coal, 3Sf tons of wliicli were placed in the bunkers of the steamer

and 72f were transported to San Francisco. Photographs taken at

this time show exposures of seams of coal on the coast bluffs, the

thickest of the seams being about 6 feet, with a parting of fire clay in

the middle.

The prospectus contains also a number of tests made of the coal by

steam users in San Francisco with very satisfactory results. Among
these is that of Oapt. J. S. Higgins, agent of the company furnishing

the steamer carrying the expedition.

He is quoted as saying, "I am delighted with it. I own an interest

in fourteen steam schooners, and if you will put this Alaska coal on

the market I will buy it for use on all my schooners in preference to

all other coals. My reasons for saying this are that the coal has no

soot or dust, the decks and sails are always clean when using this coal;

it burns so freely and even that little draft is required, and thus all

the heat strikes the tubes of the boilers instead of a large portion be-

ing carried off through the smokestack. The coal is so hard that it is

easily handled without breaking ; the ash is small compared with other

coals, and having no soot or clinkers the tubes are always clean and free

from soot."

The following analysis of coal from Cooks Inlet has been reported

by Prof. F. W. Clarke, chief chemist of the Geological Survey: ,

Analysis of coal from Cooks Inlet, Alaska.

Moisture
Volatile matter.
Fixed carbon . .

.

Ash

Per cent.

Total 100.00

9.31
46.14
40.85
3.70

The coal makes a brownish red ash, and will not coke.

ARKANSAS.

Total product in 1891, 542,379 short tons; spot value, $647,560.

Compared with the product of 1890, the output in 1891 shows a gain

of 142,491 tons and an increase of value of $132,965, the product in the

former year being 399,888 short tons, worth $514,595. The increased

product is due to the opening of new mines by the Kansas and Texas

Coal Company, and more extensive operations by the Western Coal

and Mining Company, the mines of both of which are located in Sebas-

tian county. The output of the other two producing counties was not

materially changed. The total number of men employed in 1S91 was

1,317, who worked an average of 214 days, against 938 men for the san»e

number of days in 1890. The increased production, however, was at-

tended by a decline in the average price per ton, from $1.29 in 1890 to

$1.19 in 1891.



CO.\L.

Coul product of Avkonr.aH iu 1801, hi) counties.

211

Counties.



212 MINKKAL RESOURCES.

Sebastian county.—Sebiistiau couiity iu 1<S91 produced 83 per cent, of

the total output of the state, with 451,370 short tons valued at $508,560.

The Kansas and Texas Coal Conipaiij^, and tlie Western Coal and IMining*

Company, both of Saint Louis, are the principal operators, the former

shipping its product from Huntington over the Saint Louis and San

Francisco railroad, and the latter from Jenny Lind over the Saint Louis,

Iron Mountain and Southern railroad. The output of the county iu

1891 was 50 per cent, greater than the preceding year, being 451,379

short tons, against 300,888 short tons. The value did not increase as

much in proportion, being 40 per cent, more than in 1890, or $508,560,

as against $363,668. The Sebastian county mines gave employment

to 1,092 men for an average of 222 days. In 1890 the number of men
employed was 683 for 214 days.

Coal product of Sebastian county, Arkansas, since 1887.

Tears.

1887
1888
1889

Short tons.

39, 500
IGO, 594
105, 884

Tears.

1890.
1891.

Short tons.

300, 888
451, 379

CALIFORNIA.

Total product in 1891, 93,301 short tons; spot value, $204,902.

The product in 1891 was 17,410 short tons less than that of 1890, the

value decreasing $78,117. The lessened production was due to large

importations, the Southern Pacific railroad finding it sometimes ad-

vantageous to buy instead of mining it. The total number of men
employed was 256, who worked an average of 222 days. The produc-

tion by counties was as follows

:

Coal product of California in 1891, iy counties.

Counties.
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Nearly all of the conl of Oaliforiiia is lignite, that from Monterey

county alone being classed as bituminous, and as the bulk of the sup-

ply has to be drawn from European and Australian mines an attemjit

has been made to have the State refund to importers the import duty

on coal from those continents, it being argued that this would induce

more vessels into the trade, and have the effect of giving a greater

outlet for wheat as return freight.

Although the product in 1891 is from five, counties only, a number of

others are laying claim to the discoveries of fine beds of coal within

their boundaries. Amoug these maybe mentioned Alameda, Humboldt,
Marin, Los Angeles, and Shasta, as noted in the following discussion

of the counties' outputs :

Alameda county.—Some development work has been done on the coal

deposits at Livermore, in this county, but no coal had been mined for

shipment at the close of 1891.

Amador county.—The total product in 1891 was 29,502 short tons,

worth $48,803, against 33,610 short tons, valued at $55,215 in 1890, a

loss in tonnage of 4,108 and in value of $6,412. The coal is shipped over

and to some extent used by the Southern Pacfic railroad. The output

of the county for the past three years has been as follows :

Coal product of Amador county, California, for three years

Tears.
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about 40 miles^rom Frosuo iu a direct line and 89 miles by rail. The

vein is -t feet tliickjlmd by outcroppings can be traced Hor many miles

north and south. The mines are on the Hanford branch of the South-

ern Pacilic railroad.

Humboldt county.—A discovery of coal is reported to have been made

on the x)roperty of Mrs. S. J. Preston, 15 miles east of Eureka, aad a

force ofmen have been put to work sinking a shaft. The work was be-

gun near the close of the year and no coal had been taken out except

for specimens.

Los Angeles county.—Coal is reported to have been found 3 miles

west of the city limits of Los Angeles. The coal is claimed to be of

a bituminous nature and suitable for blacksmith work.

Marin county.—Specimens of coal have been shown in San Francisco

from the banks of Pine Gulch creek near Bolinas, Marin county, but

no work on the property is reported.

Monterey county.—The total product in 1891 was 1,000 tons, valued at

$5,000. The coal of Monterey county is superior to that of any other

in the state, being a good quality of bituminous and worth $5 per ton

at the mines. The mines are just beginning to assume commercial im-

portance, and give promise of increased production in the near future.

Transportation is obtained over the Southern Pacific Eailroad.

Coalproduct ofMonterey county, California, for three years.

Tears.
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Cbisolm's figures are used in this report wkcn reference is made to tlie

output of 1890.

Distributed by counties, tLc prodiict in 1891 is shown in the follow-

ing table

:

Coal jyroduet of Colorado in 1891, by counties.

Counties.
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Tlie following table shows tlio auniial product of coal iiL Colorado

since 1804, that for the years i)revioiis to 1877 being given by counties

and subsequent to 1878 by districts

:

Coal product of Colorado from, 1864 to 1891.

Tears.

1864.
1865.
1866.
1867.
1868.
1869.
1870.
1871.
1872.

1873.

1874.

1875.

1877-

1878.

1879.

1880.

1881.

1882.

1883.

1884.

1885.

Localities.

Jefferson and Boulder counties
do
do
do
do..
do
do
do
do

Weld county

Jefferson and Boulder counties
Weld county
Las Animas and Premont counties

Jefferson and Boulder counties
Weld county
Las Animas and Fremont counties

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
Northwestern division

Northern division
Central division
Southern division
Northwestern division

Product.

Short tons.

500
1, 200
6, 400

17, 000
10,500
8,000

13, 500
15, 600

14, 200

54, 340

14, 000
43, 790
12, 187

15, 000
44, 280
18, 092

23, 700
59, 860
15, 278

28, 750
68, 600
20, 316

87, 825
73,137
39, 668

69, 977

77,372

117, 666
160,000

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

243, 903
396, 401
501, 307
87, 982

253, 282
296, 188
483, 865
96, 689

242, 846
416, 373
571, 684
125, 159

260, 145

408, 857
537, 785
161, 551

200, 630

322, 732

437, 005

706, 744

1, 061, 479

1, 229, 593

1,130,024

1,356,062

1, 868, 338
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Coal product of Colorado from 1861 io ic<^.9<?— Contiuucd.

Tears.

1887.

1888.

1889.

1801.

Localities.

Nortliern division.
Oeutral division .

.

Southern division .

Western division-

Northern division
Central division .

.

Soiitlieru division ,

Western division

.

Northern division..
Central division
Southern division..
Western division .

.

Nortliorn division
Central division .

.

Soiithein division ,

Western division .

Northern division
Central di\usi(>n .

.

Southern division
W esterif d iv i s i on

.

Product.

Short
3G4, 619
491, 764
662, 230
273, 122

353, 909
529, 891
899, 090
401, 987

1, 791, 735

364, 928
370.324

1, 362, 222
499, 707

2, 185, 477

486, UlO
473, 329

1.020,493
491, 171

540, 231
632, 779

1, 789, 636
549, 986

?,, 597, 181

3, 077, 003

3, 512, 632

GEORGIA.

Total product in 1891, 171,000 short tons; spot value, $256,500.

The product in 1891, as in previous years, was exclusively from Dade
county. Development work on the Walker county properties continued,

but the anticipations of a product in 1891 were not realized. The fol-

lowing table shows the total product during the past three years with

the distribution and value:

Coal product of Georgia in 1889, 1890 and 1891 hy counties.

Tears.
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I L L I N O T S . (a)

Total product in 1891, 15,600,698 short tons; spot value, 114,237,074.

As compared witli tlie output of 1890 the record for 1891 shows an

increase of 368,278 short tons in quantity and of $65,844 in value. In

addition to the above the following differences are presented

:

Coal is reported from the same number of counties as in 1890, in

which year several counties were added to the list as a result of the

discovery of a number of remote and insignificant openings on the

borders of counties not before reported as producing coal.

The whole number of mining places reported in 1891 is somewhat less

than in 1890, owing to the suspension of a number of small country

banks. •

The output for the year is greater than that of any preceding year

by 321,860 tons of lump coal. The apparent increase is much more,

owing to the fact tliat the statistics for this year cover not only the

tons of lumx) coal, which is the standard market grade, but also the

tons of nut, pea, and slack, or whatever other grades are produced by
dumping over screens in order to clean it. In the aggregate the ton-

nage of the inferior grades is considerable and, added to the j)roduct in

lump, raises the actual output of all kinds of fuel to 15,660,698 tons.

The average value of coal per ton at the mines, as computed for

all mines in all parts of the State, is found to be substantially the same
as for 1890, the decimal of difference being a decline of 1.09 cents per

ton.

The number of emj)loyes engaged in this industry during the year

has increased in somewhat greater ratio than the output, and the aver-

age of all prices paid per ton for hand mining shows an increase of 3.2

cents over 1890, though the present average is still 1.6 cents less per

ton than the average of 1889. '

Mining machines.—There are 241 mining machines in use in the State,

which is 25 less than the number reported at the close of the preced-

ing year. Less than one-fifth, or 18„7 per cent., of the total product is

mined by the mechanical process. Taking the State at large, the ma-

chine has not gained materially on the hand miner during recent years.

The percentage of total i)rodiict rained by machines for four years are

as follows: For 1891, 18.7 per cent.; 1890, 22.8 per cent.; for 1889, 20.2

per cent., and for 1888, 18.^ per cent.

There have been 91 new mines opened during the year, and 104 old

mines have been suspended or abandoned. The number of new mines
is smaller than usual, and the number closed about the same as for-

merly.

Strilces.—An unusual amount of readjustment in the terms of employ-

ment was made necessary by recent legislation affecting the relations

aFrom the report of Col. J. S. Lord, secretary of the bureau of labor statistics of the State of niinois.
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of owuers and men; but, on the wliole, the friction arising from this

source has been less, and compliance with the new laws has been more
universal than was anticipated. During the month of May, however,

suspensions were very general, and in some fields work was not re-

sumed for several months. The longest and most serious interruption

of business occurred in the Du Quoin field, where the men were idle

from May to September. Some impairment of the output of the State

for the year has doubtless resulted from the delays occasioned by the

change in the wage basis, but, taking the year as a whole, the industry

has been fairly active and without violent disturbance. The average

number of days of active operations has been 215.6, which is more days

and represents a steadier business than we have had since 1888.

Number and character of mines.—The statement that there are 918

coal mines in the State may convey an erroneous impression unless there

is some further characterization of these various mining places. In fact

by far the greater number of these so-called mines, or openings from

which coal is taken, are of insignificant proportions and product as

compared with the total product. They represent but little capital or

labor and are chiefly interesting as disclosing the presence of the min-

eral, usually in outcrops among the hills, and chiefly useful as a source

of fuel to the neighborhood in which each is situated.

On the other hand the mining establishments of the first class, while

of large capacity and costly equipment, are relatively few in number.

An analysis of the mines of the State on the basis of their annual out-

put in lump coal separates them into the following classes:

Classification of Illinois coal mines by output and districts.

Districts.
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' A similar groui)ing of tlie existing iiiiues reported for a series of

years gives the following results:

Clasaijication of Illinois coal 7niiies bi/ annual oiilpnl for nine years.

Tears.
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gains and losses illustrates the shifting activities -from one part of the

State to the other during that period

:

Annual output of lump coal for three years iy districts.

Districts.
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suits are obtained as tlie presinni^tive fiiel product derived froui tlie

coal mines of the state for ten years:

Annual output for ten years.

Years.
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Output by cotmties forfive years.

Districts.
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dumber of employes.—The average number of men employed through-

out the year was 27,260, and the greatest number employed at any one

time was 32,951. Although these totals are neither of them' the result

of an exact enumeration at any one time, they are, for the most part,

made nj) from the pay-rolls and truly represent the general facts. It

should not be understood that all of these have been continuously em-

ployed, nor that the larger number represents all the individuals who
have really been at work in the industry.

The increase in the number of employes reported this year is dis-

tributed among the districts in the ratio of about 1,000 to each, except

in the fourth, in which the gain is only 200. Some of this apparent

gain is doubtless due to the fact that heretofore the number reported

has been the average for the winter, or busiest months, which would
ordinarily be somewhat less than the maximum. The number of em-

ployes reported annually since 1880 is shown in the following table

:

Employes m Illinois coal mines for eleven years.

Years.
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Value ofcoal at the mines.—The average spot value of all tlie coal mined
ill the State during 1891, as computed on the basis of the number of tons

at each reported valuation was $1.0084 per ton. This is the mean be-

tween the maximum $1,426 per ton in the second district and the min-

imum 75.7 cents per ton in the fifth. For each of the past ten years,

with one slight exception, the average value of, coal has declined some-

-what from that of the preceding year. From 1882 to 1886 the decline

was 41 cents a ton, and from 1886 to 1891 10 cents a ton. During 1891

the decline was 1.1 cents a ton. This rule has been almost equally uni-

form for each district. The one exceptional year was 1888, when values

showed an advance in all the districts and resulted in an increase in the

State average of 3.7 cents. Sine then the decline has been slight but

continuous. These values are those given by the mine owners as aver-

ages for the year of the sales made of lump coal. The value of the

screenings is not included in these estimates. Following is a state-

ment of the averages computed for each of ten years for districts and

the State:

Average value of Illinois coal per ton at the mines during eight years.

Districts.
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of the Survey. In aooorcl.uice with the foregoing, the product of the

State iu 1891, by counties, is shown to have been as follows:

Coal product of Indiana in 1S91, by counties.

Counties.
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Chicago and Indiana Coal railroads. The annual outpnt of Clay county

for three years has been as follows

:

Coal product of Glay county, Indiana, for three years.

Tears.
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of the product decreased $36,294, or sometliing over 19 per cent. An
aggregate of 300 men made an average of 154 days, but little more tliau

half time. The coal is sent to market over the Indianapolis and Vin-

cenues railroad.

Coal product of Greene county, Indiana, for three years.

Teara.

1889.
1890 ,

Short tons.

185, 849

197, 338

Years.

1891.

Short tons.

164, 965

Owen county.—Until 1891 the product of Owen county was limited

to a small amount used principally for local consumption, and as such

did not appear in the returns for 1890. An output of 12,600 short tons

is, however, reported in 1891, 12,000 tons of which were shipped over

the Evansville and Indianapolis railroad to distant markets. The

total value is given at 115,750. In 1889, according to the Eleventh

Census, the product of Owen county was 3,958 short tons, worth

$4,292.

Farlce county.—Parke county ranks third in the state in the amount

of coal produced, being led in this respect by Clay and Vigo counties.

The product of Parke county in 1891 was 307,382 short tons, valued at

$347,707, a decrease of 38,078 short tons and $30,326, as compared with

1890, when the output was 345,460 short tons, worth $378,033. The

mines employed in 1891 510 men for an average of 255 days. The coal

is forwarded over the Chicago and Indiana Coal railroad.

Coal product of Parke county, Indiana, for three years.

Tears.



230 MINERAL RESOURCES.

Pilce county.—Pike county is one of tlie live counties of tlie State

from wliich an increased product is reported in 1891 compared witli

the preceding year. The output in 1890 was 115,836 short tons, worth

$113,000, and in 1891 122,066 short tons, vforth $110,159, a gain of 6,230

tons and a decrease in value of $2,841. The coal produced in this

county is forwarded over the Evansville and Terre Haute, and the

Louisville, Evansville and Saint Louis railroads.

Coal product of Pike county, Indiana, for three years.

Tears.
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Vanderhnrg county.—The. coal product of Vanderburg county in 1.S90

was 192,284 short tons, valued at 1197,224:, and in 1891 205,731 short

tons, valued at $224,032, a gain of 13,447 short tons, and |26,808.

In the mines of this county 338 men were employed for 228J days, com-

pared to 307 men for 244 days in 1890. The railroads furnishing trans-

portation are the Evansville and Terre Haute; Louisville and Nashville,

and the Peoria, Decatur and Evansville. A portion of the product is

also shipjjed by the Ohio river.

Coal product of Vanderburg, county, Indiana, for three years.

Years.
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WarricJc county.—The coal output of Warrick county shows an

annual increase for the past three years. The product in 1890 was
89,059 short tons, worth $6G,424, an increase of 22,421 tons and $16,124

over 1889. In 1891 the product was 98,134 short tons, worth $73,870,

being 7,075 short tons and $7,446 in excess of 1890.

A small portion of the product goes to market over the Evansville,

Suburban and ISTcwburg railroad and by the Ohio river, the remainder

going over the Louisville, Evansville and Saint Louis railroad.

Coal product of Warrick county, Indiana, for three years.

Years.
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miues of tlie Choctaw Coal and Eailway Company are at Alderson and

Hartshorue, the company transporting its Output.

No record of the production of the Indian Territory coal fields was

made prior to 1885. Since that date the product has been as follows

:

Product of coal in the Indian Territory from 1885 to 1891, inclusive.

Tears.
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From the returns made to tlie Survey the distribution of the product
in 1891 is found to have been as follows

:

Coal product of Iowa in 1891, hy counties.

Counties.
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Product of coal in the first inspection district of Towa from 1883 to 1891, inclusive.

Counties.

Appanoose . .

.

Adams
Cass
Davis
Jefferson
Lucas
Marion
Monroe
Montgomery .

Page
Taylor
Van Buren...
Wapello
"Warren
"Wayne

Total.

1883

Long tons.

128, 896
3.891

527
38, 887

487, 821

90, 985
93, 435

748
94

1,678
237, 821
12, 828
1,892

1, 099, 503

1884.

Long tons.

158, 986
3,981

1, 207
8,172

410, 729
97, 085

98, i27

1,009
127

1,778
240, 720

13, 727
4,947

1, 040, 895

1885.

Long tons.

245, 896
3,896

33, 655
1,116

439, 956
100, Oil
101, 517

1,819
617

1,193
187, 911
12, 825

25, 812

1, 156, 224

1886.

Long tons.

150, 000
9,581

1,000
1,083

530, 759
141, 694

117, 700

1,550
8,585
8,038

237, 111
23, 332
34, 000

1, 264, 433

1887.

Long tons.

160, 351
19, 851

1,800
10, 397

472, 998
212, 695
183, 505

1,780
12, 180
26, 331

272, 073
24, 796
28, 084

1, 426, 841

Counties.

Appanoose ..

Adams
Cass
Davis
Jefferson
jjucas
Marion
Monroe
Montgomery

.

Page
Taylor
Van Bnren ..

"Wapello
"Warren
Wayne

Total

.

1888.

Long tons.

210, 263
18, 817

1,800
9,387

364, 969
230, 652
233, 896

3,430
8,002

25, 960
380, 395
17, 103
24, 293

1,528,967

1889.

Short tons.

285, 194

13, 457
280

3,825
8,123

339, 229
145, 180

258, 401
1,040
2,768
9,736

39, 258
359, 199
14, 515
17, 480

1, 497, 685

1890.

Short tons.

284, 560
(a)

(a)

(a)

351, 600

153, 506
324, 031
(a)

(a)

(a)

47, 464
341. 932
8,470

25, 415

(&) 1, 536, 978

1891.

Short tons.

409, 725
(a)

(a)

(a)

800

165, 867
393, 227
(a)

(a)

10, 500
36, 166

165, 827
2,000

45, 400

(b) 1, 229, 512

aincluded in product of small mines. 6 Exclusive of product of small mines.

Product of coal in the second inspection district of Iowa from 1883 to 1891,

Counties.
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Product of coal in the third inspection district of Iowa from 1885 to 1891.

Couuties.
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The railroads triiiispoitiug the coal of Ai)i)anoose couuty arc the Keo-

kuk ;iiul Western; Chicago, Burlington and Kansas City; Chicago,Miii-

neapolis and Saint Paul; Chicago, Eock Island and Pacific, and Iowa
Central.

Coal product of Appanoose county, Iowa, for nine years.

Tears.
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CocU iwodnct of Greene county, loiva, for nine years.

Years.

1883
1884
18S5
188(5

1887

Short tons.

99, 513
107, 886
100, 337
131, 643

118, 601

Tears,

1888
1889
1890
1891

Short tons.

118, 767
51, 438
45, 192
53, 215

Jasper county.—Jasper county iucreased its coal product from 173,044

short tons in 1890 to 267,202 short tons in 1891, a gain of 94,158 short

tons. The vahie increased $193,493, or from $191,775 to $385,268 in

1891. The annual production of the county since 1883 is shown in the

following table:

Coal product of Jasper county, loiva, for nine years.-

Years.

1883
1884
1885
l.SS(i

1887

Short tons.

51,389
51, 99(i

101, 276

320, 358
159, 084

Teai's.

1888
1889
1890
1891

Short tons.

318, 200

199J,52
173, 044
267, 202

The railroads over which the i)roductof Jasper county is shipped are

the Chicago, Rock Island and Pacific and the Chicago, Burlington and

Kansas City. The mines gave employment to 416 men for an average

of 256 days in 1891 against 335 men for 246 days in 1890.

Jefferson county.—Only one mine in Jefferson county is considered of

commercial importance (the bulk of the county's output being from

country banks), and the product of this mine fell from 1,600 tons in 1890

to 800 tons in 1891. The value decreased proportionately Irom $2,400

to $1,200. The annual output since 1883 has been as follows:

Coal product of Jefferson county, loiva, for nine years.

. Tears.
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long tons, or 670,888 short tons. Since tliat time the production has

decreased steadily, the output in 181)1 being 19,14L tons less than one-

lialf the product of 1887. The annual production of the county since

1883 is exhibited in the following table

:

Coal product of Keokuk county, loiva, for nine years. »

Tears.
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Marion county. 'otal product in 1891, 165,867 shorttons; spot value,

$192,288. The output in 1891 was 12,361 short tons more than in 1890,

while the value decreased -$426. In 1888 the production in Marion county
reached its highest figure, with an output of 230,652 long tons, or

258,330 short tons, falling off to 145,180 short tons in 1889. A slight

increjise (8,326 short tons) was noted in 1890, the product being 1,53,506

short tons. The output since 1883 has been as follows

:
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Coal lyrodnd of Folk county, Iowa, for nine years.

241

Years.

1883
1884
1885
1886
1887

Short tons.

(J25, 880
095, 312
518, 442
378, 520
341, COS

Tears.

1889
1800
1891

Short tons.

333, 749
4.34,047

307, 852
300, 407

Polk county coal is forwarded over tlie Des Moines and Kansas City;

the Chicago, Saint Paul and Kansas City; the Chicago, Eock Island and
Pacific; the Chicago and Northwestern; the Chicago, Milwaukee and
Saint Paul; the Des Moines and Northern; the Des Moines and North-'

western, and the Wabash railroads.

Taylor county.—The following table shows the annual production of

Taylor county since 1883

:

Coal livoduct of Taylor county, Iowa, for nine years.

Tcara. Short tons.

1883
1884
1885
1880
1887

105
142
691

9, 015

13, 042

Years.

1888

ISflO

1891

Short tons.

8, 962
9, 730

(«) 10, 000

10, 500

a Estimated.

The Humestou and Shenandoah railroad transports the compara-

tively small coal product of Taylor county.

Van Buren county.—The total product in 1890 was 47,464 short tons,

valued at $61,180, and in 1891, 36,166 short tons, valued at $46,728, a de-

crease of 11,298 short tons in quantity and of $14,452 in value. The total

"number of employes rei)orted for 1891 was 85, working an average of

207 days, against 108 men for 280 days the preceding year. The coal

is shipped over the Chicago, Eock IwSland and Pacific, and the Chicago,

Builmgton and Kansas City railroads.

Coal product of Van Buren county, Iowa, for nine years.

Years.

18,83 .

1884 .

1885 ,

1880
1887,

Short tons.

1,879
1,991
1, 336
9, 002

29, 591

Years. Short tons.

1888
1889
1890
1891

29, 065
39, 258
47, 464

36, 166

Wapello county.—The coal production for 1891 shows a considerable

decrease compared with previous years, due to the abandonment of the

Wapello Coal Company's mines at Kirkville. The total output in 1891

was 165,827 short tons, valued at $206,129, in the production of which

6442 MiN 16



242 MINEKAL RESOURCES.

421 men were employed for an average of 214 days. The railroads tran55-

porting the prodnct are the Chicago, Milwankee and Saint Paul, the

Chicago, Burlington and Quincy, and the Chicago, Eock Island and

Pacific.

Coal product of Wapello comity, Iowa, for nine years.

Tears.
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Webster county.—The output in 1891 was 78,022 short tons, valued

at $133,747. In the table below it will be observed that the largest

year's business was in 1883, when a product of 278,387 short tons was
obtained. It decreased annually until 1887 and 1888, when the industry

recovered somewhat, but since 1888 has again decreased each year, the

product for 1891 being 40,807 short tons less than in 1890, and the

smallest output recorded for any one year.

Coal product of Webster county, Iowa, fornine years.

Tears.
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Coal products of Kansas in 1S91, hy counties.

Counties.
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THE PRODUCT BY COUNTIES.

Clierolxce county—Cherokee couiitj ranks second in tlie state in tlie

amount of coal produced, having a product in 1891 of 832,289 short tons,

vahied at $989,785, an in(;rease over the product of 1890 of 105,428 short

tous and $107,599. The persons employed in and about the mines in

1891 numbered 1,609 who ^Yorked an average of 180 days, against 1,413

men for 186 days in 1890. Since 1885 the annual product of Cherokee

county has been as follows

:

Coal product of Clierol-ee county, Kansas, for seven years.

Years.
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FranTcUn county.—The output in Franklin county in 1891 was 8,225

short tons, a decrease as compared with 1890 of 820 short tons. The
value fell off $1,680, or from $18,130 in 1890 to $16,450 in 1891. The
coal of Franklin county is shipped over the Atchison, Topeka aud

Santa Fe and the Kansas ISouthern railroads.

Coal product of Franklin county, Kansas, for seven years.

Tears.
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Coal product of lAnn county, Kansas, for seven years.

247

Years.
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Ill tlie production of the 2,916,069 tons of co;il reported to tlie Survey
a total average of 6,355 men were employed, tlie mines being operated
an average of 225 days. For tlie purpose of comparison this is reduced
to the number of men that could have been employed for a year of 300
days and is found to be 4,764 men. In 1890 the total number of em-
ployes averaged 5,259 for 219 days, or, say, 3,839 men for 300 days. The
result shows the practical employment of 925 men more in 1891 than in

1890, for an uninterrupted year. Below is shown the product of coal

in Kentucky in 1891, by counties, with the distribution and value:

Coal product of KentuGlcy inlSOl, hy counties.

Counties.



rOAL. 249

BelV county.—In 1889, according' to the census returns, the product

of'Bell county was 20,095 short tons, of which 12,700 tons was froiu

country banks, leaving- 7,395 tons as the output of the commercial mines.

In 1890 no commercial product was reported, but in 1891 operations

were resumed and a total of 15,093 tons was obtained, valued at $19,610.

Of the product 12,825 tons was made into coke. It is reported that

extensive preparations are being made to develop the coal mines of Bell

county on a large scale, and that a number of companies with ample

capital have been organized for the purpose. The coal beds of Log and

Pine mountains are located in Bell county, extending over the state

line into Claiborne county, Tennessee. They are said to be very valu-

able, but seem to have been hitherto overlooked, as no product is re-

ported prior to 1889. The Louisville and Nashville railroad runs

through Bell county and will furnish transportation facilities.

Boyd county.—The amount of coal produced in Boyd county in 1891

varied very little compared with that of 1890, the x)roduct in 1891 being

179,350 short tons, and in 1890 179,600 tons, a decrease of only 250 tons.

The value, Jiowever, fell off more in ])roportion, being $151,176 in 1890

and $115,112 in 1891, a decrease of three cents per ton in ftie price re-

alized by the operators. The Ashland Coal and Iron railroad carries

the coal of Boyd county to Ashland and Benton, wliere connections are

made with the Chesapeake and Ohio and the ISTewport News and Mis-

sissippi Yalley routes, respectively.

Coal product of Boyd county, Kentuelcy, since 18S7.

Years.
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Coal product of Carter county, Kentucky, since 18S7.

Tears.
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1890 is estmmted at 14,400 toiivS. It was sliipped to market over the

Louisville, Saint Louis aud Texas railroad.

Senderson county.—Total product in 1891,124,021 short tons; spot

value, $114,535.

The product of Henderson county in 1891 exceeds that of 1890 by
36,781 short tons. The gain is due to the opening up of a new mine at

Baskitt station, unrecorded in previous reports, and having an output

of 50,000 tons in 1891. One mine of the county ships its coal over the

Ohio Valley railroad, the product of the others going over the Louis-

ville, Saint Louis and Texas. A total of 231 men was given employment
for an average of 249 days.

Coal product of Henderson county, Kentuclnj, since 18S7.

Tears.
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Coal produci of Johnson county, Kentucky, siwce 1SS9.

Years.
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Coal product of Lawrence count}!, Kentucky, since 1887.

253

Tears.

1887
1888
188'J

Sliort tons.

46, 598
(a)

79, 787

Years.
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PulasM county.—Coal produced in 1891, 15,810 short tons; spot value,

21,948.

In 1887 four mines reported a product of- 148,385 short tons. In

1889 three mines produced 82,278 tons, the output of country banks

increasing the total to 84,363 tons. The output in 1890 was estimated

at 12,000 short tons, the product, as in 1891, being reported from only-

one mine.

Union county.—Coal produced in 1891, 86,678 short tons; spot value,

$109,598.

The amount of coal taken from Union county mines in 1891 was

18,915 short tons more than the^ product of 1890, the value increasing

136,599. The coal is shipped by rail over the Ohio Valley railroad, and

by boats on the Ohio river.

Coal product of TJnion county, Kentucky, since 1SS7.

Years.

1887
]888
1889

Short tons.

47, 130
(a)

56, 556

Tcara.

1890.
1891

Short tons.

67, 763

86, 678

a Not reported.

Webster county.—Coal produced in 1891, 33,883 short tons; sx3ot

value, $29,670.

In 1890 the product of Webster county was 38,016 short tons, valued

at $24,860, showing an increase in 1891 of 867 short tons, and a gain

in value of $4,810. Only one mine reports shipments to distant mar-

kets, the Louisville and Nashville railroad transporting the product.

Coal product of Webster county, Kentucliy,for three years.

Tears.
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Coal product of Whitley county, Kentucky, since 1887.

Tears.



256 MINERAL REf^OURCES.

CoaJ product of Maryland in 1S91,

Distribution.

Loaded at the mines for shipment
Sold to local trade and nscd by employes
Used at mines for steam and heat

Total product
Total value
Total number of employes

Average number of days worked

Short tons.

3, 771, f>U
36, 959
11, 696

3, 820, 239
$3,082,515

3,891
214

The foliowingtable shows the annual outputof coal iuMaryland since

1883:

Product of coal in Maryland from ISSS to 1801.

Tears.
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Frodnct of coal in Alarijland from 1SS3 to ISOl—Continued.

257

Compauics.

Consolidation Coal Company
Now Contra! Coal Coni)inn y
Gooi'^ios Crook Coal and Iimph ('iiiniiiiiiy . -.

Maryland Union Coal (Jotniiany

r.orden Mining Company
M arylaiid Coal Com] lany
American Coal Company
Potomac Coal Company r»-

Atlantic and Ceorgi\s Cieulv Coal Coiiipaiiy

(l\;kin miiuO
Swantou Mining Company
Blien Avon Coal Company
Union Mining Company- ,

National Coal Company
J )avis & Elkius mino
James Kyan
George M. Hansel
Bartona.nd(4eorges Creek Valley Company
Enterprise mine —
I'ranklin Consolidated Coal Company
Big Vein Coal Company
Piedmont-Cumberland Coal Company
Anthony Mining Company

Total .

1888.

LoiKl toiifi.

I,'(t2;i,349

ItiO, .184

4:i7, l;!)^

]nli, (i-JO

lii::!, r.iio

;i40, HIJG

287, (158

208, 777

0, 375
58, oS'd

6,390
7(i, 592

98, 443

3, 559
(J9, 857

399

3, 106, 670

1889.

Lowj tons.

871,463
UK. 8S5

311 258

206.549
268, 438
297, 537

205,212

3,884
40, 748

3,734
72, 571

18, 089

113
123, 4-29

288
71, 837
21,310
2, 493

2, 637, 838

1890.

Long tons.

956, 031
218,169
351, 310

29i). 055

366, 839
386, 73i
217,232

752
41,401

17. 933

60, 206

17 83S
u

66, 644
52, 917
29, 003

115

3,231,187

1891.

Long ton.H.

910,977
206,813
356, 927

300, 268
406, 4(i4

449,631
184, 706

33, 029

'179^232'

201,124

76, 593
62, 832

42, 439
9,725

3, 420, 760

6442 MIN 17
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Total shipments from the Cumberland coal field in

Tears,

1842
1843
1844
1845
1S46
1847
1848
1849
1850
1851
1852
185a
1854
1X55
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869

1870
1871
1872
1873
187

1

187r.

187(i ......

1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

Total

Frostburg region.

Cumberland and Pennsylvania railroad.

So

c o

Long
tons.

757
3,661
5,156

13, 738
11, 240
20, 615

36, 571
63, 676
73, 783
70, 893

128, 534
150, 381
148, 953
93, 691
86, 994
80, 743
48, 018
48, 415

70, 669
23, 878
71, 745

117, 796
287, 126
384, 297
592, 938
623, 031

659, 115
1, 016, 777

909, 511
1, 247, 279
1, 283, 956
1, 509, 570
1, 295, 804
1, 095, 880

939, 262
755, 278
823, 801
933, 240

1, 055. 491
1, 113, 263

576, 701
851, 985

1, 193, 780

1, 091, 904
1,131,949
1, 584, 114
1, 660, 406
1, 430, 381
1,511,418
1, 628, 574

30, 555, 008

75"

Long
tons.

3,167
51, 438
46, 357
84, 060

63, 731
77, 095
80, 387
55, 174

166, 712
211, 639

232, 278
68, 303

75, 200

173, 209

194, 120

285, 295

291, 019
385, 249
424, 406

573, 243

520, 196

656, 085

612, 537

641, 220

631, 882
715, 673
443, 435
473, 646

486, 038

397, 009
471, 800
270, 156

115, 344
30 5, 678
150, 471
171, 460
115, 531
132, 177
155,216
26, 886

9,070

11, 040, 658

P5

Long
tons.

22, 021
114, 589
67, 671

160, 213
131, 866
170, 884
145, 864
154, 264
213, 446
153, 501
91, 574

217, 065
199, 138
206, 227
141, 520
176, 241
193, 046
177, 152
291, 704
289, 232

Long
tons.

3,661
5,156

13, 738
11,240
20, 615
36, 571
63, 676
76, 950

122, 331
174, 891
234, 441
212, 684
170, 786
167,381
135, 917
214, 730
260, 054
302, 947
92, 181

146, 951
231, 065
481, 246
069, 592
883, 957

. 008, 280
, 083, 521
. 590, 020

1, 429,

1, 903,

1, 918,

2, 265,

1, 995,

1,971,

1, 514,

1, 399,

1, 455,

1, 484,

1, 740,

1, 536,

783,

1, 371,

1, 543,

1, 469,

1, 389,

1, 892,

2, 208,

1, 634,

1, 803,

1, 926,

Cumberland Coal and Iron
Company's raikoad.

Long
tons.

951
C, 421

9, 734!

10, 9151

18, 5551

32, 325
43, 000
78, 773

119, 023
103, 808
139, 925
155, 278
173, 580
97, 710

121, 945
88, 573

66, 009
72,423
80, 500
25, 983

41, 096
111, 087
67, 676

104, 651
52,251
40, 106

100, 345
130, 017

So

Long
tons.

875
81, 540
19, 362
70, 535
92, 114

100, 691
105, 149
54, 000

87, 539
86, 203
63, 600
29, 296
23, 478
43, 523
64, 522
57, 907
52, 159
72, 904
57, 919
78, 908

2,092,660, 1,192,224

Long
tons.

951
6,421

9, 734
10, 915
18, 555
32, 325
43, 000
78, 773

119, 898
135, 348
159, 287
225, 813
265, 694
198, 401
227, 094
142, 573
153, 548
158, 626
144, 100
55, 279
64, 574

154, 610
132, 198
162. 558
104, 410
113, 010
158, 264
208, 925

3, 284, 884

Cumberland Branch.

114, 404
69, 864
26, 586
89, 765

113, 670
52, 505
15, 285
63, 181
99, 455

141, 907
197, 525
271, 570
199, 183
197, 235
289, 884
289, 407
243, 321
332, 798
374, 888
368, 497

(a) 522, 334
461, 479

83, 941

194, 254
203, 666

137, 582
135, 182
164. 165
189, 005
111, 350
123. 166
104, 238
131, 325
151, 526

76, 140
141, 390
124, 718
117,829
113, 791
125, 305
95, 191

26, 407

39, 294

8, 317, 208 44, 912, 874 4, 534, 7431 2, 589, 369

198, 345
264, 118
230, 252
227, 347
248, 852
216, 670
204, 290
174, 531
222, 621
246,145
328, 850
423, 096
275, 323
338, 625
414, 602
407, 236
357, 112
458, 103
470, 079
394, 904
522, 334
500, 773

7, 124, 108

a Of this amount 3,744 tons were shipped to the Pennsylvania railroad.

.6 Of this amount 307,750 tons were shipped to the Pennsylvania railroad.
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Maryland and West Virginia from 1842 to ISOl,

Frostburg region.
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MICHIGAN.

Total product in 1891, 80,307 short tons; spot value, $133,387.

The amount of coal produced in Michigan in 1891 was 5,330 short

tons more than in 1890, but the value decreased from $149,195 in 1890

to $133,387 in 1891, a loss of $15,808. Jackson and Shiawassee coun-

ties continue to produce all of the commercial product, the estimated

output from other localities being about 4,000 tons. The coal of Shia-

wassee county (about 15 per cent, of the total product) is shipped over

the Detroit, Grand Haven amd Milwaukee railroad, the Jackson county

product going over the Michigan Central, The distribution of the coal

product of Michigan in 1891 is shown in the following table:

Coal liroduct of Michigan in 1S91.

Distribution.

Loaded at luines for shipment
Sold to local trade and used by einployes

Used at mines for steam and heat

Total
Total value
Average price per ton
Total number of employes :

Short tons.

53,133
21, 515
5, 659

SO, 307
$133, 387

$1.G6
223

In the following table is shown the annual product of coal in Michi-

gan since 1887, The largest output for any one year was in 1882, when

a total of 135,339 tons was obtained. The suspension of two of the

larger companies in the following year reduced the product nearly 50

X)er cent,, and the loss has not since been made up.

Product of coal in Michigan from 1S77 to 1891.

Tears.

Previous to 1877

1877
1878
1879
1880
1881
1882
1883

Short tons.

350, 000
69, 197

85, 322
82,015

129, 053

130, 130
135, 339
71,296

Years.

1884
1885
1886
1887
1888
1889
1800

1S91

Sliorttons.

36,712
15, 178
GO, 434
71,461
81,407
67, 431

74, 977
80,307

MINNESOTA.

Coal is reported to have been discovered near Granite Falls in this

State, but the seam is not more than 12 inches in thickness, and it is

doubtful if it will prove of practical value.

MISSISSIPPI.

A discovery of a vein of coal has been reported near Alexander, but

no attempt to develop the i^roperty was made in 1891, so far as could be

learned.
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MISSOURI.

Total product ill 1891,2,674,000 short tons; spot value, $3,283,242.

Tlie output of coal in Missouri tluriug 1891 exhibits a decrease as

compared with 1890 of 60,015 short tons. The decrease in value was

$99,616. Comparing, the total product as reported to this Bureau

with that obtained by Mr. C. C. Woodson, State Mine Inspector, for

the fiscal years ending June 30, the following differences are observed:

The State report gives the total product for 1891 at 2,650,018 short tons,

which is 24,588 short tons less than that obtained by the Survey's in-

quiries. The value reported by the mine inspectors was $3,480,867,

being $197,625 more than that reported to the Survey. These differ-

ences, however, being so comparatively small, tend rather to show the

correctness of both compilations than any shortcomings in either. The
inspector's report sliows an increase in the product of 1891 of 212,619

tons over that of 1890. According to the Survey returns for the two
years there is a decrease in 1891 of 60,615 short tons. This difference

is accounted for by the State reports covering the fiscal year and the

one for 1890, including all of the mild winter of 1889-'90, whereas the

Survey reports for 1890 get the benefit of the better season in the win-

ter of 1890-'91. The total product for the calendar year 1890, according

to the Survey, was 295,822 tons greater than tliat of the fiscal j^ear re-

ported by the mine insiDCctor.

The following table shows the production of the State, by counties,

with the distribution and value

:

Coal product of Missouri in 1891, hy counties.

Conntiea.
Loaded at
niiiies for
sliiimient.

Sold to
local trade
and used
by em-
ployes.

Used at
mines for
steam

and heat.

Total
am omit

produced.

Total
vahie.

Aver-
age
price

per ton.

Num-
ber of

• days
active.

Aver'
age

number
em-

ployed

Adair
Audrain
Barton..
Bates
Boone
Caldwell
Callaway . . .

.

Grundy
Henry
Johnson
La Fayette .

.

Linn
Macon
Montgomery.
Morgan
Putnam
Eandoliih
Kav
St.^ Clair
Veriiou
Small mines.

.

Total

.

Short tons,

10, G50
2,430

83, 577
609, 300
10, 230
37, 324
11, 740

94, 734
3,500

205, 747
22, 466

559. 398
156

116,677
200, 794
204. 843

2, 500
45,641

Sliort tons.

40
5,499

675
7,042
6,110

12, 502

10, 568
28, 000
7.002
1,000
9,217
3, 987
8,033

15, 773
220

1,042
1,726
5,683

2, 350. 707

Short tons.

250
843
750

12, 238

1, 239
IfO

2,000
1,130

2, 429
541

24, 674
200

4,&47
3,000
3,013

1,476
140, 000

900

Short tons,

10, 940
8,772

85, 002
628, 580
16, 340
51, 065
22, 458
30, 000

102, 866
4,500

277, 393
26, 994

592, 105

16, 129
220

122, 666
274, 520
213, 539

2,500
48, 017

140, 000

$19, 175
13, 723

103, 780
654, 160
24, 510

110, 008
32, 661
61, 500

137, 617
6, 750

430, 581
32, 018

608,974
21, 842

440
160, 508
291, 955
346, 236
1,800

50, 004
175, 000

205, 595 58, 304 2, 674, 606

.$1. 75
1.57
1.22
1.04
1.50
2.15
1.42
2.05
1.33
1.50
1. .55

L19
1.02
1.35
2.00
L31
1.06
1.62
.72

1.04

3,283,242 1.23

300
180
221
235
257
230
230
297
218
164
206
240
228
200
100
196
249
178
100
131

218

40
33

263

1,077
53

194
90
90

286
18

850
90

1,198
37
3

430
535
753
20

139

0,199

The largest jiroduct in any one year was in 1888, when a total of

3,909,967 short tons was reported as having been obtained. This amount
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was probably an over-estimate, as a study of tlie following table will

show:
Product of coal in Missouri from 1873 to 1891.

Teara.
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Barton comity.—Ooal produced in 1891, 85,002 short tons; spot

value, $103,780.

Compared with 1890 the product of Barton county shows an increase

of56,502 short tons, or nearly 200 per cent. The increase in value was
$73,580, or about 244 per cent. The increase is due to greater output
at the mines of the Wear Coal Company at Minden and the addition

of the Morgan shaft, also at Minden, not previously reported. Western
Mine No. 4, of the Western Coal and Mining Company, was abandoned
on March 1, 1892, having produced only 9,802 tons in 1891. The prod-

uct of Barton county is ship^Ded over the Kansas City, Fort Scott and
Memphis, the Missouri Pacific, and the Gulf, Colorado and Santa Fe
railroads.

Coal product of Barton county, Missouri, since 1887.

Years.
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The mines of Bates county gave employment in 1891 to 1,077 men for

an average of 235 days, as against 1,315 men for 215 days in 1890. The
most of the product is shipped over the Missouri Pacific railway from

Eich Hill and Worland. The remainder goes over the Kansas City,

Fort Scott and Memi)his, and the Kansas City^ Nevada and Fort Smith.

Boone county.—Coal produced in 1891, 1G,340 short tonsj spot value,

$24,510.

The product of Boone county in 1891 was G60 tons less than in 1890,

The average price i^er ton realized is reported at $1.50 for each year

and the value decreased, accordingly, $990. About 10,000 tons of the

output in 1891 was shipped over the Wabash railroad ; the remainder

was used for local consumption.

Coal product of Boone county, Missouri, for three years.

Tears.
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Coal pyoditcl of ('aUaivai] connlij, Mh^uuri, for tlircn years.

Yoiirs.
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ket, being not more than 50 miles distant from the Lafayette cotmty

mines, gives them a considerable advantage over those of other coun-

ties. The Missouri Pacific and the Chicago* and Alton railroads handle

most of the traffic, a small portion of the product going by Missouri

river boats. During 1891, 850 men were employed for an average of

206 days.

Coal product ofLafayette county, Missouri, since 1887.

Years.
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Montgomery co?r?i/7/.—Coal produced in 1891, 16,129 short tons; spot

value, $21,842.

Compared witli 1890 the output shows an increase of 2,545 short

tons. In the table of distribution the greater part of the product of

Montgomery county appears as. used for local consumption. This is

due to the fact that nearly all of the product of the largest mine is sold

to the Wabash railroad and is delivered to the engines at the mines.

Fourteen thousand four hundred and twenty-three tons were so dis-

posed of in 1891.

Coal product of Montgomery county, Missouri, for three years.

Tears.
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The coal mines of Eaudolpli county gave employment to 535 men
and were in active operation an average of 249 days in 1891, compared
to 635 men and 229 working days in 1800.

Ray county.—Goal produced in 1891, 213,539 short tons; spot value,

$340,236. In the amount of coal i3roduced in 1891 Kay county ranks

flftb, but in the value of the output it comes fourth, being 60,981 short

tons less than Eandolph county in amount and exceeding it in value

by 154,281. Compared Avith 1800, the amount produced in 1891 shows

a decrease of 64,570 short tons, the value falling oft' $75,838. The
average price per ton realized by operators ranged from $1.51 to $2.25

per ton at the mine, the general average being $1,62. The product is

shipped over the Atchison, Topekaund Santa Fe, and the Wabash rail-

roads.

Coal iJroduct of Bay county, Missouri, since 1S87.

Years.
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MONTANA.

Total product in 1801, ollj.SGl short tons; spot value $1,228,630.

The amount of coal produced in Montana during- 1891 was 24,384

tons more than in 1890, but with increasing production the value has

declined. The average price ijer ton realized in 1889 was $3.50, wlien

the total output was 363,301 tons. In 1890 the output was 517,477

short tons, valued at $1,252,492, an average of $2.42 i^er ton. In 1891

the price again declined to $2.27 per ton on the average, the total value

being $23,862 less than in 1890. The decline in value may readily be

attributed to greater knowledge and improved methods in mining

which enable the producers to furnish coal to consumers at a lower

price and yet realize a reasonable profit. One substantial evidence of

this was in the declaration of a 2J per cent, dividend on a capital

stock of $4,000,000 made on July 1, 1891, by the Eocky Fork Coal Com-
pany, the largest producer in the state, Tlie following fable shows

the iDroduct of Montana in 1891, by counties, with the value and distri-

bution:

Coal product of Montana in ISQl, iy counties.

Countios.
Loarled at
mines for
shipment.

Sohl to
local trade
and used
by em-
ployes.

Used at
niiues for
steam

and heat.

Made
into coke.

Total
ainount
produced.

Total
value.

Avcr-
asje

price
per ton

i
Aver-

j

''?<*

inumber
!

em-
ployed.

Cascade ..

Clioteau ..

Dawson ..

Fergus . .

.

(lal latin ..

Meagher.

.

I'ark

Total

Short torn.

1S7, 787
280
250
200

55. 271
50

247, G65

Short tons.

320
193

Short tons. Short tons.

50
414

6, 000

858-

27,m

Short tons.

198, 107
478
250
250

56, 981
50

285, 745

$390, 219
1, 723
625

1,400
135, 893

200
692, 570

501, .503 5, 395 6,438 28, 525 541, 861 1, 228, 630

$2.00
3.60

j

2.50
I

5.60
j

2.38
!

4.00
j

2.43

401
10
1

2
139

4
^62

.2.27 I 1, li9

Since 1883 the annual production of coal in Montana 1:as been as

follows

:

Product of coal in Montana frotn 1S83 to 1S9U

Years.
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Coal product of Cascade county, Montantt, for three years.

Tears.
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Park county is the largest coal producer in the State, the outi)ut in

1891 being more than 50 i)er cent, of the total product of the State.

Compared with 1890 there was a gain in product of 33,008 short tons,

but in value of only $1,700. The average price per ton declined from

$2.73 in 1890 to $2.42 in 1891. The coal is shipped over the Northern

Pacific railroad.

CoaJ product of Park county, Montana, for three years.

Tears.
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The following table shows the output of the territory in 1891, by coun-

lue and distribution

:

Coal product of New Mexico in 1891, by counties.

ties, with the value and distribution

Coiinties.
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Golfax county.—Coal produced in 1891, 295,089 short tons j spot value

$399,432.

The loss in output experienced by the Bernalillo county mines has

been compensated for in the increased product of Colfax county, whose
gain over 1890 was 147,689 short tons. The coal is used extensively by
the Atchison, Topeka and Santa Fe* railroad over which it is shipi)ed.

Emx)loyment was given to 384 men in 1891, against 375 men in 1890.

Coal product of Colfax county. New Mexico, since 1882.

Tears.
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Coal product of Santa Fe county, New Mexico, since 1882.

Tears.
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NORTH DAKOTA.
Total product in 1891, 30,000 short tons; spot value, $43,000.

The coal of North Dakota is a lignite of inferior quality and does

not compete favorably with that brought from other localities. The
cost of mining is high and what is mined is consumed locally.

Coal product of North Dakota from 1884 to 1891.

Tears.
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In the following table is indicated tlie annual output of tlie state, by

counties, since 1884:

Coal produced in Ohio since 1884, by counties.

Comities.

Athens
Belmont
Colninbiana.

.

Coshocton - .

.

Carroll
Guernsey
Gallia-. -

Holmes
Hocking
Harrison
Jackson
Jefferson
Lawrence
Medina
Meigs
Mnskingnm .

Mahoning ...

Morgan
Noble
Perry
Portage
Scioto
Stark
Summit
Tuscarawas .

Trumbull
Vinton
Wayne
Washington

.

Total 7,640,062 7,816,179

Counties.

Athens
Belmont
Carroll
Columbiana..
Coshocton . .

.

Gallia
Guernsey
Harrison
Hocking
Holmes
Jackson
Jefferson. ...

.

Lawrence
Mahoning

—

Medina
Meigs
Monroe
Morgan..

—

Miiskingum .

Noble...
Perry
Portage
Stark
Summit
Trumbull—
Tuscarawas.
Vinton
Washington
Wayne
Small mines

Short tom.
627, 944
643,129
469, 708

."ie, 562
102, 531
375, 427
20, 372
12, 052

372, 694

831, 720
316, 777
176, 412
77, 160

248, 436
84, 398

241, 599
7,036

1, 379, 100
65, 647
3,650

513, 225
253, 148
317,141
257, 683
69, 740

120, 571
5,600

1885.

Short tons.

823, 139
744, 446
462, 733
99, 609
150,695
297, 267
16,383
11, 459

656, 441

791, 608
271, 329
145,916
152, 721
234, 756
86. 848

275, 944
5,536

1, 259, 592

77, 071
2,440

391, 418
145, 134
285, 545
264, 517

77, 127
81, 507
5,000

1886.

Short tons.

899, 046
573, 779
336, 063
.52, 934

216, 630
433, 800
17, 424
12, 670

741, .571'

5,509
856, 740
275, 666
166, 933
252, 411

. 192, 263
96, 601

313, 040
4,370
3,342

1, 607, 666
70, 339

593, 422
82, 225

267, 666
188, 531
60, 013

109, 057
5,500

8, 435, 211

1887.

Short tons.

1, 083, 543
721, 767
516, 057
124, 791
293, 328
553, 613
15, 365
10, 526

853, 063
4,032

1, 134, 705
293, 875
143. 559
225. 487
185, 205
171, 928
272, 349

4,100
6,320

1, 870, 840

65, 163

784, 164
95,815

506, 466
167, 989

89, 727
105, 150

1,880

10, 300, 807

Short tons.

1, 336, 698
1, 108, 106

355, 097
466, 191
167, 903
16, 722

383, 728
2,865

1, 086, 538
8,121

1, 088, 761
243, 178
137, 806
231,035
198, 4.52

242, 483

211. 861
6, 200

1, 736, 805
70, 923

793, 227
112, 024
157, 826
.546, 117
108, 695

2, 432
91,1.57

1889.

Short tons.

1, 224, 186
641, 862
351. 782
596, 824
166, 599
23, 208

362, 168
33, 724

845, 049
9,423

926, 874
271,830
102, 656
240. 563
136, 061
220, 277
20, 725
8, 060

214. 005
38, 400

1,565,786
78, 117

851,994
50, 726

108,120
683, 505
102, 040
18, 045

84, 178

1890.

Short tons.

1, 205, 455
774, 110

328, 967

567, 595

177, 700
16,512

413. 739
8,600

1, 319, 427

970, 878
491, 172

77, 004
256, 319
139, 742
255, 365

1,000

1891.

Short tons.

1, 482. 294
819.' 236
313, 543
621, 726
189, 469
17, 493

390, 418
3,960

1,515,719

1, 475, 939
697, 193

76, 235
200, 734
160, 184
282, 094

Total 10,910,951 9,976,787

229, 719
6, 850

1,921,417
70, 666

836, 449
112,997

i

47,714
I

589, 875
I

80,716
I

,5,990 !

38, .528 I

550, 000
!

160, 154
3,800

1, 785, 626
69, 058

917, 995
140, 079
83, 9,50

736, 297
98, 166
5, 950
21,371

600, 000

11, 494, 506
j
12, 868, 683

|

From the table above the following statement, showing the annual

increase and decrease of coal production in the twenty-nine producing

counties for the more recent years, is deduced. In the comparisons

between 1888 and 1889 and between 1889 and 1890 an apparent incon-

sistency appears in the net increase or decrease, due to the inclusion of
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tlie outputs of country banks in the product of 1880 and the exchision

of the same factor in the other years.

Comparative statistics, hy counties, in Ohio from 1886 to 1891.

Counties.

Athens
Belmont
Carroll
Columbiana-
Coshocton .

.

Gallia
Gnernsoy. .

.

Harrison . .

.

Hooking
Holmes
Jackson
Jefferson
Lawrence...
Mahoning .

.

Medina

Monroe
Morgan
Muskingum .

Noble
Perry
Portage
Stark
Summit
Trumbull
Tuscarawas .

Vinton
"Washington .

"Wayne

Total
Net increase or decrease.

1887 compared with
1886.

Increase. Decrease

Hhort tons.

184,497
147, 988
76, 698

179, 994

71, 857

119, 8ia

'iii,'492'

278, 865

18, 209

75, 327
2,978

263, 175

190, 742
13, 590

238, 800

29, 714

2, 003, 739

1, 866, 497

Short tons.
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All idea of tlie development of the coal-miuing iudiistiy of Ohio may
be obtained from the following statements exhibiting the total annual

output of the State for twenty years

:

Annual coal product of Ohio from 1872 to 1S91.

Tears.
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Belmont eountij.—Coal produced in 1891, 819,236 short tons; spot

value, |090,72G.

As a coal producer Belmont county ranks sixth in the state. The
product in 1891 indicates an increase over that of 1890 of 45,12G short

tons, but was still 288,870 tons short of the output in 1888, when it

reached its highest notch. Of the product in 1891, 157,923 short tons

were consumed in iron and steel works at Bridgeport and Bellaire and

by the local trade of those cities and vicinity. Shipments are made by
Ohio river and the following railroads: Baltimore and Ohio; Bellaire,

Zanesville and Cincinnati; and Cleveland, Lorain and Wheeling. The
mines employed 1,276 men and were active an average of 238^ days.

Coal product of Belmont county, Ohio, since 1SS4.

Tears.
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Coal product of ColuniMana county, Ohio, since 1SS4.

Years.
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Harrison county.—Goal produced iiilSOl, 3,0G0 short tons; spot value,

$5,800.

Compared with 1890 the output of Harrison county decreased 4,640

short tons, or about 54 per cent. The product is almost entirely from

one mine, the remainder being insignilicant and mined for local trade.

Coal product of Harrison county, Ohio, since 1S8G.

Years.
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Coal product of Jackson county, Ohio, since 1SS4.

Years.
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Mahoning county.—Coal produced in 1891,200,734 short tons; spot

value, $270,744.

The output of coal in Mahoning county in 1891 was less Ihan for any
year since 1884, the earliest year of which there is official record.

Compared with 1890, the product falls off 55,585 short tons, represent-

ing a loss in value of $35,889. In 1890 an aggregate of 537 men were

employed for an average of 220 days. In 1891 employment was given

to 525 men for an average of 233J days.

The railroads transporting the coal product of Mahoning county are

the l!^ew York, Lake Erie and Western and the New York, Pennsyl-

vania and Ohio.

Coal jyroduct of Malioning county , Ohio, since 1884.

Tears.

1884
1885
1886
1887

Short tons.

241, 599
275, 944
313, 040
272, 349

Years.

1888
1889
1890
1891

Short tons.

231, 035
240, 563
256, 319
200, 734

-Coal produced in 1891, 160,184 short tons; spotMedina county.-

value, $185;462.

Four mines, employing 314 men for an average of 221 days, contrib-

uted to the product of Medina county in 1891. By comparison there

is an increase over 1890 of 20,442 short tons in amount and $17,924 in

value, the average price per ton declining from $1.20 to $1.16. The
labor employed does not show an increase corresponding to that of the

output, but rather shows a greater number of tons produced to the

man. In 1890, 310 men were employed for an average of 219 days, in-

dicating an output of 2.06 tons per day per man. For 1891, a rate of

2.30f tons per day per man was sustained, an- increase of about one-

quarter of a ton a day for each man employed about the mines.

The product is shipped to distant points over the New York, Lake
Erie and Western railroad.

Coal product of Medina county, Ohio, since 1884.

Tears.
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1891, 69,299 tons were consumed at Pomeroy and Syracuse in rolling

mills and salt works without being sliip]3ed and are included in tlie table

of distribution in the amount sold to local trade. Of the coal shipped

the greater part goes by Ohio river boats; the remainder is sent over

the Columbus, Hocking Valley and Toledo railroad.

In 1890 the coal mines employed 616 men for an average of 202 days.

In 1891, 623 men were employed an average of 190 days.

Product of Meigs county, Ohio, since 1SS4.

Years.
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Transportation is aiforded by the Cincinnati and Muskingum Valley,

the Baltimore and Ohio, the Columbus, Hocking Valley and Toledo,

the Columbus and Eastern, and the Toledo and Ohio Central railroads.

Coal product of Perry county, Ohio, since 1884.

Tears

.

1884.
1885-
1886.
1887-

Sliort tons.

1,379,100
1, 259, 952
1,607,666
1, 870, 840

Years.

1889
1890
1891

Short tons.

1,736,805
1, 565, 786
1, 921, 417
1, 785, 626

Portaqe county.—Coal produced in 1891, 69,058 short tons; spot value,

$104,90(3.

The output in 1891 was 1,608 short tons less than in 1890, the value

declining $8,569. There are but two commercial mines in the county.

They employed in 1891, 149 men, and worked an average of 225 days.

Coal product of Portage county, Ohio, since 1884.

Years.
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Compared with 1890, the output of Summit county in 1891 shows a

gain of 27,082 short tons. The value of the product increased $24,209.

Five mines contributed to the product and gave employment to 376

men for an average of 194 days, against 389 men for 173 days in 1890.

Transportation is furnished by the Cleveland, Akron and Columbus,

and the Yalley railroads.

Coal product of Summit county, Ohio, since lS8i>

Tears.
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Coalproduct of Tuscarawas county, Ohio, since 1SS4.

Years.
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PENNSYLVANIA.

The total product in 1891, including coal shipped by regular estab-

lishments, the amount sold to local trade about the mines, and that

consumed at the collieries for steam and heat, and the estimated output

of country banks, was 93,453,921 short tons; spot value, $111,215,788.

Increase over 1890, 4,683,107 short tons; increase in value, $9,455,100.

Anthracite: Total product in 1891, 45,236,992 long- tons, or 50,665,431

short tons; spot value, $73,944,735. Increase over 1890, 3,747,134 long

tons, or 4,196,790 short tons. Increase in value, $7,560,963.

Bituminous : Total product in 1891, 42,788,490 short tons ; spot value,

$37,271,053.
PENNSYLVANIA ANTHRACITE.

[By John H. Jones.]

The anthracite coal fields of Pennsylvania are situated in.the eastern

part of the State, and extend about equal distances north and south of

a line drawn through the middle of the State from east to west, in the

counties of Carbon, Columbia, Dauphin, Lackawanna, Luzerne, North-

umberland, Schuylkill, and Susquehanna, and known under three gen-

eral divisions, viz: Wyoming, Lehigh, and Schuylkill regions. Geo-

logically they are divided into five well-defined fields or basins, which

are again subdivided, for convenience of identification, into districts, as

follows

:

Geological fields or basins. Local districts. Trade regions.

Northern

.

Eastern Middle

.

Southern

.

Western Middle

' Carhondale
Scrauton
Pittston
Wilkesbarre
Plymouth

^ Kingston
Green Mountain
Black Creek
Hazleton
Beaver Meadow.
Panther Creek .

.

East Schuylkill.
<; West Schuylkill

.

I

Lorberry
[ Lykeus Valley .

.

( East Mahanoy .

.

< West Mahanoy.

.

( Shamokin ......

Wyoming.

.Lehigh.

Schuylkill.

The total production of these fields for the calendar year 1891

amounted to 45,236,992 long tons (or 50,665,431 short tons), the largest

output for any one year in the history of the anthracite trade.

Of this product 40,450,543 tons were loaded on cars at the mines for

shipment, 941,956 tons sold to local trade and used by employes, and

3,844,493 tons consumed at the mines for steam and heat. This latter

item is partly approximated, as much of it was cnlm and dirt, not in-

cluded in the mining accounts, and given as " estinrated " in the oper-

ators' reports. This item is, therefore, not included in the basis of valu-

ation at the mines. Excluding tliis factor, the maiketable product was
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41,392,499 long tons (or 40,359,599 short tons), valued at $73,944,735,

or an average of $1.79 per ton.

The average number of days worked by the collieries during the year

1891 was 203 and the average number of persons employed 120,350,

including superintendents, engineers, clerical force, etc., engaged in

and about the mines. The total number of collieries equipped for pro-

ducing and shipping coal in 1891 was 353, of which 20 wexe idle dur-

ing the year. The following table gives a comparison of the total pro-

duction, value of i)roduct at the mines, number of persons employed,

and number of days worked during the years 1890 and 1891.

Production of anthracite coal in Pennsylvania in 1890 and 1S91.

Tears.

1890.
1891.

Total
product.

Long tons.

41, 489, 858
45, 236, 992

Value at
mines.

$66, 383, 772
73, 944, 735

value.

Per ton.

$1.73
1.79

Number Number
of persons i of days
employed, worked.

126, 000
126, 350

200
203

The following tables wiU give a comiDarison of the production and
shipments of anthracite coal, by counties, for the years 1890 and 1891.

Distribution of the anthracite product of Pennsylvania in 1890.

Counties.
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The annual shipments of antliracite since 1820 are shown in the ap-

pended table, which gives the number of tons and percentages shipped

Itom each region.

1820...
1821...
1822- .

.

1823...
1824...
1825...
1826. .

.

1827...
1828...
1829...
1830...
1831...
1832. .

-

1833...
1834...
1835...
1836...
1837...
1838...
1839...
1840...
1841...
1842...
1843...
3844...
1845...
1846...
1847...
1848...
1849...
1850...
1851...
1852...
1853...
1854. .

.

1855...
1856...
1857. .

.

1858...
1859. .

.

186(5...

1861...
1862...
1863...
1864. .

.

1865...
1866. .

.

1867...

1869.
1870.
1871.
1872-
1873.
1874-
1875-
1876.
1877.
1878.
187!).

1880-
1881.
1882-
1883

.

1884.
1885.

1886.
1887.
1888.

1889-
1890-
1891.

Sclinylkill rogiou.

Long tons. Per ct.

Total

1,480
1,128
1,507
0, 500

16, 767
31, 360
47, 284

79, 973

89, 984
81, 854

209, 271
252, 071
226, 692
339, 508

432, 045
530, 152
446, 875

475, 077
490, 596
624, 466
583, 273
710, 200
887, 937

1, 131, 724

1, 308, 500

1, 665, 735

1, 733, 721

1, 728, 500
1, 840, 620

2, 328, 525

2, 636, 835
2. 665, 110
3, 191, 670

3, 552, 943

3, 603, 029

3, 373, 797

3, 273, 245
3. 448, 708
3; 749, 632

3. 160, 747

3, 372, 583

3, 911, 683

4. 161. 970

4, 356, 959

5, 787, 902

5, 161, 671
5, 330, 737

5, 775, 138

4, 058, 157
(i, .5r.2, 772
6, 694, 890

7, 212, 601

6, 866, 877

6, 281, 712
C, 221, 934

8, 195, 042

6, 282, 226
8, 960, 829
7, 554, 742
9, 253, 958
9, 459, 288

10, 074, 726
9, 478, 314
9, 488, 426
9,381,407

10, 609, 028
10,654,116
10, 486, 185
10, 867, 822
12, 741, 258

277, 104, 954

39.79
16.23
14.10
18.60
34.90
49.44
61.00
71. 35
51.50
46.29
57. 61
51.87
60.19
60.64
63. 16
60.98
60.49
58.05
56. 75
65.07
52.62
56.21
54.45
58.22
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
A-l. 23
32. 46
32. 48
31.69
30. 85
30. 01

29. 19
30. 63
27. 93
29.28
29.08
31.50

Lehigh resfion.

35. 54

Long tons.

365
1, 073
2,240
5,823
9,541

28, 393
31, 280

32, 074

30, 232
25, 110

41, 750

40, 966

70, 000

123, 001
106, 244
131, 250
148, 211
223, 902
213, 615
221,025
225, 313
143, 037
272, 540
267, 793
377, 002

429, 453
517, 116

633, .507

670, 321
781,556
690. 456
964, 224

1, 072, 136

1, 054, 309
1,207,186
1, 284, 113
1, 351, 970
1, 318, 541
1,380,030
1, 628, 311
1, 821, 674

1 , 738, 377
1,351,054
1, 894, 713
2, 054, 669

2, 040, 913
2,179,364
2, 502, 0.54

2, 502, 582
1, 949, 673

3, 239, 374
2, 235, 707

3, 873, 339

3, 705, 596
3, 773, 836

2, 834, 605

3, 854, 919

4, 332, 760
3, 237, 449
4, 595, 567
4,463,221
5, 294, 676

. 5, 689, 437

6, 113, 809

5, 562, 226
5, 898, 634

5, 723, 129

4, 347, 061

5, 639, 236
6, 294, 073
6, 329, 658
6, 381, 838

Per ct.

Wyoming region.

Lo7ig tons. Per ct.

141,210,232 18.11

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
2r>. 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
21.68
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. SO
18.40
17.58
19. 05
18. 58
19. 54
19.23
18.11
18. 65
17. 89
12. 55
14.78
17. ,57

17.28
15.78

3,

3,

3,

3,

3,

4,

5,

5,

6,

7.

6,

9,

10.

9,

10.

%.

8.

s;

12,

11,

13.

13,

15.

(a)15.

(w)16.

(a) 17,

(a)19.

(a)21,

(«.)19.

(0)19.

(a)2l.

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, 389
583, 067
685, 196
732, 910
827, 823
156, 167

284, 500
475, 732
603, 478
771, .511

972, 581
952, 603
186, 094
731,236
941,817
055, 140
145, 770
7.59, 610
960, 836
254, 519
736, 616
325, 000
968, 146
141,369
974, 660

911, 242
101, 549
309, 755
504, 408
596, 155
424, 158
300, 377
085, 587
586, 293
419,279
951, 383
971,371
604, 492
677, 753
236, 470
031, 826
684j 929
852, 366
036, 835
417, 979
325, 240

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
22.11
20.23
22. 18
22.60
24.64
25. 98
25.72
28. 41
26. 73
26. 80
28.47
29.39
31.96
34.98
34. 56
38.41
39.97
39.30
38. 92
33.72
37.29
40.99
43.25
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
50.82
57. 29
53. 15
53.04
52. 72

Total.

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, 636
560, 758
684, 117
869, 441
738, 697
818, 402
864, 379

959, 773
1,108,412
1, 263, 598

1, 630, 850

2, 013, 013

2, 344, 005

2, 882, 309

3, 089, 238
3, 242, 966

3, 358; 899

4, 448, 916

4, 998, 471

5, 195, 151

6, 002, 234
6, 608, 567

6, 927, 580
6, 644, 941

6, 839, 369

7, 808, 2.55

8,513,123
7, 954, 264

7, 869, 407
9, 566, 006

10, 177, 475
9, 652, 391

12, 703, 882
12, 988, 725
13,801,465
13, 806, 180
16, 182, 191
15, 699, 721
19, 669, 778
21,227,9,52
20, 145, 121

19,712,472
18,501,011
20.828,179
17, 605, 262
26, 142, 689
23, 437, 242
28, 500, 01

7

29,
1
'.'0,096

31,793,027
30,718,293
31,623,530
32, 136, 362
34, 641, 01«
38,145,718
35, 817, 093
36,61.5,459

40, 448, 336

361, 324, 140 46. 35 779, 639, 326

p, Includes Lojalsoclf field.
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- The figures in the above table represent the actual shipments of coal

and do not include the quantity used about the mines and sold to the

local trade.

The largest actual shii)ments ever made in each of the months of any
year to December, 1891, inclusive, are given in the table below, and
show that if the mines should be operated as actively in each month of

the year as they ever have been in that month the shipments for the

3^ear would be 42,591,894 tons.

Year.s.

1891.
1887-
1887.
1888-
1891.
1891.

1891.

1888.
1888.
1891.
1891.
1891-

Months.

January .

.

February.
March..'..
April

June
July
August
September

.

October
November

.

December.

.

Maximum yearly shipment practicable.

.

Tonnage.

3, 138, 961
2, 551, 003
2, 911, 272
2, 856, 593
3, 339, 534
3, 780, 242

3, 791, 339
4, 097, 563

3, 916, 325

4, 496, 534
4, 127, 557

3, 587, 971

42, 594, 894

Average monthly tonnage based upon the largest shipments ever

made, 3,549,575.

Th'e initial lines of transportation from the anthracite-coal fields are

operated by the following companies

:

Delaware, Lackawanna and Western Eailroacl Company.
New York, Siisqtielianna and Western Eailroad Company.
New York, Ontario and Western Railroad Company.
Delaware and Hudson Canal Company.
Erie and Wyoming Valley Railroad Company.
Central Railroad Company of New Jersey.

Lehigh Valley Railroad Company (Philadelphia and Reading Eailroad
Company, lessees).

Pennsylvania Eailroad Company.
Philadelphia and Eeading Railroad Company,*
New York, Lake Erie and Western Railroad Company.
Delaware, Susquehanna and Schuylkill Eailroad Company.

The following table, partly approximated, gives a comparison of the

distribution of anthracite coal for years 1890 and 1891, showing the per-

centages of the total shipments consumed in the several sections of the
United States

:

.

-

Distribution of anthracite coal for c»nsumptio7i in 1890 and 1891.

Regions.
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As will be seen in the above table, the greatest relative increase in

consumption has taken place in the western states, although the east-

ern middle states show the greatest actual increase in tonsj their per-

centage however remains about the same.

In the report for 1890, mention was made of the fact that the governor

of Pennsylvania had appointed a commission to look into the matter

of utilizing the immense deposits of culm throughout the anthracite

regions. Considerable progress has been made during the last year in

the investigations upon this subject by the commission, but no definite

report has been made public. There are at present quite a number of

Ijlants established in different parts of the anthracite field, with facili-

ties for preparing for market the coal contained in these dumps. At
some points two or three sizes are prepared suitable for domestic uses,

in addition to the pea, buckwheat, and culm secured, and the coal so

reclaimed is increasing in quantity each year. The smaller sizes of

anthracite, forming so largie a percentage of the entire production, are

being placed upon the market with marked success in competition with

bituminous coal for steam-raising purposes.

In 1891 the legislature of Pennsylvania passed a new anthracite min-

ing law, among the numerous provisions of which was one increasing

the number of mine-inspectors' districts in the anthracite regions from

seven to eight and appointing an extra inspector for the new district.

Several important collieries in course of construction in 1890 have

been completed and put into operation during the year 1891. In some

cases entirely new developments have been made; in others, old aban-

doned workings have been reopened and imj)roved methods and ma-

chinery adopted, whereby immense bodies of coal will be secured which

under the old systems were inaccessible.

The Delaware, Susquehanna and Schuylkill railroad, which connects

all the collieries operated by Messrs. Coxe Bros. & Co., and which

affords outlets for their product over either the Pennsylvania Central

railroad of i^ew Jersey, or Lehigh Valley railroad, was completed

and put into operation during the year. The Philadelphia and Eead-

ing Eailroad Companycompleted their Tamaqua, Hazletonand Northern

branch, which connects with the Delaware, Susquehanna and Schuylkill

railroad, establishing an outlet over the Pennsylvania and Beading

railroad in addition to the three roads above named.

Following is a list of the collieries in the anthracite coal regions of

Pennsylvania.
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302 MINERAL KESOUKCES.

GENERAL OFFICES OF CORPORATIONS NAMED IN KOUEGOING DIRECTORY.

Pennsylvania Coal Company, No. 1 Broadway, New York.

Lehigh and Wilkesharre Coal Company, No. 143 Liberty street, New York.

Delaware, Lackawanna and Western Railroad Company, No. 26 Exchange
Place, New York.

Delaware and Hndson CanalCompany, No. 21 Cortlandt street, New York.

Coxe Bros, & Co., No, 143 Liberty street, New York.

Philadelphia and Reading Coal and Iron Company, No. 108 Sonth Fourth street,

Philadelj)hia, and 143 Liberty street, New York.

Lehigh Valley Coal Company, No. 228 Sonth Third street, Philadelphia.

Lehigh Coal and Navigation Company, No. 108 Soiith Fourth street, Philadel-

phia.

New York, Susauehanna & Western Railroad Company, 15 Cortlandt street,

New York.

Hillside Coal and Iron Company, 21 Cortlandt street, New York.

Susquehanna Coal Company, No. 233 South Fourth street, Philadelphia.

Lykens Valley Coal Company, No, 233 South Fourth street, Philadelphia.

Mineral Railroad and Mining Company, No. 233 South Fourth street, Phila-

delphia.

Summit Branch Railroad Company, No. 233 South Fourth stireot, Philadelphia.

State Line and Sullivan Railroad Company, No. 204 Walnut Place, Philadelphia.

Union Coal Company, Erie, Pennsylvania.

New York, Ontario and Western Railroad Company, 16 Exchange Place, New
York.

Many new shafts have been sunk and enlargements and extensions

of breakers have been in progress in all parts of the field. It is notice-

able that in the line of improvements in the facilities for mining, i)re-

paring and shix)ping coal, especially by the larger companies, the most

advanced methods only are employed, looking to a much larger produc-

tion at a reduced rate of cost, some of these monster breakers being

able to hoist and prepare over one thousand inine cars per day.

The folloAving table shows the apparent consumi)tion of anthracite

coal during the years 1888, 1889, 1890, and 1891:

Consiimption of Pennsylvania anthracite during the past foxhr years.

Stock, January 1 .

.

Shipments

Total supply
Stock, December 31

Consumptiou

Lonq tons.

130, 977
38, 145, 718

38, 276, 695
652, 156

37, 624, 539

1889.

Lonq tons.

652, 156
35, 407, 710

36, 059, 866
1, 026, 107

35, 033, 759

1890,

Long tons.

1,026,107
35, 865, 174

1891.

Long tons.

565, 652
40, 450, 543

36, 891, 281
565, 653

36, 325, 629

41, 016, 195
754, 432

40, 261, 703

These figures, however, take no account of the large and annually

increasing quantities accumulated, at certain seasons, at the inland

storage yards, of the larger producing companies, and in the yards of

dealers.

The shipments to tide-water points for distribution by water are given

in the table below. New avenues by rail, however, to eastern markets

hitherto reached only by water are materially changing the relations of

the tide-water trade.
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Shipments of Pennsylvania anthracite to tide-water from 1888 to 1801.

188B
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arrangement can prevail against the varying interests of the different

parties engaged in it. Even if the principals strive to maintain hon-

estly an arrangement entered into, it is always defeated by some of the

agents. Very great economies will necessarily result by reason of the

saving of large amounts wliicli have heretofore been necessary, but use-

lessly, paid to rival agents for selling coal. The .mining of coal can

henceforth be done under the most economical management possible,

and the saving in expense which will probably be eifected will be very

great. Good mines will be able to be Avorked in the best possible man-

ner and unprofitable mines can be abandoned. The revenue of the

leased roads, with proper management, will be sufficient to pay the

rentals which have been guaranteed, without any necessity for infring-

ing upon the revenues of the Eeading. Transportation can be made

in the directions which will be most profitable. The roads can be util-

ized in a way which was not possible under separate systems of man-

agement. Coal can be sent to the points of supply by the most direct

route.

" The arrangement consists in the leasing to a l^ew Jersey corpora-

tion (the Port Eeading Eailroad Company) of the system of the Cen-

tral Eailroad of New Jersey. The arrangement became possible be-

cause of mutual interest, and it is guaranteed, not only by a lease fair to

both companies, but by arrangements for traffic and otherwise which

insure perpetuity. The lease and other traffic arrangements which have

been made insure the payment to it of a guaranteed dividend of 7 per

cent, on the stock, with a division between the lessor and the lessee of

the surplus earning up to 10 per cent., and of the receipt by the Port

Eeading of all in excess of 10 per cent. The present earnings of the

Central Eailroad of the ISTew Jersey system are such as will make the

carrying out of the contract by the- Port Eeading railroad very easy.

The economies which will now be possible, and the additional busi-

ness which will inevitably inure to this system, will make it, with any

reasonable success, much more than self-sustaining. Before the lease of

the Central Eailroad of IsTew Jersey, an arrangement was effected with

the Lehigh Valley Eailroad Company by which its lines were leased to

this company. About the same time the Philadelphia and Eeading Coal

and Iron Company secured control of the Lehigh Valley Coal Company

through a lease and stock arrangements. The terms of the Lehigh

Valley lease are similar in character to those of the Central Eailroad of

New Jersey lease. By means of its lease of the Lehigh Valley rail-

road this company secures not only a through outlet for anthracite

coal in the West, such ^as will enable it to fill the large and growing

demand from that region, but also secures a trunk line to Buffalo which

will enable three of the largest coal-carrying companies to send their

coal to the West, and to secure its use for the merchandise traffic which

is so largely increasing each year."
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PENNSYLVANIA BITUMINOUS COAL.

Total product in 1891, 42,788,490 short tons; spot value, $37,271,053.

The bituniiuous 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 Alleghany mountains to the Ohio
line, and southwest of a line drawnfrom Kew Castle, in Lawrence county,

northeast to Kane, in McKean county, and thence southeast in the di-

rection of Bellefonte, in Center county. Eagged edges of broken Coal

Measures extend beyond these lines. In addition, isolated areas are

found in the Wellersburg Basin, in Somerset county; in the Broad Top
coal field, in Huntingdon, 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.

A comparison of the bituminous coal production of Pennsylvania in

1891 with that of 1890 shows that the product increased 486,317 short

tons, or but a trifle over 1 per cent. A glance at the table of produc-

tion by counties shows distinctly to what this very small increase is due.

The great strike in the Connellsville coke region embracing Fayette and
Westmoreland counties caused a falling off in the product as compared
with 1890 of 630,508 short tons in the former, and 323,011 short tons

in the latter. The product of the state was further shortened by a de-

creased output of 147,934 short tons in Elk county, 230,509 short tons

in Washington county, and in minor degrees by a falling off in the

product of Beaver, Bedford, Blair, Bradford, Clarion, Clinton, Hunt-
ingdon, and Somerset counties.

As a set-off to these losses it will be noted that the increase in the

output of Allegheny county was 746,297 short tons; in Cambria
county, 142,019 short tons; in Clearfield county, 491,795 short tons; in

Indiana county, 133,447 short tons; in Jefferson county, 309,815, and
smaller amounts in Armstrong, Butler, Center, Lawrence, McKean,
Mercer, and Ti6ga counties. The details of the respective increases and
decreases in the production of the state by counties for the past three

years are shown in the following table, together with a statement of

the production in 1886, 1887, and 1888:

C442 MiN 20
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Comparative statistics of the Pennsylvania bituminous mines, hy counties.

Counties.
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It will be seen from the foregoing table that in 1889 Allegheny county

suffered the greatest loss in tonnage, having over 66 per cent, of the

loss sustained in all the counties in which decreases in product oc-

curred. Westmoreland county showed a remarkable increase, being

nearly one-half of the total net increase of the state and exceeding by
38,058 short tons the aggregate increase of the county from 1886 to

1888. Fayette county came second in increased tonnage, with a gain

of 688,261 short tons; Jefferson, third, with an increase of 621,138 short

tons, and Washington, fourth, shows 571,879 short tons in excess of the

preceding year's product.

In 1890 the county showing the greatest gain on the preceding year

was Clearfield, whose product in 1890 was 1,427,081 short tons greater

than in 1889. Cambria county increased 1,039,290 short tons, and the

other notable increases were in Westmoreland county, 659,380 short

tons; Fayette county, 515,827 short tons; Elk county, 507,421 short

tons, and Washington county, 471,766 short tons. The counties hav-

ing an increased production in 1889 and an apparent decreased product

in 1890 were Butler, Clarion, Jefferson, Lawrence, and Mercer. But
against this must be set the fact that the product of small mines is in-

cluded in the county distribution in 1889 and not accounted for in 1890,

except in a total estimate for the State.

The following tables show the bituminous-coal product of Pennsyl-

vania in 1889, 1890, and 1891, by counties, with the distribution and
value

:

Bituminous coal product of Pennsylvania In 1889, iy cotmties.

Counties.

Allegheny
Armstrong
Beaver
Bedford
Blair
Bradford
Butler
Cambria
Center
Clarion
Clearfield
Elk
Fayette
Greene
Huntingdon
Indiana
Jefferson
Lawrence
Mercer
Somerset
Tioga
Washington
Westmoreland
Cameron, Clinton,
Lycoming, McKeau,
and Venango

Disposition of total product.

Loaded at
mines for
shipment
on railroad
cars and
boats.

Short tons.

4. 464, 376
229, 402
44,932

237, 554
80, 777

121, 976
183, 477

1, 174, 508
380, 331
535, 251

4, 937, 506
596, 014
593, 149

185, 799
53, 498

2, 371, 703
117, 094
509, 737
370, 791

1, 010, 544
2 261, 040
3, 488, 873

111, 581

Total 24,050,913

Used by
employes
and sold
to local
trade.

Short tons.

204, 282
59, 460
48, 180
6,932
4,188
6,365

94, 064
179, 525

4, !t64

57, 500
89, 580
7,549

111, 714
53, 714
9,111

80, 200
53, 684
25, 696
51, 231
50, 909
12, 572
64, 847

299, 874

14, 510

1. 590, 051

Used for

steam and
heat

at mines.

SJwii ton.'i.

25, 103
3.56

249
3,889
2,918

800
2,162
7,296

115
3,370

19, 651
4,789

101, 272

3,129

11, 403
620

14, 783
586

8,543
11, 972

109, 597

334

Made into
coke.

Short tons.

23, 070

100
9,078

127, 527

390, 335
9,717

468
177, 769

5,761
, 091, 119

82, 094
20, 000

459, 697

19,741
4,516

27, 042
3,732,780

286

32,937 10,190,588

Total
product.

Short tons.

4,717,431
289, 218
93. 461

257, 453
215, 410
129, 141
288, 5^1

1, 751, 664
395, 127
596, 589

5, 224, 506
614, 113

5,.897, 254
53, 714

280, 133
153, 698

2, 896, 487
143, 410
575, 751
442, 027

1, 036, 175
2, 364, 901

7, 631, 124

126, 711

36, 174, 089

Average
Value of number

total
product
at mines.

$4, 000, 104
210, 067
110, 004
205, 672
210, 466
171, 387
270, 394

1, 348, 484
311, 544
430, 8.50

4, 403, 551
498, 728

3, 702, 548
57, 307

211, 597
124, 088

2, 117, 531
150, 537
511, 202
308, 400
264, 889
557, 486

5, 674, 493

101, 386

27, 953, 315

of
persons

em-
ployed.

9,386
459
162
56P
466
321
451

2,791
750
940

7,703
1,185
6,567

538
139

3.738
267

1,094
525

2,400
4,005
9,109

224

53, 780
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Bituminous coal product of Pennsylvania in 1800, by counties.

Counties.
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Alleglieiiy and Tioga coniilios, iioiic, of tlie comities producing over

2(K),()00 tons realized more than 1)0 cents i)er ton and only one reached

that figure. The general average for the State was 87 cents per ton,

against 83J cents per ton in 1890.

Alleglieny county.—Coal produced in 1891, 5,G40,669 short tons; spot

\ alue, $5,790,967.

The output of coal in Allegheny county in 1891 was 746,297 short

tons larger than in 1890, and exceeded that of any previous year, being

6*^,164 tons more than in 1888, which was until 1891 the banner year

in the history of coal production in Allegheny county. The total num-

ber of persons emi)loyed in and about the mines increased from 9,036

in 1890 to 9,734 in 1891, the number of working days remaining j)racti-

cally the same—198 in 1890 and 199 in 1891.

Coal product of Allegheny coxmty, Pennsylvania, since 1884.

Years.



310 MINERAL RESOURCES.

The falling off in tlie water shipments in 1891 were due to low water

in the rivers during the year.

Armstrong county.—Coal produced in 1891^ 484,000 short tonsj spot

value, $367,906.

Armstrong county produced 103,446 short tons more in 1891 than in

1890, increasing the value of the output $92,895 and employing 144

more men, though the average number of working days decreased from

251 to 230. The Pennsylvania, the Western l^ew York and Pennsyl-

vania, and the Allegheny Valley railroads furnish transportation.

Coal product of Armstrong county, Pennsylvania, since
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liie annual production of Bedford county for seven years lias been

as follows

:

Coal product of Bedford county, Pennsylvanlaj since I884t

Years.
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PenusylvaTiia and Oliio, tlie Pittsburg and Western, tke Western New
York and Pennsylvania, and the Lake Shore and Michigan Southern
raikoads.

Coal product of Butler county, Pennsylvania, since 1S84.

Tears.
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Coni prodiu'i of Ccnlrr cimnli/, I'cininnlriniitt, sinrc /S,S4.

313

Y(!ar8.
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Coal carried over the Tyrone and Clearfield branch railroad since 18G3.

Tears.
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Coat product of Elk couuifj, PennsijhHinia) mnee 1S84.

Years.
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Coal product of Huniingdou county, rcnnsylvania, s'uice 18S4.

Years.
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Coal product of Indiana coimtif, Pennstilvania, since ISS-i.

317

Years.
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Shipments of coal from McKean county, Pennsylvania, since 1875.

Tears.
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Until 1891 the annual outi)ut of Tioga county lias steadily decreased

since 1886, and, although the production in the past year exceeded that

ot'l890 by 106,875 tons, the improvement can hardly be looked upon as

indicating increased business in the future. Owing to the unfavorable

situation of the coal areas and their scattered condition, the cost of

mining is too great to admit of profitable competition with the more
western counties of the State, where conditibus are more favorable for

economical mining. The production of Tioga county since 1884 is

shown in the following table

:

Coal product of Tioga county, Pennsylvania, since 1884.

Years.
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short tons is observed in 1891. The county, however, maintains its po-

sition as the largest coal producer in Pennsylvania, having in 1891 an
output of 824,111 tons larger than Clearfield county, the second in pro-

duction. The year 1891 makes the first break in an otherwise steadily

increasing output. The number of men employed fell off from 12,080

in 1890 to 11,083 in 1891 and the average working days from 228 to 221.

The Pennsylvania and the Baltimore and Ohio railroads, with their

branches, are the means of transportation.

Coal product of Westmoreland county, Pennyslvauia, since 18S4.

Years.
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The total number of men employed in 1891 was 5,007, averaging 230

working days, against 5,082 men for an average of 263 days in 1890.

The average price per ton realized in 1891 was $1,105, against $1,104 in

1890, an advance of one-tenth of a cent per ton. The very substantial

increase in the amount of coal produced in the state without any de-

cline in the price indicates the industry to have been in a very satis-

factory condition during the year.

As indicative of the relative production of the several counties in

1890 and 1891, the following comparative tables, shoAving the increase

or decrease in the two years, is given:

Comparatiiie coal produci of Ten n esses in 1890 and 1891, by counties.

Countios.
' Product in Product in

\ 1890. 1891.

Anderson.
Campbell

.

Claiborne.
Franklin..
Grundy . . -

Hamilton .

Marion . .

.

Morgan . .

.

Rhea
Roane
Scott
White. . .

.

Total . -

.

Net increase

-

Short t07is.

.582, 403,-

126, 367
(a)

1,500
349, 467
277, 896
213, 202
143, 518
211,465
70, 452

136, 365
52, 650

2, 165, 285
243, 893

Short tons.

587, 558
159, 937

73, 738
1,400

398, 936
243, 298
271, 809
125, 287
213, 649
112, 308
142, 943
78, 315

2, 409, 178

Increase. Decrease,

Short tniu:

5, l.')5

33, .570

73, 738

49, 409

58, 607

2, 184

41, 856-

6, 578
25, 665

Short tons.

100

34.' 598'

ia-jsi

29G, 822
243, 893

52, 929

a Developing.

The almost uninterruptedly steady growth of the coal-mining indus-

try in Tennessee during the past nineteen years may be seen in the

following table, showing the annual output since 1873:

Coal product of Tennesseefrom 1873 to 1891.

Years.

1873
1874
1875
1876
1877
1878
1879
1880
1881
1882

Short tons.

3.50, 000
350, 000
360, 000

550, 000
450. 000
375, 000
450, 000
641, 042
750, 000
850, 000

Yeans.

1883 .

1884 .

1885 .

1881) .

,

1887 .

1888.
1889.
1890 .

1891 .

Short tons.

000, 000
200, 000
440, 957
714, 290
900, 000
967, 297
925, 689
169, 585
413, 678

Anderson county.—Coal produced in 1891, 587,558 short tons; spot

value, $671,633.

Eight mines, emj^loying an aggregate of 1,350 men, contributed to

the product in 1891. This output exceeded that of 1890 by 5,155

short tons, while the value of the product decreased $8,616. In the

order of importance, as well as alphabetically, Anderson county stands

at the head of the list, leading Grundy county, the second in importance,

by 188,622 short tons.

6442 Mi^ %X
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Coal product of Anderson county, Tennessee, for three years.

Years,



COAL.

Coal product of Hamilton county, Tcnvessee, for three years.

323

Years.
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Morgan county.—Coal produced in 1891, 135,287 short tons; spot

value, $135,202.

One mine, productive in 1890, was idle in ] 891 and one was discon-

tinued. One new one was started. The six producing mines in 1890

were reduced, therefore, to five in 1891, and the amount of product fell

off 18,231 tons. • The value decHned from $158,243 in 1890 to $135,302.

in 1891, a loss of $22,941, the price per ton remaining nearly the same.

The total number of employes in the two years was the same, 363, but

tlie average number of working days decreased from 258 in 1890 to 250

in 1891. All of the coal sent to a distance is shipped from Oliver

Springs, in Anderson county, over the East Tennessee, Virginia and

Georgia railroad.

Coal product of Morgan county, Tennessee, for three years.

Tears.

1889
1890
1891

Total
product.

Short tons.

68, 229
143, 518
125, 287

Total
value.

$91, 511
158, 243
135, 2U2

Average
price per

ton.

Total
employes.

$1.34
1.10
1.09

135
363
363

Rhea county.—Coal pr.oduced in 1891, 213,649 short tons ; spot value,

$213,649.

The product of Rhea county is from two mines, operated by one com-

pany. Shipments are made over the Cincinnati, IsTew Orleans and

Texas Pacific railroad. The mines gave employment to 350 men for an

average of 250 days.

Coal product of Bliea county, Tennessee, for three years.

Tears.
Total

product.
Total
value.

Average
price per

ton.

Total
employes.

1889
1890
1891

Short tons.

149, 194
211, 465
213, 649

$164, 118

211, 465
213, 649

$1.10
1.00
1.00

475
450
350

With the exception of a comparatively small amount of coal sold to

local trade and used by employes and the amount consumed in operat-

ing the mine, all of the product is made into coke and mostly consumed

in the company's iron furnaces at Dayton.

Roane county.— Qo2i\ i)roduced in 1891, 112,308 short tons; spot value,

$129,468.

The output in 1891 was from two mines, one reporting this year for

the first time. The product of the new mine supplies the local trade of

Harriman. All of the output of the other colliery, except that used at

the mines for steam and heg/t, is made ipto coke for use in the iron mills

of the company

,
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Scott county.—Coal produced iu 1891, 142,943 short tons; spot value,

$179,165.

Ilifotwithstanding a strike of six months' duration at the largest i)ro-

ducing' mine in the county, the x>roduct for the year was 6,578 short

tons larger than during the previous year. One mine producing in

1890 was abandoned, and the product for 1891 was obtained from four

collieries. These employed an aggregate of 347 men, who averaged 182

days, the working time being reduced by the strike above mentioned.

The coal is shipj)ed by the Cincinnati, New Orleans and Texas Pacific

railroad.

Coal product of Scott county, Tennessee, for three years.

Tears.
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tHE COAt FIELDS OF TEXASt

[By RoBERt T. Hill.]

Coal of various qualities and diverse geological age oecurs in the

Texas region as follows

:

1. Carboniferous coals of the central Texas region.—The true Coal

Measures of the Carboniferous period, outcrop along an approximately

north and south belt, in the central portion of the state, from near Red
river, in Montague county, to the Colorado, in Travis.

The area of outcrop is separable into two divisions by an overlap-

ping remnant of the Cretaceous formation, which once covered the*

whole region along the divide of the Brazos and Colorado livers. The

northernmost of these two areas consists of a continuous outcrop of the

Carboniferous formation in western Montague, Wise, Parker, northwest

Erath, northern Comanche, Brown, Eastland, Palo Pinto, Stephens,.

Young, and eastern Shackelford.

The southernmost area, once so continuous like the northern area

and covered by the Cretaceous rocks, has itself been much destroyed

by erosion, and now occurs in large but remnantal traces around the

]>erimeter of the older paleozoic rocks in the medial drainage basin of

the Colorado river. The principal outcrops are in Brown, Coleman,

McCulloch, and San Saba, while smaller outcrops occur in Burnet and

Mason counties, tlie principal one of which is near Smith Mills and

Travis Peak, about 40 miles southwest of Austin.

Although erroneously published as a portion of the Missourian coal

field, and popularly supposed to be a southward continuation of the

merchantable coals of the Indian Territory, the Texas area is, as has

been recently shown, entirely separate and different from them. The

merchantable coals of Indian Territory do not outcrop south of the

great folded east and west axis of the Ouachita mountain system, which

extends across southern Indian Territory and constitutes a complete

barrier between the natural features of the Missourian and Texan

regions. South of this system the Coal Measures occur under entirely

different structural conditions, having been submerged during subse-

quent geologic epochs, which events seem to have charged them with

certain imi:)urities that render them of less commercial value than the

coals of similar age from the unsubmerged areas. Neither does the out-

crop of the Texan coal field cross Eed Biver, as popularly supposed.

The general extent of the Texas coal field was first made known by

Dr. B. F. Shumard, the able State Geologist, in 1860, and several papers

have since been published which amplified the facts he set forth. Dr.

C. A. Ashburner, in the Transactions of the American Institute of

Mining Engineers for 1880-'81, published a valuable paper on the Brazos

Coal Field of Texas, in which the stratigraphy and succession of the

beds were set forth. Thus far, however, the State has made no attempt.
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to have the coal fields accurately mapped and studied by a recognized

expert.

2. T1ie Cretaceous and Laramie coal fields.—Bituminous coal of good
quality is found in the uppermost Cretaceous and Laramie beds of the

Eio Grande, in the vicinity of Eagle Pass, on the Mexican side, and
mined in large quantities by the Southern Pacific Eailwaf Company at

San Felipe, on the Eio Sabinas. This coal field extends a slight dis-

tance into Texas, and is found at a great depth at Eagle Pass, where a

company is now preparing for operation. It is superior to the Carbon-

iferous coals of Texas in quality, but to the eastward, away from the

mountain movements, toward Laredo and Santa Tomas, the beds are

lignite and impure. These coals resemble and are similar to the coals

of the Eocky Mountain region. Other deposits of similar nature have
frequently been rumored in the trans-Pecos region of Texas, but have
not been authenticated.

3. The lignite beds of Texas.—There are many deposits of lignite,

which have frequently been taken for coal. The chief of these extends

across the eastern jiortion of the State, coincident with the Eocene Ter-

tiary formation, in which it occurs. Its general extent was outlined by
Dr. B. F. Shumard, in 1880, but no systematic survey of them has been
made. Dr. E. A. F. Penrose, professor of Economic Geology in the

University of Chicago, and formerly of the Texas Geological Survey,

who has published an able report upon the geology of the Tertiary

formations of Texas, speaks as follows concerning the economic possi-

bilities of the Texas lignite beds.

" San Tomas coal mine.—This is the only place where fuel is mined
on any considerable scale east of a line drawn between Eagle Pass and
Dallas. The coal bed is 2^ feet thick, and separated in the middle by
a 2-inch seam of hard black clay. The coal is jet black, highly glossy,

and has a conchoidal fracture. It is generally massive, though some-

times it has the structure of bituminous coal. It is light and friable,

and has the appearance of being an altered lignite.

'' This material has proved a very serviceable fuel, and is especially

valuable in a country like southern Texas, where there is no other coal,

and where wood is very scarce. It is extensively used on the Mexican
National Eaih-oad, and for steam and household purposes in Laredo,

and has already become an important factor in the welfare of the

region.

" Uses of lignite.—The San Tomas coal is so vastly superior to any
of the East Texas lignites that it can not fairly be classed with them,

and therefore the following remarks are not intended to refer to it.

The lignite beds have not yet been worked to any considerable extent.

Some of the material has been taken out at the following places: In

Eaines county; at Alamo, in Cass county; some three miles south-

west of Athens, Henderson county; at Calvert Bluff, Eobertson

county; and in other places in small quantities; but, so far as the
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knowledge of the writer goes, it has in every case been attended with

unsatisfactory results. There are three causes for this.

''1. The lignite, even when it is sun-dried, contains a high percent-

age of water—'ten to twenty per cent.—-and when it is burned a large

amount of the heating power of the fuel is consumed in evaporating

the moisture and is absolutely lost for all practical purposes. This

water in the sun-dried material is chemically combined with the lignite,

and can not be removed without decomposing it. Hence the popular

saying that the lignite 'burns without heating.'

"2, Most all the lignites have a strong tendency to crumble when
exposed to the air, and a large part of it is wasted by being carried up the

flues of a furnace even by an ordinary draft. Also, a finely crumbled

fuel is difficult to handle in a furnace, and its transportation is expen-

sive and accompanied by a large amount of waste.

" 3. The part of East Texas where lignite is found is heavily tim-

bered, not only with pine, but with hard woods. Eailroads in many
places can have this fuel placed on the track for from $2 to $4 per cord,

and it requires a very good and cheap coal to compete with that price

for railroad and furnace purposes. It might be said that the wood will

run out and the lignite will then be used, but as the hard wood of East

Texas is increasing every year, and 'spreading over areas that were

once prairies, the outlook in this direction is not encouraging. As the

value of lignite will not stand transportation it can not, except under

special conditions, be sent into the regions where wood is scarce.

There are, however, uses to which lignite can be applied.

" 1. The better grades can be used for household purposes.

"2. It can be ground and pressed into bricks, with some cementing

substance like asphalt or coal tar, and thus gotten into a much more

serviceable shape than that in which it naturally occurs. This does

away with the inconvenience of having it crumble. Such bricks are

considerably used in France and Belgium for railroad and other pur-

poses.

"3. Lignite of a black color, in a finely powdered state, has been

used in England, under the name of ' Cologne earth,' as the basis of a

black paint.

"4. Lignite has been successfully used in place of bone black in

clarifying sugar."

This report of Dr. Penrose is of value, inasmuch as for twenty years

past, since the first publication of the idea by Dr. Buckley, the former

State geologist, it has been extensively agitated that these lignites

could be converted into commercial fuel, as is done in Germany. The
only difficulty thus far developed is the fact that it can not be done

economically. Other lignite beds occur in the Lower Cross Timber or

Dakota sands, but not in quantity. In the Trinity, or Upper Cross

Timber sands, there are still other lignites, but usually they occur as

single isolated logs or trunks of trees.
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.

Total product in 1891, 371,045 short tons; spot value, $G6G,G4G.

It is to be regretted that so little positive knowledge regarding the

coal fields of Utah has been obtained. It is estimated that there are

over 2,000 square miles of area in the territory underlaid by workable

coal beds, and the increasing annual output would indicate the advisa-

bility of a thorough survey of the coal areas in order to determine

their future possibilities.

At present the principal operations are being carried on in Emery
county, the largest producing mines being the Pleasant Valley Xo. 1

mine, operated by the coal department of the Union Pacific railroad,

and the Castle Gate and Winter Quarters mines of the Pleasant Valley

Coal Company.
The Wasatch mine of the Home Coal Company, in Summit county, is

the fourth in importance, having a production in 1891 of 41,966 short

tons. The coal of this mine is really lignite, but serves very well for

domestic use and for stationary boilers.

Three mines were operated in San Pete county in 1891. One of

these, the Old Canyon operated by the Central Pacific Coal and Coke
Company, disposes of its entire product to the San Pete Valley rail-

way. The output of the other two supplies a local demand.

In Morgan county 100 tons were produced in 1891 for purely local

consumption. Following is^ table showing the x)roduction by counties,

with the distribution and value of the product:

Coal product of Utah in 1S91, hy counties.

Counties.
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No record of the production of the Territory i^rior to 1885 was kept;

Subsequent to that year the annual output has been as follows

:

Coal product of Utah from 1SS5 to 1891,

Years.
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iind due to Virginia being' credited with shipments froiu'the Flat Top
region of coal produced at mines in McDowell and Mercer counties,

West Virginia.

The output of Henrico county goes over the Chesajieake and Ohio

railroad. All of the other counties ship on the Norfolk and Western
railroad.

New developments.—With the extension of the Clinch Valley branch

of the IS'orfolk and Western railroad and the construction of the South

Atlantic and Ohio railroads penetrating into Wise county attention

has been directed to the cdal properties known to exist there, and
companies have bSeil ft)i*med to develop them. The Big Stone Oap
Coal Company^ df Big Stone Gap, is opening up mines at that point,

and the Kentucky Coal and Coke Company, lias been organized to

open mines at Guests Station. Attempts are also being made to interest

t;apital in the development of coal land in Wythe and Augusta coun-

ties and to extend operations in Montgomery county.

TVASHINGTON.

Total product in 1891, 1,056,249 short tons; spot value, $2,437,270.

From reports to the technical press a largely increased output was
looked for from Washington during 1891, but returns show that such

expectations were not only not realized, but on the other hand a de-

cided decrease occurs. I^one of the new companies organized during

the year had any i^roduct to report, though some began shipping early

in 1892. The one mine in Thurston county was not operated in 1891,

and a strike of several months' duration, caused by an attempt to intro-

duce negro and non-union labor, shortened the outijut in King county.

The output of Kittitas county also shows a large decrease. It is very

l)robable that the heavy importations of foreign coal into San Francisco

was in part responsible for the smaller output of Washington coal.

The following table shows the product of the State for the past five

years by counties

:

Product of coal in Washington for five years, hy counties.

Counties.
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of the Territory until 1870, when exportation commenced at Seattle,

trom the Seattle, Eenton, and Talbot mines in the vicinity. In 1874

the product from the Seattle mines was 50,000 tons; from July 1, 1878,

to July 1, 1879, the product was 155,900 tons. In the year ended De-

cember 31, 1879, the product was 137,207 short tons. The Kenton mine,

opened in 1874, produced, in 1875 and 1876, 50,000 short tons. The Tal-

bot mine, opened in 1875, produced, in 1879, 18,000 short tons of coal.

Records of the operations of Washington coal mines are incomplete,

and entirely wanting from 1879 to 1884. The mining during this time

was confined to King and Pierce counties. During the fiscal year

ended June 30, 1885, the total product of the Territory is given at

380,250 short tons, of which King county is credited with 204,480 short

tons and Pierce county with 175,770 short tons. The annual product

since that time has been as follows

:

Product of coal in Washington from 1885 to 1891.

Years.
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of new mines were opened in 1891, one of which began producing Jan-

nary 1, 1892, and an increased product for the county may be looked

for in future reports. ^ .^, x i c.u a

The Columbia and Puget Sound and the Seattle, Lake Shore and

Eastern railways furnish transportation facilities for the coal product

of King county.

Coal product of King coivnty, Washington, for five years.

Years.

1887.
1888.
1889-
1890.
1891.

Total
product.

Short tovg.

339, 961
546, 535
415, 779
517,492
429, 778

Total
value.

$954, 295
1, 352, 920

1, 009, 278

Average
price per

2.61
2.35

Total
employes.

1,220
1,098
1,285

Kittitas tounty,-The entire product of Kittitas county is from the Eos-

lyn mine, operated by the l^Torthern Pacific Coal Company The out-

rt in 1891 was 97,293 short tons less than in 1890. The coal is shipped

from Eoslyn over the ISovthevn Pacific railroad, and is largely consumed

by the railroad locomotives.

Coal product of Kittitas county, Washington, forfive years.

Tears.

1887-

1888-
1889

.

1890.
1891.

Total
product.
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SJcagit and Whatcom counties.—Skagit and Whatcom counties appear

as coal-producers for the first time in 1891, with a combined output of

7,400 tons, 6,000 tons of which were from Whatcom county and 1,400

tons from Skagit. Of the latter 300 tons were coked. The output is

from one mine in each county. Other properties are being opened and

1892 will probable show considerable production in both counties.

The following analyses have been reported on coal from the Connor

mine, Skagit county, Washington.

Analyses of coal from the Connor mine, Skagit county, Washinffton.

Fixed carbon . . -

Volatile matter.
Sulphiir
Phosphorus- ...

Water
Ash.

Total

.

Vein No. 1 (a)

.

Per cent.

70.24
18.68
.952
.015
.52

9.59

99. 997

Vein No. 2 (6).

Per cent.
80.20
12.05

.45
7.30

100. 00

a Made i>y Otto Worth, Pittsburg, Pennsylvania. '

b Made by D. I. Davis, Wilkeson, Washington.

Mining inspectors.—A law was passed by the legislature of the State

of Washington in the winter of 1891-93 which has for its object the

providing of proper ventilation of coal mines and prescribing the m'an-

ner of appointment of inspectors. One of the main features of the bill

is the providing for the appointment of two inspectors, who shall have

been recommended by an examining board appointed by the governor,

and who shall each receive a salary of $1,500 annually and mileage ac-

tuallypaid out. Section 7 of the bill provides, as amended, that charges

may be preferred against the mining inspector upon a petition signed

by ten reputable citizens, who shall be miners, mine-owiiers, or lessees

of mines. The bill provides that in no case shall less than 100 cubic

feet of air for each person per minute pass a given point.

THE COAIi FIELDS OF WASHINGTON.

[By W. H. Ruffner, LL. D.] (a.)

It is only of late that the Laramie or Cretaceous coals of Washing-

ton have been divided into lignites, bituminous coals, and anthracites.

These gTade into each othpr so insensibly that it would be impossible to

classify them sharply. IliTone of the lignites which the writer saw were

as low in grade as the typical lignite. The woody structure was quite

discernible in some samples of the Franklin coal and less in the New-

castle and Green Eiver coals; but, in respect to the two latter, the

aFromProf.Pvuffner's "Report on Washington Territory "(now State of Washington), compiled

for the Seattle, Lake Shore and Eastern railway and published in this volume by permission of Mr,

J. H. Bryant, vice-preaident. A few minor changes have been made in the original from later data,
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writer could not witli the naked eye discern more of the woody struc-

ture than has been seen in some of the West Virginia coals, which
belong to the Carboniferous period. Fires of Newcastle and neigh-

boring coals produce no imusual amount of smoke and no peculiar

odor. By analysis, these coals show a larger percentage of oxygen
than the typical bituminous coal, but decidedly less than is found in

the brown coal of Germany or in some of the lignites of Montana.

They need a new name. Their heating iiower is not so great as that of

the bituminous coals of the same region. Their streak and x)owder are

less black and their fracture more conchoidal, but not decidedly so.

The bituminous coals have the usual cubical fracture. The Wilke-

son readily breaks down into small cubes. The lignites are black and
lustrous. They come out as lumpy as ordinary coal and, when exposed

to weather, do not break up into powder and grits like ordinary lig-

nite. This is true, at least, of the Newcastle coal.

The coking quality of these coals can not be determined by calculat-

ing the proportion between the fixed carbon and the volatile, combusti-

ble matter. So far as now known, only a few of the Washington coals

can be made into, good coke. On this point, however, we have only

laboratory and rough field tests, excepting at the Wilkeson mines,

where 25 ovens were turning out a superior quality of coke, as proved

by every test save the use of it in high furnace stacks, in which there

had been no opportunity for trial. It is claimed by many persons that

seams on Green river, Skagit, Yakima, and Snoqualmie will furnish

good coking coal. The coal on Snoqualmie mountain, near Hop Eanch,

Jias not been stiidied, but it certainly has the external characteristics

of good coking coal, and Mr, Peter Kirke made a rough trial of it in

an earth -pit with decidedly encouraging results.

Somewhat similar coaj is found on Eaging river, but, where opened,

so much slate w§,s interleaved with the coal that washing would be
necessary before use. More will be said hereafter with regard to these

poals; bujii the remark may hp repeated here in respect to the entire

Puget sound basin, that much additional examination is necessary

l^efore its poals will be fully understood^ The variations in chargfcter

of these are not owing pntirely, or even chiefly, to their relative ages,

but also to the conditions to which they have been subjected, especially

in respect to heat. This metamorphic agency has acted not only in the

body of the Cascade mountains, but all through the coal fields, w^hjere

faults, flexures, and intrusive rocks have occasioned changes in the

original condition of the coal beds, giving results along the whole scale

pf iftetamorphism from lignite to anthracite.

The different mines.—In brief sketches are grouped the coal beds as

follows: (1) Carbon Eiver group; (2) the Green River group
; (3) Cedar

River group; (4) the Squak, Raging River, and Snoqualmie groups;

(5) the Yakima and Wenatchie groui); (6) BeUingham bay, Skagit

yiyey , etCj
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1. Carbon River group.—These beds lie on South Prairie creek and
Carbon river, tributaries of the Puyallup river. Limited occurrences

of anthracite coal in thin beds are reported high uj) on Carbon river,

near the base of Mount Jianier, the result of metamorphism. Also un-

developed outcrops of soft coal at numerous points on the same river.

There are, however, only three collieries at work in this group. One is

called the Carbonado mines, which are on the Carbon river. Three

miles north, a little east, are the famous Wilkeson mines and 2 miles

northwest of Wilkeson are the South Prairie mines, on South Prairie

creek. These coal beds stand at high angles (50 degrees and upwards)

and dip in various directions. At Carbonado there are four seams iii

pairs, separated by Carbon river and having a complicated folded and
faulted structure. At the South Prairie mines there are two seams, one

of which dips to the east and the other to the west. At Wilkeson there

arethree seams, openedon both limbs of an anticlinal. Mr. BaileyWillis

interprets this coal iield as being a domelike anticlinal, with compressed

and crumpled sides, whose major axis runs nearly north and south. The
Wilkeson and South Prairie mines are on the line of the major axis,

whilst the Carbonado mines are in a group of subordinate short folds

lying south of the main line. The anticline extends to Nisqually river

and shows two other coal areas south of Carbon river, the coal of which

is said to resemble the Wilkeson coal.

The Carbon Eiver coal field, first having been almost ingulfed by
volcanic uplifts and overflows and almost buried by glacial drift, is

now visible only in narrow strips along creeks and at intervals along

the Carbon river.

Owing probably to the heating of its beds, we find in this little field

the coal which stands highest in reputation for coking and heating

qualities. There are some differences in the coal at the three mines.

That at South Prairie was sold chiefly for making gas. The best of

the Wilkeson coal is made into coke and is in demand beyond the

supply. The entire product of the Carbonado mines is said to go to

the Central Pacific railway. It is impossible to say what may be under

the dtift, but wherever streams expose sections or borings have been

made good coal beds have been found which will be valuable in spite

of the disturbed structure of the field.

2. The Green river group.—Included in this group are the Black

Diamond and Franklin collieries, the Kirke or Moss Bay Company
mines, and the Sugar Loaf mountain beds. This, as well as the Car-

bon river field, is nearly equidistant from Tacoma and Seattle, being

about 30 miles in a right line from each place. The Carbon river basin

is geologically associated with Mount Eanier; the Green river basin

with the outliers or foot ridges of the Cascade mountains. The latter

are much more approachable than the former. At the east edge of

this field, the Northern Pacific railroad emerges from the Cascade moun-

tains, having come down the canyon of Gr^en river. This point is
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known as "The Common Point," because the cities of Tacoma and Seat-

tle are about equally distant, and the routes afford equally good grades

from this point.

The narrow-gauge road from Seattle now comes to the Franklin

mines, and by continuing it a few miles to connect with the Northern

Pacific there would be railroad connection to Seattle as well as to Ta-

coma. The river here cuts through the coal measures, leaving the less

valuable part of the field on the south side. The area of this field is

roughly estimated at 50 square miles. It contains all, ornearly all, the

grades of coal from lignite to bituminous, the variety of coal dependiug

upon the degree of local disturbance. As a rule, so long as the coal

is not crushed, the more pitched and flexed the rocks, the better the

coal, which fact indemnifies the miner for extra expense in mining.

Here, the tendency is for the seams to become steeper and more broken

from west to east; that is, as they approach the foot-hills of the Cas-

cade mountains. The strata in Lizard mountain on the south side, how-

ever, form an exception. Here the strata are nearly horizontal.

The Franklin mines are on the north bank of Green river and at the

south edge of what has been known as the McKay basin, and the Black
Diamond mines are on, or near, the north edge of the same small, oval

synclinal basin. From this basin the dips become steeper toward the

mountain, where Kirke's beds stand at a high angle. On the west edge
of the Green river basin, say a mile west of Franklin, there is an out-

crop of lignite. The coal of the Franklin and Black Diamond mines
is bituminous lignite. The Kirke coal, or at least part of it, as judged
by the eye, may be called bituminous coal, though not so much deoxi-

dized as the Wilkeson. The coals mined in this basin are firm, black

and shiny; they burn freely, and make but little dust. They have not,

however, so far as tested, the heating power or coking qualities of the

Wilkeson coal. Two seams are worked at Franklin, and three at

Black Diamond. All of the seams worked are above 4 feet. A num-
ber of volcanic dikes and flows are found in and around this basin.

The Kirke or Moss Bay Company mines are 6 miles east of Franklin,

and within a mile of Green river. They lie against the mountain. The
coal beds dip toward the mountain at a high angle. There are five

seams of from 5 to 15 feet in thickness ; one of them (No. 2) may be said

to be over 47 feet in thickness, though containing much bone coal, (a)

3. The Cedar river gro-up.—This group consists of the Cedar river

mines, 19 miles from Seattle by rail; the Benton and Talbot mines, 10

miles, and the Newcastle, 18 miles. These coals are in the same river

basin, and are all high-grade lignites.

The first shipment made from the Cedar river mines was in July,

1884. There are two good seams here, one of which measures 11 feet.

The outcrop curves trom a south to a southwest strike. The dip is 20

degrees toward the east.

a For analyses and. cross-sections of coal beds in the Wilkeson and Green river fields see Tenth
Census Eeports, Vol. XV, pp. 769-771, and plates xcii to cii.
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The Talbot and Eenton mines, 10 miles from Seattle, are on the same
seam, but owing to faults and other causes, they have not been worked
of late. The seam is 7 to 9 feet of good coal, resembling the iSTew-

castle, but has a bad roof, and soon reaches water. The dip is to the

southeast at the grade of 10 to 25 degrees. The principal mine in this

basin is the Newcastle, from which more coal by far has been mined

than from any other. Its present annual output is equaled only by

the Carbonado mines, which are pressed to their full capacity by the

Central Pacific railroad. The Newcastle coal is a high grade lignite,

of firm texture, shining black color, and angular fracture. It is not a

coking coal, but has a wide and established rej)utation for grate,

stove and boiler uses. It is the typical "Seattle" coal, and is sold

chiefly in Oregon and California. It has not the heating power of bitu-

minous coal, but it is greatly superior to many of the lignitic coals.

Many difficulties have been met with in the mining at Newcastle, the

most of which seem to have been owing to the necessity for mining on

the down grade, or fall of the coalj and the mines being now 1,000

feet deep.

4. The 8qualc creek, Raging river, and Snoqualmie Group.—These

are not all in the same hydrographic basin, but they are all considered

together because they are coals which will be reached by the Seattle

railroad. A great out-crop of coal seams occurs in the valley of Squak

creek in the mountain spur which lies between Squak and the New-

castle mines. These seams are now being opened by the Seattle Coal

and Iron Company, and are known as the Gilman mines.

The geological structure of the Squak mountain and its coal seams

is peculiar. With all their local irregularities, the general trend of the

coal-bearing rocks in Washington territory is north and south; so de-

termined by the line of the Cascade mountains, which is the main axis

of elevation, with numerous subordinate and parallel axes. But on

Squak mountain we find the whole group of rocks and coal seams lying

at right angles to the general line. In other words, their general direc-

tion is east and west, instead of north and south, and the rocks lie in

regular order against their central axis, dipping northward at a high

angle. These coal seams are thus carried almost squarely across the

spur from Squak creek to Coal creek, or from the Gilman mines to the

Newcastle mines.

The part of the mountain which holds the coal seams is a high spur

which puts off at right angles northward from the crest or backbone

and continues to Lake W&,shington, a distance of 5 miles. At the

point where the spur leaves the backbone it is about 1,000 or 1,200 feet

high, and it declines gradually to the lake and then makes a bluff'

shore line. On the east side of the spur on Squat creek it is steep,

whilst on the west side, next Newcastle, it drops off more gradually.

This difference of grade occasions a great difference in the economy of

mining on the two sides. On the east or Squak creek side the ends af
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the seams are boldly joresented, sliowing, in diagonal parallel lines ex-

tending from the top of the spur to the creek level, an average exposure

of, say, 900 feet in elevation. Here the entries are being driven in hor-

izontally near the water level, and the future progress of the mining

will be inward and upward instead of downward and sidewise, as at

Newcastle. The entries will all be on the horizontal line crossing the

seams. The extreme distance, 1,300 feet. The length of thiB seams on

the company's land is about 2 miles.

The Seattle Goal and Iron Company own this property, which con-

sists of 1,300 acres underlaid by seven coal seams, hve of which will

be mined ultimately, three in the beginning.

The Washington mines, on one of the upper branches of Squak creek,

show the outcroppings of three seams of lignite coal, dipping south of

west.

Six miles east of Gllman mines, where the railroad enters the Eaging

Eiver valley, is found another group of coal seams, older than the

Squak coals and perhaps corresponding in age with the Franklin and

Black Diamond coals though apparently more bituminous than they.

Kaging river is about 12 miles long, and the railroad first approaches

it about midway its length. There are indications of local metamor-

phism visible in the rocks between Squak creek and Eaging river, and

this is further indicated by an outcrop of anthracite at the north end

of the coal seams, within a mile of the road. Mr. Whitworth represents

this anthracite seam as five feet thick, but crushed and fragile. Its

structure is laminated and it breaks into small cubes. He spoke, also,

of another seam of anthracite high up on Eaging river, 3 feet thick,

with 3 inches slate 6 inches from the top. He mined in on this for 30

feet without observing any change. The outcrop of this group of coal

seams extends from near the line of the railroad, up the west side of

the valley, parallel with the river and about a mile from it and lying

in high hills. This coal property is also owned by the Seattle Coal and
Iron Company. The principal mining camp is near the head of the

valley, 10 miles above Falls City, 6 miles above the line of railway.

Here I saw the coal seams, which had been uncovered without having

been cut into sufficiently to fully determine their character. One seam
is open in a ravine halfway up the mountain, but most ofthem are near

the top, at an elevation of about 800 feet above the river. There are at

least six seams, and possibly seven. The coal generally is of good qual-

ity, bituminous, with cubical fracture; but its value is greatly dimin-

ished by numerous slate partings, and some of the seams are too thin

for profitable mining. The dip is to the southwest at high angles,

about 80 degrees on the mountain side, less in the top seams.

5. The Yakima and Wenatchie Grou;p.—This field lies on the east

flank of the Cascade mountains, on the waters of the Yakima and its

tributaries; Ole eUum and Teanaway valley. Although the area here
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is probably disconnected from the Yakima area, tbe writer purposely

refrained from visiting tbis region, and for the following statements is

indebted to Mr. F. H. Wbitwortb, Mr. Charles Burcb, and Mr. Jamieson,

of tbe Kirke Mines.

The Yakima area lies north of the Yakima river, near to the IsTorth-

ern Pacific railroad and to the projected line of the Seattle, Lake Shore

and Eastern railway, and extends about 60 miles east and west and 6

miles north and south. Its dip is gentle, say 12 to 20 degrees. It

holds three coal seams of 2 feet 6 inches, and 5 feet and 5 feet, respec-

tively. There is not much evidence of fracture in any part of the field.

The total thickness of the coal-bearing rocks is estimated to be 1,000

feet. The best seam is mined at Eoslyn, 4 miles north of the Northern

Pacific railroad, in the interest of that railroad.

The seam here furnishes upward of 4 feet of good coal. The coal is

bituminous, dull black, firm, and free bui-ning. Mr. Jamieson thinks it

will not make good coke. Others, however, think that it will, and these

are supported partially by the laboratory test in Washington city, D. C.

This coal is used chiefly in the locomotives; but the popular demand

for it is very great in the plateau country of East Washington.

The information regarding the coal on Wenatchie river has been

obtained from Mr. Burch, who says that there are two seams of coal

exposed in that valley, one of 8 feet and one of 3 feet. The coal-bearing

rocks extend for 35 miles up the river and have a width of 10 miles.

The coal is reported by Mr. Burch to appear east of the Columbia

river, opposite to the fields just described, and to disappear under the

basalt.

6. Bellingham Bay, SMgit Eiver, and other coal fields.—The first

shipping of coal from Washington territory was done from the Sea-

home mines, on Bellingham bay, Puget sound, about 25 miles south of

the Canada line. The mines were very badly managed; they took fire

on several occasions. The coal was of thelignitic grade, but not of the

best quality, and when other mines of better coal were opened the Bel-

lingham Bay mines were closed. It is reported that coking coal has

been found some distance back from the bay.

Coal has also been found on Skagit river, which, from a sample, is

good and possibly might coke well. One of the coal properties is held

by A. Ford and others. The following description is furnished by Mr.

Norman B. Kelly:

It is found about 3 miles north of the Skagit river and about 5 miles

from Sedro. The country is hilly. There are at least six or eight coal

seams, perhaps more. Those examined run from 18 to 30 inches and

are thought to be clean coal. The seams lie between sand rocks. The

outcrops begin near the level of the valley and continue in a series to

an altitude of 550 feet above the valley. The highest outcrops are

those of the lowest seams geologically. The strike is north 60 degrees
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west. At the foot of tlie hill the seams dip 45 degrees to the south-

west, but the angle becomes steeper on the mountain side until finally

they are vertical. All the outcrops are within 1,500 feet, horizontal

distance.
^
Blacksmiths use the coal and pronounce it equal to Cum-

berland. It cokes readily in the open fire, burns with a bright, hot,

but small flame, and seems to leave but little ash.

Of course the thinness of these seams is an objection. There is coal

also upon the south side of the river, but there has been but little de-

velopment in this field.

WEST VIRGINIA.

Total product in 1891, 9,220,G65 short tons; spot value, $7,359,816.

The rapid development of the coal fields of West Virginia in the

last few years is worthy of special note. The increase of product in

1890 over that of 1889 was 1,162,774 short tons or more than 18 per

cent. The increase in 1891 was still more remarkable, being 1,826,011

short tons or nearly 25 per cent. The largest increase was in Fayette

county, the total output for the county being 2,307,421 short tons,

against 1,591,298 short tons in 1890, a gain of 716,123 tons or 45 per

cent. Marion county increased its product from 455,728 short tons

in 1890 to 1,000,047 short tons, a gain of 544,319 short tons or nearly

120 per cent. McDowell county augmented its product 310,914 short

tons or more than 32 per cent. ; Mercer county added 167,040 short tons

to the general increase, a gain of nearly 17 per cent., and Tucker
county, 113,356 tons or more than 46 per cent.

In order of coal-producing importance West Virginia holds fourth

place, being preceded by Pennsylvania, Illinois, and Ohio in the order

named. During 1891 many new companies began work, and, while not

reaching the stage of production before the* close of the year, most of

them will be in full operation in 1892, and the product for the present

year will doubtless show large increases, and it is not hazardous to

predict that within a few years West Virginia will appear as the third,

if not the second, coal-producing State in the Union.

The following table exhibits the annual output of the State since 1873

:

Coal product of West Virginia since 1873.

Tears.
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In the preceding table the figures quoted for the years prior to 1880

are largely estimated, and are therefore not included in the following

statement showing the annual increase for each year:

Annual increase in coal product of West Virginia since 18S0,

Tears. Short tons.

1881 over 1880
1882 over 1S81
1883 over 1882
1884 over 1883 :

1885 over 1884
1886 over 1885
1887 over 1886
1888 over 1887
1889 over 1888
1890 over 1889
1891 over 1890

Total increase in eleven years
Average annual increase

112, 000
560, 000

95, 833

1, 024, 167
9,062

636, 734
875, 824
617, 180
733, 080

1, 162, 774
1, 826, Oil

7, 652, 665

695, 697

Distributed by counties and by the disposition of the product, the

statistics of the output of coal in West Virginia in 1891 are, as follows

:

Coal product of West Virginia in 1891, hy counties.

Counties.
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In the foUowmg table is sliown the tendency of coal prodnction in

West Virginia from 188G to 1891

:

Coal production in West Virginia from 1SS6 to 1S91, hy comities.

Counties.

Brooke
Fayette
Harrison
Kanawha
McDowell
Marion ,
Marsliall
Mason
Mercer ,

Mineral
Monongalia
Ohio-..'
Preston
Putnam
Taylor
Tucker
Other connties and. small

1886.

Short tons.

22, 880
1, 413, 778

234, 597
876, 785

172, 379

25J., 333
150, 878
328, 733
361,312

(«)

170. 721

(&)

(c)

22, 400

Total

.

4, 005, 796

1887.

Short tons.

40, 360

1, 252, 427
154, 220

1, 126, 839

365, 844
92, 368
140,968
575, 885
478, 636

131, 936
276, 224
53, 200

108, 000
24, 707

4, 881, 620

Short tons.

11, 568

1, 977, 030
109,515
863, 600

363, 974

47, 702
72, 410

969, 395
456, 361

140, 019
231, 540
145, 440
55, 729
62, 517

5, 498, 800

1889.

Short tons.
31.119

1, 4.50, 780
174, 115

1, 218, 236
586, 529
282, 407

47, 706
185, 030
921, 741
493, 464
74, 031

143, 170
129, 932
218, 752
83, 012

173, 492

18, 304

6, 231, 880

1890.

Short tons.

36, 794
1,591,298

144, 403
1,421,116

956. 222
455, 728
123, 669

145, 314
1, 005, 870

573, 681

31, 360

103, 586
178, 439
205, 178
76, 618

245, 378

100, 000

7, 394, 654

1891.

Short tons.

33, 950

2, 307, 421
150, 522

1, 324, 788

1, 267, 136
1, 000, 047

193, 703
459, 990

1, 172, 910
693, 574
31,000
90, 600

140, 399
94, 230

101, 661

358, 734

100, 000

9, 220, 065

a Included in product of Marshall county.
6 Included in product of Mason county.

c Included in product of Harrison county.

Ifetv railroads.—The construction of several new lines of railroads now
in progress will act as a potent factor in increasing the output of coal in

West Virginia in the near future. The IsTorfolt and Western extension

building from the Flat Top region to the Ohio river opens valuable coal

lands lying along the Twelve Pole river in Wayne county, as well as

new fields in McDowell and Logan counties. These counties lie along the

southern extremity of the State. In the central portion of the State the

Kanawha and Elk Eiver Eailroad Company, newly incorporated, pro-

poses to construct a line from a point on the Kanawha river a few miles

west of Charleston, following the line of the Elk Eiver, to Sutton, in

Braxton county. At the latter point it will make connection with the

Fairmont, Morgantown and Pittsburg Eailroad, a branch of the Balti-

more and Ohio, and at the southern terminus makes connection with

the Kanawha and Michigan railroad and with Kanawha river boats.

Theroad will open up coal lands in Kanawha, Clay, and Braxton coun-

ties. The northern part of the State is to have a new railroad from
Blacksville, inMonongalia county, through Mannington, Marion county,

to Clarksburg, Harrison county.

PRODUCTION BY COUNTIES.

BrooTce county.—Coal produced in 1891, 33,950 short tons; spot value,

$28,000.

The output of Brooke county in 1891 was 2,844 short tons less than
in the preceding year. The value declined $520, the average price per

ton increasing from 77J cents in 1890 to 82^ cents in 1891. The coal is

shipped over the Pittsburg, Cincinnati, Chicago and Saint Louis rail-

road.
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Coal product of Broolce county, West Virginia, since ISSG.

Tears.

1886
1887
1888
1889
1890
1891

Total
product.

40, 366
11, 568
31, 119
36, 794
33, 950

Total
value.

$37, 394

22, 828

28, 520
28, 000

Average
price

per ton.

$0.94

.73

.77J

.824

Total
employ6a

50

Fayette county.—Coal produced in 1891, 2,307,421 short tons; spot

value, $1,958,016.

Fayette county is tlie largest coal-producing county in the state, hav-

ing, in 1891, a product of nearly 1,000,000 tons greater than Kanawha
county, which comes second. The output in 1891 was 716,123 short tons,

or 45 per cent, more than in 1890, the value of the product increasing

$519,404. There were 27 mines operated in the county during 1891,

and all, with one exception, made complete returns to the Survey.

Nearly all of the product of Fayette county is shipped over the Chesa-

peake and Ohio railroad, a small amount going west via the'Great

Kanawha river.

Coal product of Fayette county, West Virginia, for six years.

Years.
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Kanawha county.—Coal produced in 1891, 1,324,788 short tons ,• spot

value^ $1,285,164. Compared with 1890, the oiiti)nt of Kanawha county
in 1891 shows a decline of 96,328 short tons, with a decrease in value
of $80,421. Of the twenty-two producing mines in the county, twenty
made reports of their operations, the output of tlie other two being es-

timated on the basis of their production in 1890. The Chesapeake and
Ohio railway and the Great Kanawha river boats carry the product to

market.

Coal product of Kanawha county, West Virginia, since 1886.

Tears.
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The output of Marion county in 1891 was 544,319 short tons more

than in 1890, an increase of nearly 120 per cent. Nearly 70 per cent, of

this large increase is due to the operations of the Monongah Coal and

Coke Company, which began mining in 1890, but whose product did

not reach 75,000 tons in that year, and exceeded 400,000 tons in 1891.

The West Fairmont Coal and Coke Company, which also began work

in 1890, with an output of less than 4,000 tons, produced more than

80,000 tons in 1891. The Gaston Gas Coal Company increased its

product over 50,000 tons, and the Montana Coal and Coke Company

over 35,000 tons. The coal is shipped over the Baltimore and Ohio

and the Monongahela Eiver railroads.

Coal product of Marion county, West Virginia, since 1886.

Tears.
Total

product.
Total
value.

Average
price per

ton.

Total
employes.

1886
1887
1888
1889
1890
1891

Short tons.

172, 379
365, 844
363, 974
282, 467
455, 728

1, 000, 047

$312, 675

199, 692
313, 505

705, 853

333
865

1,408

Mason county.—Goal produced in 1891, 159,990 short tons; spot

value, $144,052.

The coal production of Mason county depends very largely upon the

condition of the salt-producing industry, as most of the mines are

worked merely to supply fuel for the evaporation of salt brines ob-

tained in the immediate vicinity. The reports from the coal mines

indicate an increased production of salt. In 1890, out of a total prod-

uct of 145,314 short tons of coal, 55,265 tons were consumed in salt-

making or evaporating. In 1891, out of a total of 159,990 tons, the

amount consumed in salt works was 67,340 tons; the total increase in

product for the county was 14,676 short tons, of which 12,075 tons was

represented as the increase used in salt production. The portion of

the product shipped goes over the Ohio Eiver railroad and by Ohio

river boats.

Coal product of Mason county, West Virginia, since 1886.

Tears.

1886.
1887.
1888-
1889.
1890.
1891.

Total
product.

Short tons.

(a) 150, 878
140, 968
72, 410

185, 030
145, 314
159, 990

Total
value.

$140;968

167, 783
134, 643

144, 052

Average
price

per ton.

$1.00

Total
employ6a.

368

363
320
311

a.Includes product of Putpam county.
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From tlie above table it appears tliat witli an increased output in

1891 tbere was a decrease in the number of employes. This is in part

offset by an increase in the number of working days, being 236 in 1891

against 229 in 1890. It does not, however, indicate an increase of labor

employed corresj)onding to the increase in output, but does indicate an

improvement in the earnings of each employe, in that the number of

tons mined per day per man in 1890 was 1.98, and in 1891, 2.18.

Marshall cotmty.—Coal produced in 1891, 193,703 short tons; spot

value, $154,402.

The output in 1891 was from three mines and shows an increase over

the product of 1890 of 70,034 short tons. One new colliery was opened

during the year and will probably be in operation during 1892. The
coal is shipped by the Baltimore and Ohio and the Ohio Eiver rail-

roads.

Coalproduct of Marshall county, West Virginia, since 1886.

Years.
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at $501,391, in 1890, to 693,574 sliort tons, wortli $581,814, a gain of

119,973 in tonnage and in value of $80,423. The coal fields of Mineral

county belong to what is known as the Cumberland iield and contribute

an important part of its product. The Elk G-arden mines of the West
Yirginia Central and Pittsburg railroad are the largest producers, fur-

nishing about 75 per cent, of the total output. The West Virginia Cen-

tral and Pittsburg and the Baltimore and Ohio railroads are the initial

lines of transportation.

Coal product of Mineral county, West Virginia, since 1886.

Tears.



COAL. 349

mine which in 1890 produced about 20,000 tons. Another colliery, x)ro-

ducing about 84,000 tons in 1890, lessened its output more than 50 per

cent. AU of the other mines increased their i)roduction.

Coal product of Preston county, West Virginia, since 1886,

Tears.
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Coal product of Taylor cownty, West Virginia, since 1887.

Years.
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Product of coal in the Flat Top region since 18S3.

Tears.

1883
1884
1885
188G
1887
1888
1889
1890
1891

Total for nine years

Average yearly output. .

.

Short tons.

105, 805
272, 173
651,987
i)2-l,361

1,169,7(10

1,376,010
2, 292, 288
2, 699, 419
3,137,012

12, 628, 755

1, 403, 195

To further illustrate tlie remarkable development of this region the

following statement has been obtained from the preceding- one, and
shows the annual increases in production since the field was opened:

Annual increases
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cent. The value advanced from $3,183,669 in 1890, to 13,555,275 in

1891, a gain of $371,606, not so much in proportion to the increase in

tonnage, being only a little more than 11 per cent., and showing a de-

cline in the average price fi?om $1.70 to $1.53 per ton.

The following table shows the output of the State from the beginning

of mining in 1868 to the close of 1891

:

Coal product of Wyoming since 1S68.

Tears. | Short tons.

i
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In 1890 tlie Hanna mines of the same company began shipping, and in

1891 uu)re than made up the h)sses in the output froju the Carbon mines.

All of the producing mines of the county are on the line of the Union
Pacific railroad.

Coal product of Carbon county, Wyoming, since 18GS.

Years.
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The output of Sweetwater county was 223,190 tons more than in 1890,

a gain of about 23 per cent. The vahie increased |107,346, or something

over 6 per cent. The principal mines are the Eock Springs collieries,

operated by the Coal Department of the Union Pacific railroad, the

output of these mines in 1891 being 993,478. The other producers in

1891 were the Rock Springs Coal Company, the Sweetwater Coal Min-

ing Company, and the Yan Dyke Coal and Mining Company, all of

Eock Springs, and the Black Butte Mining Company, Black Butte.

The Coal Department of the Union Pacific Railway Company has

mined from the Rock Springs field the tonnage given in the following

table.

Product of llie Boclc Spriufjs mines, Wyoming.

Years.

1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879

Short tons.

16,

20,

40,

34,

44,

58,

104,

134,

146,

154,

193,

Years.

1880
1881
1882
1883
1884
1885
1886
•1887

1888
1889
1890
1891

Short tons.

244, 460
270, 425
287, 510
304, 495
318, 197
328, 601

359, 234
465, 444
662, 277
777, 213
652, 408
993, 478

Prior to 1888 the output of these mines constituted the total product

of the county. Since that time the annual production has been as fol-

lows:

Coal x>''oduct of Sweetwater county, Wyoming, since 1SS8,

Years.
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Product of the Union J'acific mines at Almy, Wyoming,
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Total product of coal in Wyoming, by counties.

Tears.



THE MANUFACTURE OF COKE.
By Joseph D. Weeks.

As no statement reg'arding tlie manufacture of coke appeared in tlie

volume of " Mineral Eesources of the United States for 1889-'90," this

report will include detailed statistics for the three years 1889, 1890 and

1891, as well as a consolidated statement concerning the production ot

coke for the twelve years 1880 to 1891, both inclusive.

In these twelve years the annual production of coke has increased from

3,338,300 short tons in 1880 to 11,508,021 short tons in 1890, an increase

of 244 per cent. Each of these years has shown a notable increase of

production over the previous one, except the years 1884 and 1891, the

highest total, 11,508,021 short tons having been reached in 1890, while

1891 showed a falling off in production of 1,155,333 net tons as com-

pared with 1890, or about 10 per cent. The cause of this remark-

able expansion in the production of coke is of course the equally re-

markable increase in the make of pig iron. A very large percentage,

indeed nearly all, of the coke produced is used in the blast furnace.

While charcoal and anthracite are still used as fuels to a considerable

extent in the manufacture of pig iron, not only are most of the new fur-

naces designed for the emx)loymeut of coke, but coke is in many cases

supplanting anthracite in those regions where this fuel is found in great

abundance, it having been ascertained that by the use of coke mixed

with anthracite the furnace is capable of a much greater production

than where anthracite alone is used. Indeed, it is not too much to say

that the great expansion of pig-iron production in the last twelve or

fifteen years would have been impossible without coke. It is because

we have had coking coals in such abundance, making coke of such ex-

cellent quality, that our pig-iron industry has so wonderfully developed.

A review of the coke industry for the twelve years covered by this

report develops some important features other than this wonderful in-

crease in production. One of the most notable of these is that, not-

withstanding the great growth of this industry, the oven exclusively

used in this country is the solid wall oven, usually of the beehive form.

Twelve years ago considerable coke was made in pits, in ricks or "on

the ground." So far as we have been able to learn, less than 3,000 tons

of commercial coke was made in this way in 1891. No end of experi-

ments have been made in various sections of the country looking to

357
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the'use of the flue or retort oven, or wliat is generally known as tlie

Belgian oven. So far these have all proven failures, and while some

little coke was made in Belgian ovens in 1891, it Avas at plants that

were built some years ago. IsTo new construction of iiue ovens was in

progress at the Pilose of 1891. Even at the works operating Belgian

ovens in the last year covered by this report, all new construction was

of the solid wall or beehive type. It should be noted, however, that

this statement does not apply to 1892, for at two places flue ovens de-

signed to save the by-products are under construction, and while pos-

sibly little or no coke will be made in them in 1892, they will be thor-

oughly tried early in 1893.

Another feature disclosed by an examination of the statistics is that

certain extensive and costly experiments looking to the coking of what

may be termed inferior coals, either because of their having an infe-

rior coking iDower or being high in ash and impurities, have been

abandoned. It is true that in certain sections having inferior coking

coals the demand for coke is such and the distance from supplies of

good coke so great that it is more economical to use these inferior

cokes, though it requires a much larger amount to do the same work.

But in sections of the country where the distance from the great centers

of coke production along the Appalachian mountains is not too great

the coking of these inferior coals has been practically abandoned.

This is especially true of the States of Ohio, Indiana and Illinois.

Another feature disclosed by the inspection of our tables is the won-

derful development of certain sections of the country as c^oke-producers.

All through these years the Connellsville region has held its preemi-

nence. In 1880 it produced 2,205,956 short tons of the total 3,338,300

short tons; in 1890 it produced 6,464,156 short tons of the 11,508,-

021 tons, a decrease in the percentage of the i)roduction of this region

to the total production, but a wonderful increa.se in the actual tonnage

produced. But though the Connellsville region has thus held its pre-

eminence, two other regions during these years have come into notable

prominence, the Alabama region, which is chiefly located in the neigh-

borhood of Birmingham, and the Pocahontas Flat Top region of Yir-

ginia and West Yirginia. The production of Alabama has increased

in the twelve years covered by this rei)ort from 60,781 short tons in 1880

to 1,282,496 short tons in 1891, more than twenty times.

The Pocahontas Flat-Top district was not a producer in 1880; indeed,

it was not until 1886 that production began in this district, the output

in that year being but 658 tons. In 1891 the total production was

312,421 tons, with a probability of a notable increase during the years

1892 and 1893.

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, which for convenience we have termed <'oven

coke." It does not include what may be termed ''gas coke," or that

coke made in connection with the production of illuminating gas.
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The unit of quantity tlirougl.ont tiiis chapter is the short ton of 2 000

pounas; the year, unless otherwise stated, is the calendar year ending

^mUstics of the production of cole in the United States, 1880 to 1891.—

In the twelve years covered by this report the production of coke has in-

creased, as stated above, from 3,338,300 to 11,508,021 tons, the produc-

tion of 1890, the production of 1891 being 10,352,688 tons. The^umber

of ovens has increased from 12,372 in 1880 to 40,245 la 1891 The

amount of coal used in the production of coke has increased from

5 237 741 short tons in 1880 to 18,005,209 tons in 1890, the amount of

coal used in 1891 being but 16,344,540 tons. The total value of coke at

?he ovens has increased from 16,631,267 in 1880 to 123,215,302 in 1800,

the total value of coke produced in 1891 being but $20,393,216.

In the following table are consolidated the statistics of coking m the

United States for the years from 1880 to 1891. These statistics relate

not only to the production of coke, but also to the consumption of coal

in the manufacture of coke, and its percentage yield in coke, as well as

the number of establishments and the number of ovens built and build-

ing at the close of each year.

statistics of the manufacture of colce in the United States, 1880 to 1891, inclusive.

Tears.
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Manufaciure of coke in the United States, by States and Territories, in 1S89.

States and Territories.

Alabama
Colorado
Georgia
Illinois

Indiana
Indian Territory-
Kansas
Kentucky
Montana
Missouri
New Mexico
Ohio
Pennsylvania. -.

Tennessee
Utah Territory

.

Virginia
Washington
"West Virginia.

.

Wisconsin

Total

Estab-
lish-

ments.

19
9

1

4

4
1

6
9

, 2
3

2
1.3

109
12
1

2
1

53
1

Ovens.

Built.

3,944
834
300
1-19

111
78
68

16G
90
9
70

462
22, 143

1,639
34

550
30

3,438
50

34, 165

Build-

427
50

100
50

507
40

250

Coal used.

Short tons.

1, 746, 277
299, 731
157, 878
19, 250
16, 428
13, 277
21,600
25, 192
30, 570
8,485
7,162

132. 828
11,581,292

626, 016
2,217

238, 793
6,983

1, 001, 372
25, 616

2,115
i

15,960,973

Yield
of coal

coke.

Per ct.

59
63
60
60
51
50
64
52
46
62
48
56
66
57
34
61
55
61
62.5

Coke
produced.

Short tons.

1, 030, 510
187, 638
94, 727
11, 583
8,301
6,639

13, 010

13, 921

14, 043
5,275
3,460

75, 124

7, 659, 055
359, 710

761
146, 528

3,841
607, 880
16,016

64 10, 258, 022

Total value
of coke.

$2, 372, 417
643, 479
149, 059
29, 764

25, 922
17, 957

26, 593
29, 769

122, 023

5,800
"18,408

188, 222
10, 743, 492

731, 496
3,042

325, 861

30, 728

1, 074, 177
92, 092

Value
of coke
per ton.

$2.30
3.43
1.57
2.57
8.12
2.70
1.91
2.28
8.69
1.10
5.32
2.50
1.40
2.03
4.00
2.22
8.00
1.76
5.75

16,030,301 1.62

Manufacture of coTce in the United States, hy States and Territories, in 1890.

States and Territories.
Estab-
lish-

ments.

Alabama
Colorado
Georgia
Illinois

Indiana
Indian Territory.
Kansas
Kentucky
Montana.
Missouri
New Mexico

i

Ohio
Peniisylvania ...

Tennessee
Utah Territoiy .

.

Vu'ginia
"Washington
West Virginia...
Wisconsin
Wyoming

Total

.

20
8
1

4

4
1

7
9
2
3

2

13
100
11
1

2

2

55
1

1

Ovens.

Built. ^-

253

916 !

300
148
101
78
68

175
140
10
70

443
,430
,664
80

550t

30
,000
70
20

37, 158

371
30

1

74
292

250
80
334

Coal used.

Short tons.

1, im, 964
407, 023
170, 388

9,000
11; 753
13, 278
21, 809
24, 372
32, 148
9, 491
3,980

126, 921

13, 046, 143

600, 387
24. 058

251, 683
9,120

1, 395, 266
38, 425

1,547 ! 18,005,209
I

Yield
of coal

coke.

Per ct.

59
60
CO
55
51
50
56
51
45
65
51.5
59
65

58
35
66
64
59
65

Coke pro- Total value ' Z^}}f^
duce^d.

I
of coke. ^^^

Short tons.

1, 072, 942
245,756
102, 233
5,000
6,013
6,639

12, 311
12, 343
14, 427
6, 136
2,050

74, C33
8,560,245

348, 728
8,528

165,847
5, 837

833, 377

24, 976

$2, 589, 447
959, 246
150, 995
11, 250
19, 706
21, 577
29, 116
22, 191
125.655
9,240

10, 025
218, 090

16, 333, 074
684, 116
37, 190

278, 724
40, 696

1, 524, 740
143, 612

$2. 413
3.90
1.48
2.25
3,277
3.25
2.365
1.797
8.71
1.51
4.89
2.92
1.91
1.96
4.36
1.68
8.00
1.83
5.75

63 11,508,021 23, 215,.302 2. 02
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Manufacture of colce in fhe United States, hy States and Territories, in 1891.

States and Territorie.s.
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years is notable; it increased from $1.62 in 1889 to |2 in 1890, and

$1.97 in 1891. While there were some changes in average prices dur-

ing these three years in most of the States, the important change was

in the price of Pennsylvania coke, and chieHy in the price of coke from

the Oonnellsville region. In 1889 the average price of Pennsylvania

coke was $1.40, which was the lowest average in the list, with one ex-

ception, that of Missouri coke, of which but little was produced. In

1890 the price of Pennsylvania coke had advanced to $1,91; Georgia,

Kentucky, Missouri, Virginia, and West Virginia cokes all showing

an average price below this. In 1891 the price of Pennsylvania coke

had dropped to $1.82 a ton, the price being less than for any district

except Missouri and Virginia. In view of the fact that considerable

of the coke made in Virginia is used at the works of the party making

it, only the cost of production being taken as the value of the coke, the

average price given in the table for 1891 for Virginia coke can hardly

be regarded as a proper price for comparison with that of other cokes.

Total number of coTce ivories in the United States.—The following table

gives the number of establishments manufacturing coke in the United

States in each year from 1880 to 1891 by States

:

Number of esiabUsliments in tlie United States manufacturing coke on December 31, of
each year, from 1880 to 1891.

States and teni-
turics.
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The number of establislimeuts in tlie country for eacli year since

1850 for whicli there are any returns is as follows:

Xumher of coke catahlUlmenfs in the United States since 1850.

Years.Years.

1850
1800
1870
1880
1880.

1881,

188-2

1883

(census year)
(eeusus year)
(census year)
(census year)
December 31.

December 31 -

December 31

I
December 31-

Number.

4
21

2.5

Hi)
18G
107
215
231

1884, December 31.

1885, December 31.

188G, December 31.

1887, December 31.

1888, December 31.

1889, December 31.

1890, December 31.

1891, December 31.

Kumber.

250
233
222
270
261
252
253
243

Kumher of colce ovens in the United ^Stotes.—The following table shows

the number of coke ovens in each state and territory on December

31 of each year from 1880 to 1891, together with the total number of

ovens in the United States at the close of each of these years. In ad-

dition to the coke made in ovens some has been made in pits and on

the ground, but as the number of pits varies greatly at different times

no account has been taken of them in this table. It is also evident

that no statement could be made regarding the number of piles used

in making coke on the ground as coke is usually made in this way only

for experimental purposes, and the number of piles would vary with

each burning. In a general way it may be said, howeVer, that only at

one place in the Allegheny Mountains in Pennsylvania and at two

works in New Mexico was coke made.with any regularity in pits in

1891. In the earlier years, however, a larger proportion of pit coke

was made, as in these years experiments were in progress as to the

adaptability of certain coals to the manufacture of coke, and until this

was determined ovens were not built. It has been found, however,

that the manufacture of coke in pits does not necessarily determine the

value of the coal for coking purposes, and hence even in experimental

work it is now customary to erect ovens.

Numler of coke ovens in the United States on Becemier 31 of each of the years from 1880

to 1891.

States and terri-

tories.
1880.

Alabama .

Colorado
Georgia
niiuois
Indiana
Indian Territory
Kansas
Kentucky
Missouri
Montana
Ne^y Mexico
Oliio
Pennsylvania
Tennessee
Texas
Utah
Virginia
Washington
West Virginia . .

.

Wisconsin
Wyoming

Total 12

1882. 1883.

316
200
140
17C
45
20
6!

45

616
•, 50110,
656

20

631

416
267
180
176
45
20
15
45

641
881
724

20

689

536
344
220
304

, 37
20
20
45

647
1,424

861

20

87i

767
352
264
316
37
20
23
45

2
12
682

;,610

992

20
200

962

1884.

976
409
300
325
37
20
23
45

5
70
732
285
105

20
200

,005

1885.

,075 1,

434
300
320
37
40
23
33

2
70
642

, 553

20
200

2
978

1887.

1,555
532
300
278
119
80
39
98
4
27
70

585
18,.294

1,560

350
30

2,0

2,475
602
290
221
103
80
58
132
4
40

' 70
547

20, 381
1,634

550
30

2,792
50

372 14, 119 16, 356 18, 304|l9, 557 20, 116'22, 597 26, 00l|30, 059 34, 165|37. 158 40, 245

,944
834
300
149
111
78
68
166
9
90
70

46!

1, 143

1890.

23

,639 1

34
550
30

,438
50

5, 068
948
300
25
84
80
72
303
10
140
aO
421

25,324
1,995

550 550

30 80

,060 4,621
70 120

20 24

a Coke was made in pits.
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First consideriiig tlie three years from 1889 to 1891 : From tlie above
table it will be seen that the number of coke ovens in these three years

increased from 30,059 at the close of 1888 to 40,245 at the close of 1891,

practically an increase of 33^ per cent. In these years the number of

ovens in Alabama has doubled; the increase in Colorado has been about
50 per cent. ; in Kentucky there were two and one-third times as many
at the close of 1891 as at the close of 1888 ; in Montana, three and one-

half times as many, while the increase in Pennsylvania was only some
25 per cent., and in West Yirginia 66| per cent. The notable increases

in number of ovens were in Alabama, where the actual increase was
2,593; in Pennsylvaniaj where it was nearly 5,000, and in West Vir-

ginia, where it was 1,829. The increases in numbers of ovens in Ken-
tucky, Montana, Wisconsin and Wyoming- in 1891 are important as

showing the possibilities of the future, though as yet the total number
is by no means large, as compared with the other States named.
The table shows a decrease in Illinois to but little more than one-

tenth of the number of ovens in the State in 1888. Indiana shows a
decrease of nearly 20 per cent, and Ohio about the same.

At the close of 1891 Alabama had about 12^ per cent, of the total

number of ovens, Colorado 2^ j)er cent., Pennsylvania about 63 per

cent., Tennessee nearly 5 per cent., and West Virginia a little over

11 per cent. Comparing the percentage of production of these States

with the percentage of ovens, it will be seen that both in production

and number of ovens Alabama had, roughly speaking, 12J per cent.

Colorado's percentage of ovens and production is about the same, while

Tennessee's production was only about 3^ per cent, of the total, its oven
percentage being almost 5. West Virginia's production percentage was
but 9J, while its oven percentage Av^as a little over 11, and Pennsylvania,

with 63 per cent, of the ovens, made 68.3 per cent, of aU the coke.

As is elsewhere stated, most of the ovens in operation in the United

States are of the solid wall type, in which the coal is coked by heat

generated in the oven itself, a certain amount of the heat generated at

a burning being stored in the walls of the oven. Most of the ovens

are of the regular beehive shape; a few are somewhat modified in form,

the oven being long and shaped like a muffle. The principle of coking,

however, is the same in these long ovens (which are sometimes called

Welsh ovens or drag ovens, certain shapes used in this country being

also known as the Thomas oven, from its inventor) as in the beehive;

that is, the coking of the coal is l)y the heat generated by the combus-

tion of the coal in the oven itself with such slight heat as may be stored

in the waUs of the oven.

Though repeated experimental attempts have been made to produce

coke from American coals in the flue oven, they have been almost uni-

versally a failure for reasons that need not be discussed here. In the

term "flue ovens" are included all ovens in which the coking operation is

performed in whole or in ])art by heat applied externally to the inner wall

of the oven by means of the waste gases which are burned usually in flues
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contained in tbe walls of the oven. Owners of works at which most
earnest attempts have been made to use these fine ovens have finally

been compelled to abandon them, and the ovens have either been torn

down and beehives erected in their stead or all new construction and
extensions of these works have been beehive ovens. It is but fair to

say, however, that at the present moment considerable attention is

again being paid to the advisability of erecting flue or retort ovens.

Tliere is a growing demand for tar and ammonia water which the illumi-

nating gas works are not able to supply, especially in view of the fact

that the amount of these by-products has been considerably lessened by
the use of enriched water gas. At the present writing (in 1892) two
works are in process of "erection in this country on different plans look-

ing to the saving of the tar and ammonia water, one of these including

a benzole plant. Some information as to the results obtained at these

works can, no doubt, be given in the next report of this series.

JSfumber of ovens building in the United States.—The following table

gives the number of ovens actually in course of construction in the

United States at the close of each year from 1880 to 1891. It should

be understood that this table does not indicate the increase of the total

number of coke ovens during the year; it only gives the number of

ovens reported as being in course of construction at the close of Qach

year, and indicates only the rapidity of the extension of the industry

at a date when comparatively little oven-building is in progress. It

will be noted that the number of ovens in course of construction at the

close of 1891 is less than at the close of any year since 1885. One of

the most notable features of the table is the small number of ovens

in course of construction in Pennsylvania at the close of 1891, a less

number than in any other State where any ovens are building, and a
very much less number than ever before reported as being ia course of

construction in Pennsylvania at the close of any year.

Number of coke overis iuilding in the United States at the close of each of the years from
18S0 to 1891.

states and territo-

ries.

Alabama
Colorad(V
Georg'ial
Illinois
Indiana
Indian Territory. .

.

Kansas
Kentucky
Missouri"-
Montana
New Mexico
Ohio
Pennsylvania
Tennessee
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Total 1,159 1,005

1880.

100
50
46

25
836
C8

40

1881.

120

40

761
84

1882.

44

12

642
14

712

1883.

122

36

28

211
10

242
24

12

232
175

127

1885.

16

317
36

63

432

1,012

18

2,558
126
100
21

317

4,154

1887.

I,jfi2

223
802
165
300

742

3,594

1888.

406
100

2

12
1,565

84

100
318

2,587

1889.

427
50

100

50

567
40

250

631

2,115

1890.

371
30

115

1

74
292
250
SO

334

1,547

1891.

50
21

24

11

250

555

911
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Production of coTce in the several states from 1880 to 1891.—The pro-

duction of coke in the several States and Territories from 1880 to 1891 is

shown in the following table

:

Amount of coke ;produced, in short tons, in the United States, 1880 to 1891, inclusive, hy
States and Territories,

Statea and Territories.
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In the twelve years covered by tbiw report the production of Alabama
has increased some twenty times j of Colorado, ten times; of Georgia,

three times; of Indian Territory, six times; of Kansas, four and a lialf

times; of Kentucky, eight times; of West Yirginia, seven times;

while Pennsylvania has increased but two and a half times. In 1880

there were but t^velve states producing coke; in 1891 there were idne-

teen. Indiana, Missouri, Montana, New Mexico, Virginia, Washington,

Wisconsin, and Wyoming, which were not producers in 1880, made
coke in 1891.

In 1891, as compared with 1880, the actual increase in production ot

coke in the several important producing states has been as follows

:

The increase in production in Alabama in 1891 over 1880 was 1,221,715

tons; in Colorado, 251,506 tons; in Georgia, 65,016 tons; in Indian

Territory, 7,918 tons; in Kansas, 11,104 tons; in Kentucky, 29,527 tons;

in Tennessee, 233,709 tons; in West Virginia, 870,296 tons; and in

Pennsylvania, 4,133,462 tons. It will thus appear that the states whose
increase in tonnage has been the greatest have been those states whose
l)ercentage increase in some instances has been the least.

The following table gives the relative rank of the states and terri-

tories in the production of coke in the years 1884 to 1891, both inclusive

:

Banli of the states and territories in production of colce in 1S84 to 1891.

States and Territories.

Pennsylvania
Alabama
West Virginia . .

.

Tennessee
Colorado
Georgia
Virginia
Ohio
New Mexico
Illinois
Kansas
Indiana
Kentucky
Indian Territory.
Washington
Montana
Missouri
Wisconsin
Utah
Wyoming

1884. 1885. 1886. 1887. 1888. 1889. 1890. 1891

1

2
3

4
5
7

6
8

18
13
11
14
12

I

15 i

17
i

10
I

16
I

9
I

19 !

1

2
3

4
5
7
6
8

19
j

18
12 !

16!
"
14 I

17
I10 I

15
\

9
i

13
I
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Value and average selling price of colce.—In the following table is

given the total value of the coke produced in the United States for

each year from 1880 to 1891^ inclusive

:

Total value at the ovens of the coke made in the United States in the years from 1881 to 1891,
inclusive, hy States and Territories,

States and Territories.
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at the cost of the coke at the furnace, phis a small percentage for profit

on the coking operation, while in still other cases the value given is

only the actual cost of the coke at the ovens.

For the more intelligent discussion of the value and selling price of

coke the following table showing the average selling price for each of the

years 1880 to 1891 in each state and territory is given. These are

actual averages found by dividing the total amount received for the

coke by the total amount of coke produced.

Average value pei' short ton at the ovens of. the coke made in the United States in the years

from 1880 to 1891, inclusive, iy States and Territories.

States and Terri-
tories.
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Washington territory is next to Montana, the average price being $7

a ton. These high prices are not arbitrary, the character of the coal?

the higher price of labor, and other elements of cost rendering the man-

ufacture of coke in these districts not as renumerative as would appear

from the high price received.

Goal consumed in the manufacture of colte.—In the following table is

given the total number of tons of coal used in the manufacture of coke

in the United States for the years 1880 to 1891

:

Amount of coal used (short tons) in the manufacture ofcoJce in the United Statesfrom 1880

to 1891, inclusive, iy States and Territories.

states and Territories.
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alack, as it comes to the mouth of the pit in the mine car is charged into

the ovens, and if no coal is sold as coal, it is comparatively easy to

ascertain from the amounts paid for mining what is the amount of coal

charged into the ovens. But even in such cases considerable difficulty

arises from the fact that mining is paid for by the measured bushel or

ton of so many cubic feet, while our statistics are by weight, and the

jneasured bushel or ton is often not the equivalent of the weighed
bushel or ton. It is also true that in certain districts where the men
are paid by the car, the car contains even of measured tons more than
the men are paid for. Under such circumstances it is not to the inter-

est of the operator to weigh the coal as it is charged into the oven.

Further, in many districts coke-making is simply for the purpose of

utilizing the slack coal produced in mining or that which falls through
the screen at the tipple when lumx) coal is sold. In such cases, the

slack is rarely, if ever, weighed as it is charged into the ovens, so that

any statement as to the amount of coal used at such works will be an
estimate. At some works the coal is often weighed for a brief period,

and the coke being weighed as it is sold, a percentage of yield is ascer-

tained which is used in statements as to the amount of coal used and
the yield of this coal in coke.

Great care has been exercised, in view of these facts, to reach a sat-

isfactory estimate as to the amount of coal used in the production of

coke, as given in the table immediately preceding, and the percentage

yield of coal in coke as shown in the table next subsequent. Analyses
of coals from most of the districts in the United States have been
secured. These analyses, checked by personal knowledge as to waste-

fulness of the methods of coking in each district, have enabled the

writer to reach a conclusion as to whether the returns made were ap-

proximately correct or not. Where it has been judged that they were
incorrect, correspondence has usually led to a revision of the same.

It is sometimes the custom of coke manufacturers who do not weigh
the Qoal charged into the ovens to estimate that the yield of coke is

equal to the percentage of the fixed carbon and ash in the coal. A
report from a certain coke works showed a yield of 77 per cent. This
was equal to the average amount of fixed carbon and ash in the coal.

Further inquiry developed the fact that at other mines in this district,

using the same character of coal, the yield as reported varied from 50

to 66 per cent. Upon the attention of the party making the return

showing 77 per cent being called to these facts, the yield was reduced
to 63 per cent. As coke is sold by weight, it has always been assuined

that the production of coke was accurate, and where the coal was not

weighed, yield of coal in coke being ascertained, a calculation could

be made which would show approximately the amount of coal used.

But even under these conditions it is believed that more coal was
actually used in the production of coke in each of the years covered

by the above table than is shown.
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The amount of coal necessary to produce a ton of coke, assuming

that tlie above tables are approximately correct, was as follows:

Coal required to produce a ton of colce in tons or pounds.

1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

Tons.
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The great diff'erence in the yield in the different States is worthy of

notice. The highest average shown is 66 per cent., in Pennsylvania

and Missouri. Wisconsin, whose coke is made from Pennsylvania coal,

shows an average very nearly the same, that is, 65 per cent. Georgia

shows an average of 62.5 per cent., which is evidently high ; Alabama an

average of 60 per cent. The lowest average is in Utah, where the yield

is but 31 per cent. It should be constantly borne in mind that these

averages, as a rule, are probably excessive, except, possibly, in some of

the States where the production is very small and where the coal is

weighed before charging.

Amount mid value of coal per ton of coke.—For the first time in the

years covered by this report we have statistics of the amount and value
of coal used in coking, and whether it was ''run of mine" or slack. In

the following two tables will be found a statement as to the total

amount and value of coal used in the manufacture of coke in the United

States and as to the amount and value of coal per ton of coke for the

years 1889 and 1891

:

Amount and value of coal used in the manufacture of coke in the United States in 1889,
and amount and value of same per ton of cohe.

States and Territories. Coal used.
Total

value of coal.

Value of
coal per

ton.

Amount
of coalused
per ton of

coke.

Value of
coal to aton
of coke.

A]a.l)ama
Colorado
Georgia
Illinois

Indiana
Indian Territory
Kansas
Kentucky
Montana
Missouri
New Mexico
Ohio
Pennsylvania ...

Tennessee
TJtali

Virginia
Washington
West Virginia. .

.

Wisconsin

Total

Short tons.

1, 746, 277
299, 731
157, 878
19, 250
16, 428
13, 277
21, 600
25, 192
30, 576
8,485
7,162

132, 828
11, 581, 292

626, 016
3,217

238, 793
6,983

1, 001, 372
25, 616

$1, 692, 990
385, 378
142, 090

• 11, 650
17, 596
3,319
9,011
9,560

90, 910
3,118
9,480

137, 625
7, 160, 899

516, 599
1,419

258, 875
15, 712

680, 261
62, 759

$0.97
1.28
.90
.61

1.07
.25
.42
.38

2.97
.37

1.32
1.04
.62
.83
.64

1.08
2.25
.67

2.45

Short tons.

1.69
1.6
1.66
1.66
1.98
2.00
1.56
1.8
2.17
1.6
2.07
1.76
1.51
1.74
2.91
1.63
1.82
1.64
1.6

$1.64
2.05
1.49
1.01
2.12
.50
.66
.68

6.44
.59

2.73
1.83
.94

1.44
1.86
1.76
4.10
1.10
3.92

15, 960, 973 11, 209, 257 .70 1.55 1.09
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Amount and value of coal used in the manufacture of coke in the United States in 1S91
and amount and value of same per ton of coke.

States and Territories.

Alabama
Colorado
Georgia
nUnois
Indiana
Indian Territory
Kansas
Kentucky
Missouri
Montana
New Mexico
Ohio
Pennsylvania . .

.

Tennessee
Utah
Virginia
"Washington
"West Virginia .

.

"Wisconsin
"Wyoming

Total

Coal used.

Short tons.

2, 144, 277
452, 749
164, 875
10, 000
8,688

20, 551
27, 181
64, 390
10, 377
61, 667
4,000

69, 320
10, 588, 544

623, 177
25, 281

285, 113
10, 000

1, 716, 976

52, 904
4,470

16, 344, 540

Total vali»e
of coal.

$2, 186, 707
573, 052
148, 388

1,500
2,172
5,188

13, 820
16, 278
4,143

128, 864
6, 600

56, 056
7, 318, 697

525, 571
19, 198

227, 995
22, 500

1, 084, 428
158, 712

Value of
coal per

ton.

$1.00
1.26
.90
.15
.25
.25
.51
.25
.40

2.09
1.65
.81
.69
.84
.76
.80

2.25
.63

3.00

12, 499, 819 .765

Amount of
]

Value of
coal per ton coal to a ton
of coke. of coke.

Short tons.

1.67
1.63
1.6
1.92
2.28
2.17
1.91
1.91
1.51
2.12
1.72
1.79
1.52
1.71
3.18
1.70
1.66
1.74
1.54
1.66

1.58

$1.67
2.05
1.44
.29
.57
.54
.97
.48
.60

4.43
2.84
1.43
1.05
1.45
2.42
1.36
3.74
1.10
4.62

1.21

These tables indicate that the vahie per ton of the coal used in the

manufacture of coke iu 1889 was 70 cents. This value increased in

1891 to 76.5 cents. The selling price of coke also increased in these years

from $1.62 in 1889 to $1.97 in 1891. In 1889 the amount of coal used
to a ton of coke was 1.55 tons; in 1891, 1.58 tons. The average value

of coal per ton of coke, therefore, would be $1.09 in 1889 and $1.21 in

1891. This table affords an interesting study as to the great variation

in the price of coal per ton of coke in the different States.

Condition in which coal tvas charged into ovens.—For the first time in

connection with this series of reports the condition of the coal charged

into the ovens has been ascertained; that is, whether it was used as

"run of mine" or slack, washed or unwashed. The results shown in

the following table are somewhat of a surprise, as it was generally sup-

posed that a much larger percentage of slack was used. When it is

noticed that such a large proportion of coal used for coke is from Ala-

bama and Pennsylvania mines, at which the object of mining is to pro-

duce coal for coke and not for sale as coal, the proportion of "run of

mine" will not seem so great.

The headings of the following table explain themselves. It is only

necessary to state that the "run of mine" washed includes that run of

mine coal which is crushed before being washed.
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Character of coal used in the manufacture of colce in 1891,

States and Territories.

Alabama
Colorado
Georgia
lUinois
Indiana
Indian Territory
Kansas
Kentucky
Missouri
Montana
New Mexico
Ohio
Pennsylvania . .

.

Tennessee
Utah
Virginia ^.

Washington
West Virginia. .

.

Wisconsin
Wyoming

Total

Run of mine,
unwashed.

Short tons.

1, 943, 469
90, 000

106, 131

11, OOO

4,000
5,200

9, 470, 646
184, 556

3,752
107, 498

276, 259

12, 202, 511

Ivunofmine,
washed.

Short tons.

34, 000

256, 807

52, 904

343,711

Slack,
unwashed.

Short tons.

192, 238
362, 749

10,000

9,500
27, 181
3,500

10, 377

64, 120
558, 106
377, 914
21, 529

177, 615
10, 000

1, 116, 060

4,470

2, 945, 859

Slack,
washed.

Short tons.

8,570

58,744

8,688
11, 051

49, 890

27, 667

302, 985
60, 707

324, 657

852, 959

Total.

Short tons.

2, 144, 277
452, 749
164, 875
10, 000
8,688

20, 551
27, 181
64, 390
10, 377

61, 667
4,000

69, 320

10, 588, 544
623, 177
25, 281

285, 113
10, 000

1, 716, 976

^2, 904
4,470

16,344,540

Of tlie total amount of coal used 77 per cent, was "run of mine" and
23 per cent, slack. But 7 per cent, of the total was washed.

Imports and exports of coJce.—The following' table gives the quantities

and value of coke imported and entered for consumption in the United

States from 1869 to 1891, inclusive. In the statement is included not

only that coke which is entered for consumption through the custom-

houses, but the withdrawals from warehouses for consumption. In the

reports ofthe Treasury Department the quantities are long tons. These

have been reduced to short tons to make the table consistent with the

other tables in this chapter.

Coke imported and entered for consumption in the United States, 1869 to 1891, inclusive.

Fiscal j'ear ending
June 30—

1869.
1870-
1871.
1872.
1873.
1874.
1875.
1876.
1877.
1878.
1879.
1880.

Quantity.

Short tons.

9,575
1,091

634
1,046
2,065
4, 068
6,G16
6,035
5,047

Value, Years ending

—
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AI.ABAMA.

The three years especially discussed in this report, viz, 1889, 1890,

and 1891, were uneventful as to the manufacture of coke in Alabama, ex-

cept as to the notable increase in production. The number of ovens

increased during these three years from 2,475 at the close of 1888 to

5,068 in 1891, an increase of more than 100 per cent. The coke produced

increased from 508,511 tons in 1888 to 1,282,496 tons in 1891, an in-

crease of more than 250 per cent. The amount of coke made in 1889

was double the amount made in 1888.

Of the twenty-one establishments in Alabama at the close of 1891

seventeen, with a total of 4,431 ovens, were in the Warrior district;

two, with a total of 567 ovens, in the Cahaba, and two, with a total of

70 ovens, in the Coosa district. One works was idle in each of

these districts, so that the coke made was made at eighteen works

with 4,892 ovens. Itshould be noted in this connection that by ^'num-

ber of establishments" is meant the number of firms producing coke

and not the total number of banks of ovens in the state. The Tennes-

see Coal, Iron and Eailroad Company have ovens at several different

places, and the same is true of the Sloss Iron and Steel Com^Dauy.

The total number of blocks or banks of ovens, therefore, in Alabama
is considerably in excess of twenty-one.

The amount of coal used in the production in 1891 of the 1,282,496

tons of coke was 2,144,277 tons, showing a yield of about 60 per cent.

Of this coal 1,943,469 tons is reported as " run of mine," 192,238 tons

as unwashed slack, and 8,570 tons as washed slack. To make a ton

of coke 1.67 tons of coal were requu-ed. The value of the coal is

reported at $1 a ton, making the total value of coal to a ton of coke

$1.67. As is stated elsewhere, it must be noted that this value per ton

is the value reported. Different works take different views as to the

value placed upon coal used in coking, some estimating its value at

cost, others at what the coal would sell for us coal in the market.

The following are the statistics ofthe manufacture of coke in Alabama
from 1880 to 1891, inclusive:

Statistics of the manufacture of colcein Alabama, ISSO to 1891, inclusive.

Years.
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COLORADO.
Colorado is still the most important coke producing state outside of

those which draw their supplies from the coal beds of the Appalachian

field. It is the only one of the states of the Far West that is a large

producer of coke, though Montana has rapidly increased its product

in each of the three years especially covered by this report. There has

been a marked increase in the production of coke of Colorado since

18(S8, the production of 1891 being nearly 100,000 tons in excess of the

production of 1888, the total for the last-named year being 179,682

tons and for 1891 277,074 tons. The number of ovens also shows a nota-

ble increase, having grown from 602 in 1888 to 948 in 1891, an increase

ofmore than 50 per cent. Duriug these years, however, there has been a

decrease in the averagevalue of coke at the ovens, thevalue in 1888 hav-

ing been $4 a ton, in 1889 |3.43,in 1890 13.90, dropping in 1891 to $3.24.

The largest part of the coke produced in this state is from what has

been termed the Trinidad or El Moro district, this district x)roducing

176,859 tons of the total of 277,074 tons. There were produced in what

may be termed the Crested Butte district 94,785 tons, the remainder

having been produced in the San Juan district.

The growth of the coke industry in this state during the twelve

years covered by this report is remarkable. The production for 1880

was 25,568 tons. This had arisen in 1891 to 277,074 tons, an increase of

more than 1,000 per cent. Indeed, the indications at the present time

are that Colorado will be the chief coke-producing section of the Eocky
Mountain territory and of the coal fields farther west for years to come,

at least. Of the 452,749 tons of coal made into coke in Colorado in

1891, 362,749 tons were unwashed slack, 90,000 tons being "run of

mine." Indeed, coking in Colorado is almost exclusively for the pur-

pose of consuming the slack produced in the operation of mining coal

for the market.

The amount of coal required to make a ton of coke was 1.63 tons.

This was valued at $1.26 per ton, making the cost of coal to the ton of

coke $2.05.

The following are the statistics of the manufacture of coke in Colorado

for the years 1880 to 1891, inclusive.

Statistics of the manufacture of cbTce in Colorado, 1880 to 1891.

Years.

881
882
883
884
835
886
887
888
889
890
891

Estab-
lish-

ments.
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GEORGIA.

There has been but little change in the status of coke-making in

Georgia in the last three years, except a slight increase in prodii 'ion.

There is the same number of works and of ovens. The table shows

some fluctuations in the value and a little in the yield of coal, but

Georgia's coke jproduction has but little influence on the general mar-

ket.

The statistics of the production of coke in this state, 1880 to 1891,

are as follows

:

Statistics of the manufacture of coke in Georgia, 1880 to 1891, ivclusive.

Years.
Estab-
lish-

ments.

Ovens
Ibuilt.

Ovens
build- Coal used.

Coke pro-
duced.

Total
value of
coke at
ovens.

Value of
coke at
ovens,

per ton.

Yield of
coal in
coke.

1880
1881
1882
1883
1884
1885
1886
1887
18S8
1889
1890
1891

140
180
220
264
300
300
300
300
290
300
300
300

Short tons.

63, 402
68, 960

77, 670
111, 687
132, 113
117, 781
136, 133
158,482
140, 000
157, 878
170, 388
164, 875

Short tons.

38, 041
41, 376
46, 602
67, 012
79, 268

70, 669
82, 680
79, 241

83, 721
94, 727

102, 233

103, 057

$81, 789
88, 753

100, 194
147, 166

169, 192
144, 198
179, 031
174, 410
177, 907
149, 059
150, 995

231, 878

$2.15
2.15
2.15
2.20
2.13

1.57
1.48
2.25

Per cent.

60
60
60
00
60
60
60
50
60
60
60
62.5

I L Ij IN O I S.

The attempts to make coke on a large scale in Illinois have been

practically abandoned, at least for the present and until some more

satisfactory way of dealing with the coals of the character of those of

Illinois has been developed. Extraordinary efforts have been made in

this State to establish a coke industry, chiefly with a view to utilizing

the large amount of slack coal that now goes to waste. The chief dif-

ficulty in coking is due to the impurities in the coal. No methods that

have yet been employed on a large scale have produced a coke free

enough from these impurities and good enough in other repects to

make it a blast-furnace fuel. A washing plant of a kind never before

used in Illinois is being erected for the x)urpose of treating the slack

coal of this state on an extensive scale. If this separating plant is

successful in removing the sulphur, which is the impurity that reduces

the value of the coke made from the coals of this state, no doubt

further attempts to coke these coals will be made.

The following are the statistics of the manufacture of coke in Illi-

nois for the years from 1880 to 1891

:
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statistics of manufacture of coke in Illinois, 1880 to 1891.

Years.
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INDIAJV TERRITORY.

The coke works of the Osage Coal and Miuiug Company, located at

Mc A.lester, still continues the only one in the Indian Territory. The de-

velopment of this works during the twelve years covered by this re-

port is shown in the following table. The number of ovens has in-

creased from twenty to eighty; the coke produced, from 1,546 to 9,404

toifs in 1891, the largest production in any one year, except in 1887, when
10,060 tons were produced. The report as to the yield of coal in coke

shows a gradual lessening of the yield. The probability is that the re-

port for 1891, which shows a yield of 46 per cent., is much nearer the

actual facts than that shown in previous years.

The statistics of the manufacture of coke in the Indian Territory

from 1880 to 1891 are as follows

:

Statistics of the manufacture of colce in the Indian Territory, 18S0 to 1S91.

Tears.



COKE. 381

statistics of the manufacture of coke in Kansas, ISSO to ISOl.

Tears.
Estab-
lish-

ments.

Ovens
built.

Ovens
build- Coal used.

Coke pro-
duced.

Total
value of
coke at
ovens.

Value of
coke at
ovens.
per ton.

Yield of
coal in
coke.

1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891,

Short tons.

4,800
8,800
9,200

13, 400
11, 500
15, 000

23, 062
27, 604

24, 934
21, 600
21, 809
27, 181

Short tons.

3,070
5,670
6,080
8,430
7,190
8,050

12, 493
14, 950
14, 831
13, 910
12, 311
14, 174

$6, 000
10, 200

11, 460
16, 560
14, 580
13,255
19, 204
28, 575
29, 073
26 593
29, 116
33, 296

$1.95
1.80
1.70
1.96
2.02
1.65
1.54
1.91
1.96
1.91
2.365
2.34

Per cent.

64
64.4
65
62.9
62.5

53f
54.2
54
59
64
56
52

KENTUCKY.

Kentucky is rapidly assuming a position of considerable importance

as a coke-producing state, chiefly by reason of the recent developments

in Bell county, in the southeastern part of the state, in the neighbor-

hood of Middlesborough and Pineville. The coke from this section is

among the best cokes of the South and is giving most excellent results

in the blast furnace. The mines are well located and will permit of an

almost indefinite expansion of production.

There are four districts in this state in which coke is made : The first,

the Cincinnati district, which includes the ovens on the Ohio Eiver in

Kentucky opposite Cincinnati; the second, the Louisville district,

which includes the ovens near that city; (at both of these places slack

coal from the coal yards is all that is used, the coal being brought from

the Upper Ohio) ; the third district, the western district, which has been
thoroughly described in previous volumes of Mineral Eesources, and
the fourth, the southeastern, as noted above. It is only the latter two
districts that are of importance, and it is only the southeastern that is

growing with any rapidity. Practically, all of the increase in the last

three years has been in this district.

The statistics of the manufacture of coke in Kentucky from 1880 to

1891 are as follows

:

Statistics of the manufacture of colce in Kentucky, 1880 to 1891.

Tears.

1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

Ustab-
Ush-

ments.

Ovens
built.

45
45
45
45
45
33
76
98
132
166
175
115

Ovens
build-

2

100
303
24

Coal used.

Short tons.

7,206
7,406
6,906
8,437
3,451
5,075
9,055

29, 129
42, 642
25, 192
24,372
64, 390

Coke pro-
duced.

Short tons.

4,250
4,370
4,070
5,025
2,223
2,704
4,528

14, 565
23, 150
13, 021
12, 343
33, 777

Total
value of
coke at
ovens.

$12, 250
12,630
11, 530
14, 425
8,760
8,489

10, 082
.31,730

47,244
29, 769
22, 191
68, 281

Value of
coke at
ovens,
per ton.

$2.88
2.89

2.87
3.94
3.14
2.23
2.18
2.04
2.28
1.797
2.02

Tield of
coal in
coke.

Per cent.

60
60
59
60
64
53
50
50
54
52
51
52
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It is possible that a portion of the production for 1889, 1890, and
1891 should be credited to Tennessee. Some of the ovens are on or

very near the boundary line between Kentucky and Tennessee, a part

of the coal coked being from mines in both states. It is difficult, there-

fore, to say to which state the coke should be credited, as the report

gave Kentucky as the location of the ovens we have included the figures

in the above table.

MISSOURI.

About the same statement can be made regarding the production of

(joke in Missouri as is made regarding Kansas. The three works at

which coke is made in this state are all in connection with zinc works,

the coke being made especially for zinc smelting. At some of the works,

if not all, the coke is twenty-four-hour coke. The value given for the

coke must be regarded as simply an estimate, representing about the

cost of manufacture. It is believed that the yield given in the years

1889, 1890 and 1891 is too high. The probability is that the figure for

1888 is nearer correct, though for well-made coke even this is too high

However, as the coke is burned but twenty-four hours, it may be that

the yield is greater than would be the result of longer burning.

The statistics of the production of coke in Missouri from 1887, when
coking began in this state, to 1891, are as follows:

statistics of the manufacture of coke in Missouri, 1887 to 1891,

Years.
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its capacity in 1891, the coal contracts preventing it. At this works,

also, the coal used was from a vein giving a high percentage of ash.

The one worked at the close of the year runs as low as 9 per cent, in

ash.

A study of the table will show the remarkable development in the

production of coke in this state since 1887, the production in that year

being but 7,200 tons while in 1891 it was 29,009 tons. The high sell-

ing price as well as the low percentage of yield are noticeable. The
coal in this district is a cretaceous coal, high in volatile constituents.

The statistics of the man ufacture of coke in Montana from 1883,

when ovens were first reported, to 1891 are as follows

:

Statistics of the manufacture of coTce in Montana, 1883 to 1891.

Tears.

1883
1884

188,5

1886
1887
1888
1889
1890
1891

Estab-
lish-

ments.

Ovens
built.

2
5

2
16
27
40
90

140
140

Ovens
build-
ing.

Coal used.

Sliort tons.

165
300

10, 800

20, 000
30, 576
32, 148
61, C37

Coke pro-
duced.

Short tons.

75
175

7,200
12, 000
14, 043
14, 427
29, 009

Value of
coke at

ovens, per
ton.

$12.

11.

10.

Total
value of
coke at
ovens.

$900
2,063

72, 000
96. 000

122, 023
125, 655
258, 523

Yield of
coal in
coke.

Per cent.

46
58.5

66*
60'

46
45
47

NEV7 MEXICO.

The coke industry in New Mexico has never assumed any importance
A small amount is producied from year to yeair for use in the silver

smelters of the state. The seventy ovens built in this state in 1884

have been entirely wrecked, so that in 1891 all of the coke made was
made on the ground. The statistics of the manufacture of coke in New
Mexico from 1882, when coke ovens were first reported, until 1891 are

as follows

:

Statistics of the manufacture of coJce in New Mexico, 1882 to 1891,

Tears.

882.
883.

885.
886.
887.

891.

Estab-
lisb-

ments.

Ovens
built.

(a)

Ovens
build-
ing.

Coal used.

Short tons.

1,500
6,941

29, 990
31, 889
18, 194
22, 549
14, 628
7,162
3,980
4, 000

Coke pro-
duced.

Short tons,

1,000
3,905

18, 282
17, 940
10, 236
13, 710
8,540
3,460
2,050
2,300

Value of
coke at

ovens, per
ton.

$6.00
5.50
5.00
5.00
5.00
6.00
6.00
5.32
4.89
4.75

Total
value of
coke at
ovens.

$6, 000
21, 478
91,410
89, 700
Bl, 180
82, 260
51, 240
18, 408
10, 025
10, 925

Yield of
coal in
coke.

Per cent.

66f
57J
57i
56i
56
61
58
48
51.5
57.5

«At one works tbere are ten stone pits, with aa average capacity of 10 tons each.
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OHIO.

There was a notable falling off in the production of coke in Ohio from

1890 to 1891, the production of 1891 being the smallest, with one ex-

ception (1886), of any of the twelve years covered by this report.

The x)roduction of coke in this state has been divided into two dis-

tricts, the Cincinnati district, including the ovens near that city, and

the Ohio district, which includes all the ovens in the remainder of

the State.

Cincinnati district.—All of the coke made in this district is from the

dust and screenings of the coal yards at Cincinnati and from the coal

boats and barges that bring coal from the Upper Ohio, chiefly from

Pittsburg and the Kanawha region of West Virginia.

The largest block of ovens in this district is that at North Bend, on

the Ohio river, a short distance below Cincinnati, which, when in oper-

ation, use slack from Pittsburg. These ovens were not operated at all

in 1891, hence the great falling off in iiroduction shown in the follow-

ing table, the production of 1890 having been 43,278 tons, the largest

production reported. This dropped in 1891 to 9,080 tons. Two coke

works in Cincinnati, that have for some years made coke from screen,

ings, have abandoned its manufacture. The number of works has,

therefore, dropped from five to three. The yield of coal in coke for

1891, as given in the table, viz., 67.6 per cent., is evidently too high, as

is the yield given in the report for 1890. While the coal used is chiefly

Pittsburg and Kanawha, which should give the same results in the

ovens of Cincinnati as are given in the ovens of Pittsburg and the

Kanawha district, the methods of burning the coke at Cincinnati are

not so economical as those employed in the ovens located in the dis-

tricts from which this coal comes, and consequently the yield, instead

of being in excess of the yield in the home districts, should be below.

The yield is probably less than 60 per cent.

The statistics of the manufacture of coke in the Cincinnati district

from 1880 to 1891 are as follows:

Statistics of the manufacture of coke in the Cincinnati district, Ohio, 1880 to 1891,

Tears.

881
882
883
884
885
886
887
888
889
890
891

Estab-
lish-

ments.
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Ohio district—Tliis district includes all of the ovens coking Ohio coal,

and comprises the ovens of the Cherry Yalley Iron Works, at Leeto-

nia; the Federal Valley Coal Company, in the Hocking Yalley, and
the coke works in the vicinity of Steubenville and Bridgeport. The
Ijroduction in this district has not varied greatly in the last four years,

the highest production being in 1890, when it was 31,355 tons, and the

lowest production being in 1891, when it was 29,638 tons.

Great fluctuations, however, in the production of coke in this dis-

trict in the entire twelve years covered by the report will be noted.

The range has been from 24,366 tons in 1886 to 106,232 in 1881. These
fluctuations show the efforts that have been made to produce coke on
a commercial scale in Ohio as well as, to an extent, the fluctuations in

value of pig iron.

The following table gives the statistics of the production of coke in

the Ohio district for the years 1880 to 1891

:

Statistics of the manufacttire of colce in the Ohio district, Ohio, 1880 to 1891.

Years.

1880
.1881

1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

Estab-
lish-

ments.

Ovens
bunt.

584
609
615
625
675
560
478
435
391
316
293
291

Ovens
build-
ing.

25

203

1

Coal used,

Short tons.

156, 312
180, 438
161, 890
118, 524
76, 030
51,316
42, 317

108, 251
60, 984
56, 936
58, 655
55, 917

Coke pro-
duced.

Short
90,

106
91
67
43,

28,

24,

60.

31,

30!

31!

29:

tons.

,270
,232
,677
,728
,869
,454
,366
,110
,326
,016
,355

Total
value of
coke at
ovens.

$213,
243,

218,

159,

95,

73,

40,

130,

70,

67,

46,

45,

Value of
coke at

ovens, per
ton.

$2.37
2.39
2.39
2.36
2.17
2.60
1.68
2.12
2.25
2.24
1.47
1.53

Yield of
coal in
coke.

Per cent.

57
59
57
57
58
55

57i
55i
51'

52.7
53.4
53

Total 'production of coJce in Ohio.—In the following table the statistics

of the production of coke in the several districts of Ohio for the years

1880 to 1891 are consolidated

:

Statistics of the manufacture of cohe in Ohio, 1880 to 1801.

Years.
Estab-
lish

ments.

Ovens
built.

Ovens
build- Coal used.

Cokepro-
duced.

Total
value of
coke at
ovens.

Value of
coke at

ovens, per
ton.

Yield of
coal in
coke.

1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

616
641
647
682
732
642
560
585
547
462
443
421

25

223
12

1

Short tons.

172, 453
201, 045
181, 577
152, 502
108, 164
68, 796
59, 332

164, 974
124, 201
132, 828
126, 921
69, 320

Short tons.

100, 596
119, 469
103, 722
87, 834
62, 709
39. 416
34; 932
93, 004
67, 194
75, 124
74, 633
38, 718

$255, 905
297, 728
266,113
225, 660
156, 294
109, 723
94, 042

245, 981
166, 330
188, 222
218, 090
76, 901

$2.54
2.49
2.57
2.57
2.49
2.78
2.69
2.65
2.48
2.50
2.92
1.99

Fer cent.

58
59
57
58
58
57
59
5G
54
56
59
56

6M2 MIM- -25
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Of the 69,320 tons of coal used in the production of coke in this

state in 1891, but 5,200 tons was run of mine, 64,120 tons being un-

washed slack. The amount of coal used to a ton of coke was 1.79 tons,

worth 80 cents a ton or $1.43 per ton of coke produced.

PENNSXIiVANIA.

Of the 10,258,022 tons of coke produced in the United States in 1889,

Pennsylvania made 7,659,055 tons, or 74.6 per cent. ; of the 11,508,021 tons

made in 1890, Pennsylvania's make was 8,560,245 tons, giving the same

percentage as in 1889; while of the 10,352,688 tons produced in 1891,

Pennsylvaniamade only 6,954,846 tons or only 67.4 per cent. Thisdecline

both in product and percentage, in 1891 was due, as has already been

stated, to the great strike in the Connellsville region and the stoppage

of the blast furnaces of the Shenango and Mahoning valleys for some

months early in 1891 to restrict the production of pig iron. The great

reduction of the production of coke in Pennsylvania in 1891 was in the

Connellsville region, the make of the region, which was 5,930,428 tons

in 1889 and 6,464,156 tons in 1890, having fallen to 4,760,665 tons in

1891.

The statistics of the production of coke in Pennsylvania by districts

for 1889, 1890, and 1891 are given in the following tables. The names

of the districts, which are in every case geographical, indicates their

location

:

Cokeproduction in Pennsylvania in 1889, hy dish'icts.

Districts.
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CoJce production in Pennsylvania in 1890, by dislricta.

Districts.

Allegheny Mountain .

.

Allegheny Valley
Beaver
Blossburg
Broad Top
Clearfield Center
Connell^ville
Greensburg
Irwin
Pittsburg
Keynoldsville'Walston.
Upper ConneUsville - . -

Total

Bstab
lisk-

menta.

106

Num-
ber of
ovens.

1,171
148
90

407
482
701

15, 865
58
661
541

1,737
1,569

23, 430

Num-
ber of
ovens
build-
ing.

74

Coal used.

Short tons.

633, 974
83, 049
4,010

41, 785
247, 823
331, 104

9, 748, 449
44, 000

270, 476
149, 230
652, 966

889, 277

13, 046, 143

Coke pro-
duced.

Short tons.

402, 514
18, 733
2,148

23, 196

157, 208

212, 286

«, 464, 156
30, 261

172, 329
93, 984

406, 184
577, 246

8, 560, 245

Value of
coke at
ovens.

$730, 048
40, 204

4, 564
62, 804

314, 416
391, 957

12, 537, 370
44, 290

256, 458
171, 465
771, 996

1, 008, 102

16, 333, 674

Aver-
age
price
per
ton.

$1.81
2.14
2.12
2.70
2.00
1.85
1.94
1.46
1. 488
1.82
1.90
1.746

1.91

Yield
of coal

coke.

Per ct.

63.5
56.6
53.5
55.5
63
64
66
68.7
63.7
63
62
64.9

65

CoJce production in Pennsylvania in 1891, by districts.

Districts.
Estab-
lish-

ments

Num-
ber' of
ovens.

Num-
ber of
ovens
build-
ing.

Coal used.
Coke pro-
duced.

Value of
coke at
ovens.

Aver-
age

price
per
ton.

Yield
of coal

coke.

Allegheny Mountain .

.

Allegheny Valloj
Beaver
Blossburg
Broad Top
Clearfield-Center
ConneUsville
Greensburg
Irwin
Pittsburg
Eeyuoldsville-Walston
"Upper ConneUsville . .

.

Total

1,201
148
88

407
448
666

17, 551
58
696
590

1,747
1,724

Short tons.

708, 523

21, 833
4,224

46, 084
146, 008
293, 542

7, 083, 705
38, 188

323, 099
154, 054
769, 100

1, 000, 184

Short tons.

448, 067
11, 314
2,332
24,351
90, 728

183, 911

4, 760, 665
22, 441

197-, 082
94, 160

470, 479
649, 316

$782, 175
25, 909
6,663

66, 195
197, 048
339, 082

8, 903, 454
36, 627

266, 061
201, 458
744, 098

1,111,056

$1.74
2.29
2.85
2.72
2.17
1.84
1.87
1.63
1.35
2.14
1.58
1.71

Per et.

63
52
55
53
62
63
67
59
61
61
61
65

25, 324 10, 588, 544
\

6, 954, 846 12, 679, 826 1.82 66

In eacli of these three years the production of each of the important

coking districts of this state outside of the ConneUsville has shown a

marked increase. The Allegheny Mountain district, which includes the

ovens along the line of the Pennsylvania railroad from Gallitzin east-

ward over the crest of the Alleghenies to beyond Altoona, increased

from 354,228 tons in 1889 to 448,067 tons in 1891; the Clearfield-Oenter

district, located chiefly in the two counties from which it derives its

name, from 120,734 tons in 1889 to 183,911 tons in 1891; the Eeynolds-

ville-Walston district, in the northwestern part of the state, from

313,011 tons in 1889 to 470,479 tons in 1891; and the Upper ConneUs-

ville, sometimes called the Latrobe, from 417,263 tons in 1889 to

649,316 tons in 1891.

A comx^arison of these tables with the table of total production of

the United States shows that six districts in the State produced over

100,000 tons of coke in 1891; just the number of States exclusive of

Pennsylvania that produced this amount. The Allegheny Mountain,

Eeynoldsville-Walston and Upper ConneUsville districts each pro-
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duced more coke in 1891 than any of the States, with the exception

of Alabama, Pennsylvania, and West Virginia.

Of the coal consumed in the manufacture of coke in the State in 1891,

9,470,646 tons were "run of mine," 256,807 tons "run of mine" washed,

558,106 unwashed slack, and 302,985 washed slack. In round numbers,

three-fourths of all of the "run of mine," five-sevenths of all of the

washed " run of mine," 29 per cent, of all of the unwashed slack and

three-sevenths of the washed slack coked in the United States were

coked in Pennsylvania ovens. It required 1.52 tons of coal to make a

ton of coke. This was worth 69 cents a ton of coal or $1.05 for the

amount of coal required to make a ton of coke.

In the following table is given the statistics of the production of

coke in Pennsylvania for the years 1881 to 1891

:

Statistics of the manufacture of coke in Pennsylvania, 1881 to 1891.

Tears.
Estab-
lish-

ments.
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designated in these reports as the "Upper Connellsvillc:" it is known
locally as the " washed-coal district."

In this district there are approximately 55,000 to 60,000 acres of

coking coal still unworked. This refers to the Connellsvillc seam alone.

There are in this district several other seams of coal lying under the

Oonnellsville seam that will be available to make a coke much above

the average of cokes when the Connellsville vein is exhausted.

The following are the statistics of the manufacture of coke in the

Oonnellsville region from 1880 to 1891

:

Statistics of the manufacture of coke in the Connellsville region, Pennsylvania, 1880 to 1891.

Years.
Estab-
lish-

ments.

Ovens
built.

Ovens
build-
ing.

Coal used.
Coke pro-
duced.

Total
value of
coke at
ovens.

Value
of coke

at
ovens,

per ton.

Yield of
coal in
coke.

1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

7,211
8,208
9,283

10, 176
10, 543
10, 471
11, 324
11, 923
12, 818
14, 458
15, 865
17, 551

731
654
592
101
200
48

1,895
98

1,320
430
30

Short tons.

3, 367, 856
4, 018, 782
4, 628, 736

5, 355, 380
4, 829, 054

4, 683, 831

6, 305, 460

6, 182, 846
7, 191, 708
8, 832, 371
9, 748, 449
7, 083, 705

Short tons.

2, 205, 946
2, 639, 002
3, 043, 394

3, 552, 402

3, 192, 105
3, 096, 012

4, 180, 521
4, 146, 989

4, 955, 553
5, 930, 428
6, 464, 156

4, 760, 665

301,

473,

049,

607,

776,

701,

437,

884,
974,

537,

903,

$1.79
1.63
1.47
1.14
1.13
1.22
1.36
1.79
1.19
1.34
1.94
1.87

Per cent.

65J
65f
65|

66J

66^0
67 .

69
67
66
67

Prices of Connellsville colce.—There has been a remarkable uniformity

in the prices of Connellsville coke in 1891. Early in the year the strike

in the Connellsville region made all quotations nominal, but it can be
fairly said that all through 1891 furnace coke ruled at $1.90 per ton,

free on board at Connellsville j foundry coke at $2.30, and crushed coke

at $2.65. These prices were shaded somewhat towards the close of

the year. The average value for the entire year, as shown by a pre-

ceding table, was $1.87 a ton.

The following table gives the ruling prices of blast-furnace coke free

on board at the ovens for the past eleven years

:

Monthly prices of Connellsville blast-furnace coke free on board at ovens.

Months. 1881. 1882. 1883. 1884. 1885.

January..,
February.
March
April
May
June
July
August...
September
October...
November
December

$1. 50-$l. 75
1. 50- 1. 75
1. 50- 1. 75
1. 60- 1. 75
1. 60- 1. 65
1. 60- 1. 65
1. 50- 1. 60

1.60
1.60

1. 60- 1. 65
1. 60- 1. 65
1. 60- 1. 70

$1.70-$1.80
1. 70- 1. 80
L70- 1.75
1. 70- 1. 75
1. 65- 1. 70
1. 50- 1. 65
1. 35- 1. 50

1.35
1. 25- 1. 35

1.25
1. 25- 1. 35
1. 15- 1. 35

$1. 15-$1. 20
1.20-

.95-

1.10
1.05
1.05
1.05
.90
.90
.90

1.00
1.00
1.00
1.00

$1.00
1.00
1.00
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10

$1.10
1.10
1.10
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
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Monthly prices of ConnellsviUe llasi-furnace colcefree on hoard at ovens—Continued.

Months. 1886.
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SlatiHiics of Ike maimfaclurv of coke in Ike Allciihcnij Mountain district of Fennsylvania,

1S80 to 1S91.

Tears.

1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

E.'^tab-

lisb-

ments.
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The statistics of tlie manufacture of coke in the Broad Top region,

Pennsylvania, for the years 1880 to 1891, are as follows

:

Statistics of the manufacture of coke in the Broad Top region, Pennsylvania, 18S0 to 1S91.

Years.
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Beaver district.—A small amount of coke is made in this district each

year for use in local manufactories. The deman^ fluctuates greatly at

times.

The following are the statistics of the manufacture of coke in the

Beaver district, Pennsylvania, for the years 1880 to 1891

:

Siatistica of the manufacture of eolce in the Beaver district, Pennsylvania, 1880 to 1891.

Years.
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Conuellsville and Ux)per Conn ellsville districts, and outside of Penn-

sylvania its production was surpassed in 1891 only by the states of

Alabama and West Virginia.

This district includes all of the ovens on the Rochester and Pittsburg

railroad, as well as those on the low-grade division of the Allegheny
Valley road and the Dagus mines of the New York, Lake Erie and
Western. A full descriiDtion of the district will be found in previous

volumes of "Mineral Eesources."

The following are the statistics of the manufacture of coke in the

Eeynoldsville-Walston disti-ict for the years 1880 to 1891

:

statistics of the manufacture of coTcein the EeynoldsviUe-Wahton district, Pennsylnania,

1880 to 1891.

Years.

1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

Estab-
lisb-

ments.

Ovens
buUt.

117
125
177
229
321
600
783

1,492
1,636
1,747
1,737
1,747

Ovens
build-

2

143
5U0
134
100

Coal used.

Short tons.,

45, 055
99, 489
87, 314
76, 580

1.59, 151
183, 806
271, 037
507,320
404, 346

514, 461
652, 966
769, 100

Coke pro-
duced.

Short tons.

28, 090
44,260
44,709
37,044
78, 646

114, 409
161, 828
316, 107
253, 662
313, Oil
406, 184
470, 479

Total
value of
coke at
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TF-NNESSSEE.

But little can be added to what lias been said in previous volumes

of "Mineral Eesources" as to coking in Tennesse^. There has been

but little change in yearly production since 1886, the range in these

years being from 348,728 tons to 396,979 tons. There have been no new
districts opened except the one that laps over from Kentucky in the

northeastern part of the state. There was somewhat of an increase in

ovens in 1891, which may lead to an increased production in 1892. In

no state is there so much intelligent study and experimenting to pro-

duce a good coke from a coal somewhat inferior in chemical qualities

as in Tennessee. Some very good results have been attained by first

disintegrating the coal. The coke has been stronger, brighter, less in-

clined to go into a braise, and a much better blast-furnace fuel, the

fuel consumption at furnaces using coke made from the disintegrated

coal being much less than when coal from the same mine not disinte-

grated was used.

The following are the statistics of the manufacture of coke in Ten-

nessee for the years 1880 to 1891

:

Statistics of the manufacture of coTce in Tennessee, 18S0 to 1891.

Years.

1880.
1881.
1882.
1883.
1884.
1885.

1 1886.

1887.
1888.
1889.
1890.
1891.

Estab-
lish-

ments.

11
(a) 13

12
12
11
11
12
11
11

Ovens
built.

656
724
861
992

1,105
1, 387
1,485
1, 560
1,634
1,639
1,664
1,995

Ovens
biiild-

14
10

175
36
126
165
84
40

292

Coal used.

Short tons.

217, 656
241, 644
313, 537
330, 961
348,295
412, 538
621, 669
655, 857
630, 099
626, 016
600, 387
623, 177

Coke pro-
duced.

Short tons.

130, 609
143, 853

187, 095
203, 691
219, 723

218, 842
368, 139
396, 979
385, 693
359, 710
348, 728
364, 318

Total
value of
coke at
ovens.

$316,

342,

472,

459,

428,

398,

687,

870,

490,

731,

684,

701,

Value
of coke

at
ovens,
per ton.

$2.42
2.38
2.52
2.25
1.95
1.82
1.87
2.19
1.27
2.03
1.96
1.92

Yield of
coal

in coke.

Per cent.

60
60
60
62
63
53
59
61
61
57
58
58

a One establisliment made coke in pits.

Of the 623,177 tons of coal used in coke making in this State in 1891

245,263 tens were "run of mine," and 377,914 tons unwashed slack.

VIRGINIA.

But one of the two coke works in Virginia draws any portion of its

supplies of coal from Yirginia coal mines. The coke works at Poca-

hontas, in the Flat-Top region, gets most of its coal from Virginia ; the

mines, however, are on the line between Virginia and West Virginia,

and some of the coal used is mined in the latter State. The ovens at

Lowmoor, in Alleghany county, which are on the Chesapeake & Ohio

railroad just east of the West Virginia line, draw their entire coal sup-

plies from the New River coal fields of West Virginia. As the. coke

is made in Virginia, its production is credited to this State.
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The following are tlie statistics of the manufacture of coke in Vir-

ginia irom 1883 to 1891

:

Statistics of the manufacture of coke in Vii'givia, 1883 to 1891.

Tears.
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tinuous. They include the ovens along-the line of the Chesapeake and
Ohio railroad from Quinnimont to the Kanawha valley. The Flat-

Top region includes the ovens in the Pocahontas Flat-Top district,

which are located in West Virginia. The ovens in this district which
are located in Virginia are reported under that State. This Flat-Top

district is in reality a part of the IS'ew Eiver district. The fourth dis-

trict, the Northern, which may also be called the Upper Monongahela
district, is a scattered one, including the ovens in Preston, Taylor,

Harrison, and Marion counties, and in previous volumes those in Wheel-
ing, West Virginia. Most of the coke made in Wheeling in previous

years has been used in glass manufacture. The advent of natural gas

has entirely stopped the production of coke in Ohio county, in which
Wheeling is situated. The fifth district, the Upper Potomac, includes

the ovens along the line of the West Virginia Central and Pittsburg

railway, in what may be called the Upper Potomac basin. These dis-

tricts, their coals, cokes, etc., have been so thoroughly described in

previous volumes of "Mineral Eesources" as to make unnecessary any
description here.

Production of West Virginia hy districts.—In the following table will

be found consolidated the statistics of the production of coke in West
Virginia in the three years especially covered by this report, viz, 1889,

1890 and 1891, by districts:

Production of coJce in West Virginia in 1889, hy districts.

Districts.
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Production of coke in West VirginUi in 1891, by districts.

Districts.
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Most of the coal used iu this district—206,415 tons, of a total of

241,427 tons—is unwashed slack; the remainder is "run of mine."

New Eiver district.—The New Kiver coking district includes the

ovens along the lint) of the Chesapeake and Ohio railroad from Quinui-

raont to Nuttallburg. It has been so frequently described in these re-

ports as to require no description at this time.

The statistics of the manufacture of coke in the New Eiver district

from 1880 to 1891 are as follows

:

Siatisiics of the manufacture of coJce in the Neio River district, West Virginia, 18S0 to 1891.

Years.

1880
1881
1882
1883
1884
1885
1886
1887
1888
188D
1890
1891

Estab-
lish-

ments.

Ovens
built.

468
499
518
546
547
519
513
518
743
773
773
787

Ovens
build-
ing.

40

12

5
50

4
102

Coal used.

Short tons.

159, 032
219, 446
233, 361

264, 171
219, 839
244, 769
203, 621
253, 373
334, 695
208, 185
275, 458
309, 073

Coke pro-
duced.

Short tons.

98, 427
136,423
148, 373

167, 795
135, 335

156, 007

127, 006

159, 836
199, 831
157, 186
174, 295
193, 711

Total
value of
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Statistics of the manufacture of coTce in the Flat-Top district of West Virginia from 1886

to 1891, inclusive.

years.
Estab-
Ush-
ments.

Ovens
built.

Ovens
build- Coal used.

Coke pro-
duced.

Total
value of
coke at
ovens.

Value
of coke

at
ovens,
per ton.

Yield of
coal in
coke.

1886
1887
1888
1889
1890
1891

10
348
882

1,433
1,584
1,889

642
200
431
252
358

Short tons.

1,075
76, 274

164, 818
387, 533
566, 118
587, 847

Short tons.

658
51, 071

103, 947
240, 386
325, 576

~ 312,421

$1,316
100, 738
183, 938
405, 635
571, 239
545, 367

$2.00
1.97
1.77
1.685
1.75
1.70

Percent.
61.2
67
63
64
57.5
58

The Nortliern district.—There has been a notable increase in the pro-

duction of coke in the district which, for want of a better name, the

writer has called the ^'I^orthern" district. The amount of coke pro-

duced has increased from 138,097 tons in 1888 to ^91,605 tons in 1891,

or more than double. This has been due to the great developments

that have taken place in the new coking district on the Upper. Monon-

gahela on the new line of railroad between Fairmount and Clarksburg.

Indeed, the probabilities of growth in this section of West Virginia

are greater than those in any other district. The coke produced is a

most excellent fuel, and though it is made largely from washed slack,

it is rapidly finding for itself a place in the markets of the country. In

their endeavers to find this market the coke producers are greatly aided

by the liberal policy of the Baltimore and Ohio Eailroad Company, as

the ]^ew Eiver district is aided by the Chesapeake and Ohio and the

Pocahontas Flat-Top by the l^orfolk and Western.

The statistics of the production of coke in the Northern district of

West Virginia from 1880 to 1891 are as follows

:

Statistics of the manufacture of coJce in the Northern district, West Virginia. 1880 to 1891.

Tears.

880
881
882
883
884
885
886
887
888
889
890
891

E.stab-
lish-

ments.

Ovens
built.

145
172
222
269
281
278
275
646
567
674

1,051
1,081

Ovens
build-
ing.

100

104

.110

200
50
56

Coal used.

Short tons.

64, 937
73, 863
92, 510
88, 253

78, 468
105, 416
131, 896
211, 330
213, 377
210, 083
276, 367
517, 615

Coke pro-
duced.

Short ton.^.

36, 028
43, 803
55, 855
51, 754
49, 139
67, 013
82, 165

132, 192
138, 097
128, 685
167, 459
291, 605

Total
value of
coke at
ovens.

Value
of coke

at
ovens,
per ton.

78,

105,

90,

74,

97,

113,

268,

175,

171,

260,

462,

$1.91
1.78
1.88
.76

1.52
1,45

2.03
1.27
1.33
1.56
1.58

Yield
of coal in

coke.

Per cent.

55
59
60
59
63
63.5
62.3
62.5
64.7
62.5
60
56
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Upper Potomac district.—The Upper Potomac district includes the

ovens along the line of the West Virginia Central and Pittsburg rail-

road running south from near Cumberland. Coke has not been made
in this district in recent years until 1887, though coke from the neigh-

borhood of Cumberland was used in the first successful coke blast fur-

nace run continuously in the United States. In the five years covered

by this report the production of coke has risen from 2,211 tons in 1887

to 76,599 tons in 1891. The increase in number of ovens in 1891 over

1888 will be noticed. This gives promise of a still greater output

in 1892.

Statistics of the manufacture of coke in the Upper Potomac district of West Virginia,

1887 to 1891.

Tears.
Estab-
lish-

ments.

Ovens
built.

Ovens
build-
ing.

Coal nsed.
Coke pro-
duced.

Total
value of
coke at
ovens.

Value
of coke

at
ovens,
per ton.

Yield of
coal in
coke.

18«7
1888
1889
1890
1891

20
28
84

178
390

Short tons.

3,565
9,176

26, 105
94, 983

111, 014

Short tons.

2,211
5,835

17, 945
61, 971
76, 599

$4, 422
8,752

28, 559
118, 503
133, 549

$2.00
1.50
1.58
1.91
1.75

Percent.
62
64
69
65
69

Statistics of the production of coJce in West Virginia.—Consolidating

the statistics of the five different districts given below, the following

is a statement of the product of coke in West Virginia for the years

1880 to 1891.

Statistics of the manufacture of coke in West Virginia, 1880 to 1891.

Tears.
Estab-
lish-

ments.

Ovens
built.

Ovens
build-
ing.

Coal used.
Coke pro-
duced.

Total
value of
coke at
ovens.

Value
ofcoke

at
ovens,
per ton.

Tleldof
coal in
coke.

1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

631
689
878
962

1,005
978

1,100
2,080
2,764
3,438
4,060
4,621

40

9
127
63

317
742
318
631
334
555

Short tons.
230, 758
304, 823
366, 653
411, 159
385, 588
415, 533
425, 002
698, 327
854, 531

1, 001, 372
1, 395, 266

1, 716, 976

Short tons.

138, 755
187, 126
230, 398
257, 519
223, 472
260, 571
264, 158
442, 031
525, 927
607, 880
833, 377

1, 009, 051

429,

520,

563,

425,

485,

513,

976,

896,

1, 074,

1, 524,

1, 845,

$2.30
2.30
2.26
2.19
1.91
1.86
1.94
2.21

1.70J
1.76
1.82
1.83

Per cent.

60
61
63
63
62
63
62
63.3
61.5
60
59
52

WISCONSIJT.

All the coke made in Wisconsin is from Connellsville (Pennsylvania)

coal, and the coke is standard Connellsville. Its production, therefore,

is not ofso much interest as the production ofcoke for developing certain

regions. It is an interesting product, however, as showing that coal can

be carried to a distance and successfully made into coke,

6442 MiN ^26
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Statistics of the manufacture of coke in Wisconsin.

Tears.
Estab-
lish-

ments.

OveBS
Ijuilt.

Ovens
build-
ing.

Coal used.
Coke pro-
duced.

Total
value of
coke at
ovens.

Value
of coke

at
ovens,
per ton.

Yield of
coal

in coke.

1888
1889
1890
1891

50
50
70
120

Short tons.

1,000
25, 616
38, 425

52, 904

Short tons.

500
16, 016
24, 976
34, 387

$1, 500
92, 092

143, 612
192, 804

$3.00
5.75
5.75
5.61

Per cent.

50
62.5
65
65

^VY O M IN G.

Coke was made at but one works in Wyoming in 1891, that of the

Cambria Mining Company, located at Cambria, Weston county. The

coal occurs probably in the lowest portion of the Dakota measures of

the Colorado cretaceous and almost upon the topmost rocks of the

Jurassic. The vein is 6^ to 7^ feet in thickness, with good roof, and

floor. Eegarding the character of the coal, it has been classed all the

way from lignite to a high-grade coking bituminous coal. This diflfer-

erice in classification may be due to the fact that the samples upon

which judgment was based were taken from difi^"erent parts of the vein

in which there may have been actual variations caused by partial

metamorphism by heat.

All of the coal used in coking was unwashed slack, which does not

give as good a result as washed slack. When the latter is used the

coke is of fine texture and very strong. It is dense and capable of sus-

taining any weight ordinarily required of coke used as this is in silver

smelting. As at present produced, however, the coke is very high in

ash.

The statistics of the production of coke in Wyoming for the year

1891 are as follows:

Statistics of the production of coke in Wyoming for 1801.

Number of establishments 1

Number of ovens built 24

Number of ovens building

Amoiint of coal used short tons .

.

4, 470

Coke produced short tons .

.

2, 682

Total value of coke at ovens $8, 046

Value of coke, per ton $3. 00

Yield of coal in coke per cent.. 60



PETROLEUM.
By Joseph D. Weeks.

< features op production and market for 1891.

The notable features in connection with petroleum in its production

in 1891 were:

1. The developfnent of the McDonald field in Pennsylvania with its

enormous production.

2. The greatly increased total production of the entire country as

compared with previous years, the total being by many millions of bar-

rels the greatest ever known.

3. The removal of the premium paid on Pennsylvania oils from cer-

tain districts, making all one price, and the consequent notably rapid,

though temporary, increase in prices.

4. The low average price of oil during the year, the average price

being the lowest of any year, with one exception, in the history of the

industry.

The notable work in the McDonald field, which is situated in Wash-
ington county, Pennsylvania, may be said to have begun in July, 1891,

though the remarkable production was comprised within the four

months, August, September, October, and ISTovember, the production of

October being over 41,000 barrels a day. It is estimated that the total

production of the McDonald field for the last six months of 1891 was
over 6,000,000 barrels, making this field as to size and production of

individual wells, as well as its production of oil, within this brief space

of time, the most notable field in this country if not in the world.

The total production of petroleum in the United States as given

below for 1891 was 54,291,980 as compared with 45,822,672 barrels in

1890. The production for 1889 was 35,163,513 barrels, the greatest

total production prior to this date being something over 30,000,000 bar-

rels in 1882. It will thus be seen that in the last ten years the production

of the United States has increased on an average 10,000,000 barrels a
year. Of course the chief increase in production in these years has
been in the Pennsylvania and 'New York districts, the production in

these districts in 1891 being 33,009,236 barrels. The production of

Pennsylvania and New York in 1890 was 28,458,208. The production

of 1890 in these States was exceeded by that of 1882 when the produc-

tion was 30,053,500 barrels. There was also a notable increase in pro-

duction in West Virginia in 1891, the production being 2,406,218 bar-

403
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rels as compared witli 492,578 barrels in 1890 and 544,113 barrels in

1889. Lima, Ohio, showed an increase of about 1,200,000 barrels. The in-

creased i)roduction of Colorado is also notable, it having increased

from 368,842 in 1890 to 665,482 in 1891.

As has been stated in previous volumes of Mineral Kesources, a

premium was paid on "fresh" oil from certain districts ofPennsylvania

because of its greater yield in the lighter oils, which commanded remun-

erative prices in these years and perhaps for other reasons.

On the morning of August 7, 1891, the weak feeling in the price of

Pennsylvania oil, which had been manifest for some time, merged into

a perfect panic. The first sales that day were 58 cents a barrel, Ijut it

rapidly dropped to 50 cents. This was the lowest that oil had sold since

July 6, 1882, when prices declined to 49| cents as the result of the big

production of Cherry Grove. On the morning of August 8, the iJiTa-

tional Transit Company notified their patrons that all premiums would

be withdrawn. The effect was apparent at once. The first sales ofthe

day were made at 60 cents, 10 cents above the sales of the previous

day. Prices advanced steadily until at the close of business oil ruled

at 70 cents. Though the session was only of two hours' duration,

527,000 barrels of oil sold in this brief time.

!N'otwithstanding this fluctuation the average prices, as will be seen in

the statement published elsewhere, were lower in 1891, with one excep-

tion, than ever before known in the history of the trade.

LOCAIilTlES IN WHICH PETROLEUM IS FOUND.

In a general way it can be said no new producing districts were de-

veloped in 1891, though hitherto unknown localities and fields were

developed in fields that were heretofore well known. The phenomenal

McDonald field is simply a new pool discovered in the Allegheny and

Washington districts of western Pennsylvania. The Wildwood field,

which would have been a very important discovery had it not been

overshadowed by the McDonald, is but a short distance from Pittsburg

and may be regarded as an extension ofthe Butler field. Several other

new localities were also discovered in the Butler field, but these are sim-

ply extensions of well-known fields or new discoveries in the same.

This is equally true of all the other States, with possibly the exception

of Indiana, though even here the most that can be said is that districts

in which drilling had been done prior to 1891, and in which oil had been

discovered, were somewhat extended, more wells were put down and

there was greater production. It still remains true in a general way
that no new producing fields were found in 1891.

While petroleum has been found in nearly every State and Territory,

the localities in which it is produced in quantity are but few. These

are the well-known oil regions of western Pennsylvania and New York,

the districts of West Virginia, the Macksburgand Lima fields in Ohio,

the Florence district of Colorado, and the oil fields of southern Califor-
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nia. Practically, all the petroleum produced in the United States is

from the districts named, though a few barrels are produced in Indiana,

Kentucky, Illinois, Kansas, and Texas.

E^ot only are the localities named above the chief petroleum producing

districts in the United States, but the indications are, that with the pos-

sible exception of Wyoming, they wiU continue so to be. The Indiana

field has some promise, but will probably never be a producer of much
importance. The Kentuclcy and other Southern oil fields, which at one

time it was supposed would be factors in the oil production of the United

States, give, at the present time, no such indications. The Illinois field

is an exceedingly small one, with but little promise for the future, while

the Kansas and Texas fields will, at the best, probably produce only a

few thousand barrels each year of a high-grade lubricating oil. How-
ever, there have been so many surprises in petroleum that these state-

ments must be regarded as only setting forth the present indications.

TOTAL PRODUCTIOIV AND VALUE OF CRUDE PETROLEUM PRODUCED IN THE UNITED
STATES IN 1891.

In the following table is given a statement of the total production

and total value of all crude petroleum produced in the United States

in 1891, by States and important districts:

Total production and value of crude jietroleum produced in the United States in 1891.
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York, or 60.8 per cent. ; Ohio produced 17,740,301 barrels, or 32.7 per

cent. ; West Virginia 2,406,218 barrels, or 4.4 per cent. ; Colorado 665,482

barrels, or 1.2 per cent. The production of the other States is so small

that the percentages need not be calculated.

In the year 1889,. by reason of the detailed investigation by the Cen-

sus, it was possible to give a division of the product of petroleum into

the uses to which the greater part of the oil was put, the division being

illuminating, lubricating, and fuel oils. It has not been possible in

189 L to make more than a very rough approximation to this division.

In 1889 most of the oil fiom Lima, Ohio, was used for fael purposes.

Now, a large portion of that consumed is first deprived of its illuminat-

ing oil; that is, a certain percentage of illuminating oil is taken from

the crude and what remains is sold for fuel purposes. It is also true

that in 1891, and to a greater extent in 1892, a considerable quantity

of Pennsylvania and West Virginia oils, not a large percentage of pro-

duction, however, was used for fuel purposes. In a general way
it may be said that the ISTew York oil, 1,585,030 barrels, all of the oil

in Pennsylvania reported as Pennsylvania oil, that is, 31,330,021 bar-

rels, the 29,000 barrels of Smith's Ferry oil, the 2,404,218 barrels of

West Virginia oil, the 400,024 barrels of Macksburg oil, and the 22,859

barrels of eastern Ohio, aggregating 35,771,152 barrels, and known in

a general way as Pennsylvania oil, because it is of the same character

as the oils of Pennsylvania that are used for illuminating purposes, can

be classed as illuminating oils. To this amount should be added the

oil produced in Colorado, a portion of the oil produced in California,

and all of the oil produced in Kentucky, making a total in these States

of 774,482 barrels.

This makes a total of 36,545,634 barrels of oil, a large proportion of

which was used for illuminating purposes.

It should be understood that by illuminating oil is meant that crude

usually sold to refiheries for illuminating oil, though in connection with

this refining, there is produced a certain amount of the lighter prod-

ucts, such as benzine, as well as a certain amount of lubricating oils,

and also of residuum, which may be used as fuel. Under the classifi-

cation of fuel oils is included the production of those districts the oil

of which is used chiefly for fuel purposes, though a small portion may
be used in the manufacture of illuminating oils. Lubricating oils

include only those oils known as natural lubricators.

The lubricating oils include all of the production of the Franklin

district in Pennsylvania, amounting to 65,185 barrels, the production

of Burning Springs, West Virginia, amouDting to 2,000 barrels, the

Mecca-Beiden district of Ohio, amounting to 1,440 barrels, the Mis-

souri production of 25 barrels, Kansas production of 1,400 barrels, the

Texas production of 54 barrels, and Indian Territory, 30 barrels, mak-
ing a total of 70,134 barrels.

The remainder of the oil produced is chiefly fuel oil. In this would
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be included the production of Lima, Oliio, 17,315,978 barrels; of Indi-

ana, 136,634 barrels, and of California, 223,600 barrels, making a total

of 17,676,212 barrels.

To recapitulate, of the 54,291,980 barrels produced in the United

States in 1891, 36,545,634 barrels can roughly be classed as illuminat-

ing oil, 70,134 barrels as lubricating, and 17,676,212 barrels as fuel oil.

The total value of the 54,291,980 barrels of crude petroleum pro-

duced in the United States in 1891 was $30,526,553. This is an aver-

age of 56.22 cents per barrel. The value of the oil ranged from 30^

cents in Lima, Ohio, to $8.33^ per barrel in the Mecca-Belden district,

which is the highest price of illuminating oil produced.

TOTAL PRODUCTIO\ OP CRUDE PETROLEUM IN THE UNITED STATES 1889, 1890, AND 1891.

In the following table will be found a statement of the total produc-

tion of crude petroleum of all grades in the United States in 1889, 1890,

and 1891. These more recent years are grouped thus for convenience.

Production ofpetroleum in the United States from 1889 to 1891,

[Barrels of 42 gallons.] •

States. 1889. 1890.

Pennsylvania and !N"ew York.
Ohio
West Virginia
Colorado
California
Indiana
Kentucky
Illinois
Kansas
Texasi
Missouri
Indian Territory

21, 487, 435
12, 471, 466

544, 113
316, 476
303, 220
33, 375
5,400
1,460

500
48
20

28, 458, 208
16, 124, G56

492, 578
368. 842
307, 360
63, 496
6,000

1,200
54

278

009, 236
740, 301
406, 218
665, 482
323, 600
136, 634

9,000

1,400
54
25
30

Total 35,163,513 45,822,672 54,291,
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PRODUCT OF CRUDE PETROLEUM IN THE UMTED STATES FROM 1859 TO 1891.

In the following ta'ble will be found consolidated tlie statistics of the

production of petroleum in the United States from the beginning of

operations in these fields, so far as the same could be ascertained

:

Product of crude petroleum in tlie United States from 1S59 to 1891. (a)

[Barrels of 42 gallons.]

Years.
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Product of crude iHtroleum in the United States from 1859 to 1891—Continued.

[Barrels of 42 gallon.s.] •

Years.
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line stocks but a certain percentage for stocks at wells. The stocks

of oil in the Franklia district, which produces a heavy oil different in

character from that of other districts, are also included. In the Macks-

biu'g, Ohio, field the stocks reported were 454,232 barrels. The Macks-

burg oil is somewhat similar in character to that of Pennsylvania, Isew

York, and West Virginia. This would make a total stock of oil of this

character of 16,457,089 barrels.

The stocks of oil in the Lima district, which produces oil of a diff'er-

ent character from the districts above mentioned, are stated to be in

the neighborhood of 25,000,000 barrels. Accurate figures could not be

secured. This would make the total stocks in these districts 41,457,089

barrels. The probability is that the total stocks were in the neighbor-

hood of 42,000,000 barrels, not including stocks of crude carried at re-

fineries.

EXPORTS.

In the following table is given the exports of crude petroleum and
its products from the United States from 1864 to 1891 compared with

the product in the United States

:
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PENJ^^SYLVATflA AND jSTETV TORK.

The total production of petroleum in tlie Pennsylvania and New
York oil regions in 1891 was 33,009,236 barrels, as compared with

28,458,208 barrels in 1890, This, as elsewhere pointed out, is 60.8 per

cent, of the total production.

As has been previously stated, it is well-nigh impossible to accu-

rately separate the production of JSTew York from Pennsylvania. The
total production of Allegany and Cattaraugus counties, New York, is

given at 1,585,030 barrels, which would make the total production of

Pennsylvania 31,424,206 barrels. Of this amount 65,185 barrels were

heavy oil from the Franklin district and 29,000 barrels from the Smith's

Perry district, which differs somewhat from the oils most largely pro-

duced in this State.

In the following table is given a statement of the production of crude

petroleum in New York and Pennsylvania in 1891

:

Froduction of crude petroleum, in New York and Pennsylvania in 1S91, hy districts and
and months.

[Barrels of 42 gallons.]

Districts. January. February. March. April. May. June.

Allegany, N. Y
Bradford, Pa
Middle district
Clarendon and Warren..
Tiona
Tidioute and Titusville.

.

Grand Valley
Tarkill and Egypt
Second Sand
Holliday Kun
Bullion
Lower district
Washington, Pa
Beaver county
Greene county
Allegheny county

Franklin district

Smith's Ferry district (a)

Total

106, 951
518, 674
139, 911
32, 424
48,116
78, 588
19, 669

107, 599
20, 116
5,770

13, 970
628, 755
241, 395
87, 930

161, 394
609, 722

85, 457
439, 831
118, 239
39, 123
41, 822
67, 629
16, 006
94, 186
19, 149
4,854

12, 860
526, 323

201, 059

80, 081

78, 976
454, 111

98, 886
478, 498
135, 376
39, 146
45, 979
73, 770
18, 971
97, 435
20, 288
5,537

15, 031
544, 578
221, 400
81, 691
7,024

469, 385

100, 211
478, 242
124, 195

30, 375
52, 006
69, 941
17, 163
99, 258
22, 857

5, 521
13, 388

542, 459
210, 760

91, 518
8,799

462, 438

93, 065
460, 652
138, 935

34, 650

56, 816
66, 788
17, 527
90, 263
21, 232
6,059

11, 908
538, 458
208, 452
79, 371
10, 119

446, 357

100, 897
468, 375
139, 103

23, 213
44, 743

71, 719
17, 118
96, 302
21, 979
5,040

12, 552
546, 028
208, 756
88, 942
12, 332

451, 372

2, 820, 984
6,680
2,417

2, 279, 706
5,197
2,417

2, 352, 995
4,599
2,417

2, 329, 131
5,950
2, 417

2, 280, 652
5,587
2,417

2, 308, 471
6,100
2,417

2, 830, 081 2, 287, 320 2, 360, Oil 2, 337, 498 2, 288, 656 2, 316, 988

Districts. July. August. Septem-
ber.

October.
Novem-

ber.
Decem-
ber.

Total.

Allegany, N. T
Bradford, Pa
Middle district
Clarendon and Warren .

.

Tiona
Tidioute and Titusville

.

Grand Valley
Tarkill and Egypt
Second Sand
Holliday Run
Bullion
Lower district
Washington, Pa
Beaver county
Greene county
Allegheny county

96, 655
456, 516
139, 880
14, 833
40, 915
72, 170

17, 125
95, 028
21, 034
5,514

12, 828
544, 040
254, 040
80, 695
14, 838

415, 057

93, 349
449, 891
132, 782
25, 183

50, 345
69, 919
16, 690

92, 234
22, 297
4, 836

12, 013
550, 287
261, 721

86, 008
7,380

591, 411

89, 720
429, 207
125, 780
20, 378
40, 735
69, 122

15, 901
95, 970
20, 764
4,420

12, 913
551, 902
320, 652

74, 826
10, 069

946, 609

429,

120,

34,

46,

68,

15,

75, 230
396, 275
106, 598
32, 526
39, 452
65, 573
13, 721

92, 495
446, 899
115, 140
33, 905
46, 786
63, 237
13, 230

29, 711 22, 324 27, 104

651, 837
298, 187
68, 745

11, 585

1, 704, 724

616, 671
279, 024
61,800
9,182

2, 108, 747

711, 201
291, 832
61,616
10,115

1, 657, 325

1,121,574
5, 452, 418
1, 536, 606

360, 227
553, 730
837, 287
198,954
868, 275
268, 855
47, 551

117, 463
6,952, 5;i9

2, 997. 278
943, 223
341, 813

10, 317, 258

Total
Franklin district

Smith's Ferry district (a)

.

2, 281, 168
5,504
2,417

2, 406, 346
4,635
2,417

2, 828, 968
6,178
2,416

3 568, 622
4,873
2,416

3, 827, 123
4,723
2,416

3, 570, 885
5,159
2,416

32,91.5,051
05, 185
29, 000

Total. I, 289, 089 2, 473, 398 2, 837, 502 3, 575, 911 3, 834, 262 3, 578, 460 33, 009, 236

a Smith's Ferry production, which was very regular, is averaged at 2,416.67 barrels per month.
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The districts mentioned in the above table have been so frequently

described in i^revious volumes of "Mineral Eesources" that but little

need be said regarding them now.

As compared with 1889 there has been a falling off in the Bradford

and Allegany district from 7,158,363 barrels to 6,573,992 barrels. The
lower district shows an increase of nearly 2,000,000 barrels, the increase

being due largely to the developments in Butler county. The produc-

tion of Washington county declined from 3,848,145 barrels in 1889 to

2,997,278 barrels in 1891. Beaver county increased from 602,736 in 1889

to 943,223 barrels in 1891. Greene county shows a decrease of 50,000

barrels, while Allegheny, owing to the developments in the McDonald
field, increased from 541,092 barrels in 1889 to 10,317,258 barrels in

1891. The increase in production in Allegheny county over that of

1889 was equivalent to the total increased production of the entire

country for the same period.

In the following table is given the total production of crude petro-

leum in the Pennsylvania and New York oil fields for the twenty-one

years from 1871 to 1891.

The total production of crude petroleum in the Pennsylvania and
New York oil fields from 1871 to 1891, by months and years, is as fol-

lows :

Total ^product of crude petroleum in the Pennsylvania and New York oil fields from 187

1

to 1891, by months and years,

[Barrels.]

Tears. January. February. March. April. May. June. July.

1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

418, 407
583, 575
632, 617

1, 167, 243
852,159
712, 225
842, 890

1,203,290
1, 369, 921

1, 904, 113
2, 244, 090

2, 353, 551
1, 948, 319
1, 825, 838
1,652,176
1, 748, 9.58

1, 990, 851
1, 155, 937

1, .542, 806
2, 108, 248
2,830,081

372, 568
462, 985
608, 300
835, 492
719, 824
668, 885
783, 216

1, 094, 856
1, 261, 935
1, 870, 008
1, 913, 128
2, 131. 332
1, 756, 188
1, 880, 650
1, 437, 884
1, 604, 848
1, 827, 924
1, 290, 718
1, 332, 482
2, 055, 424
2, 287, 320

400, 334
461, 590
665, 291

883, 438
789, 539
718, 177
901, 697

1, 208, 380

1, 499, 315
2, 015, 992
2, 274, 532
2, 482, 170
1, 830, 674

2, 052, 262

1, 638, 133

1, 928, 448

2, 007, 196
1, 338, 877
1, 628, 661
2, 313, 189
2, 360, Oil

385, 980
462, 090
641, 520
778, 740
675, 060
701, 490
972, 810

1, 195, 890

1, 530, 450
2, 015, 700
2, 205, 780
2, 402, 790

1, 816, 530

2, 065, 860
1, 780, 290
1, 938, 360
1, 960, 860
1, 349, 403
1, 635, 933
2, 328, 870
2, 337, 498

408, 797
537, 106
776, 364
895, 745
696, 508
735, 351

1, 127, 594
1, 264, 862

1, 644, 922
2, 228, 931

2, 393, 293

2, 486, 572
1, 962, 052
2, 381, 854
1, 771, 371
2,178,773
1, 993, 517
1, 473, 362
1, 821, 776
2, 378, 382
2, 288, 656

410, 340
491, 130
793, 470
921, 750
696, 210
723, 600

1, 130, 790

1, 217, 250
1, 675, 650

2, 158, 440
2, 377, 860
2, 825, 940
1, 977, 900
1, 862, 190
1, 767, 210
2, 335, 380
1, 912, 860
1, 450, 703
1, 811, 485
2. 370, 001

2, 316, 988

456, 475
517, 762
867, 473

1, 038, 447
788, 361
763, 623

1, 189, 005
1, 283, 865
1, 637, 767
2, 248, 430
2, 372, 678
3, 258, 162
2, 020, 394
2, 059, 950
] , 775, 804
2, 418, 961

1, 899, 525
1. 394, 847
1, 954, 168
2, 524, 206
2, 289, 089
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Total product of crude petroleum in the Pennsylvania and New York oil fields from 1S71
to 1891, hy months a/td! years—Continued.

[Barrels.]

Tears.
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Pipe line runs in Pennsylvania and Netv York, in 1891, by lines' and months.

[Barrels.]

Months.
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Average daily product of crude petroleum in the Pennsylvania and New York oil fields

each month for the years 1871-1891, by months and years—Continued.

[Barrels.]

Tears.

1871.
1872.
1873.
1874.
1875.
1876.
1877.
1878.
1879 .

1880.
1881.
1882.
1883.
1884.
1885.
1886.
1887.
1888.
1889.
1890.
1891.

July.
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Pipe-line runs in Pennsylvania and New Yorh from 1S88 lo 1S91, by months.

[Uai-rels.]

Months.

January . .

.

February .

.

March .....

April
May
June
July
Aiigust
September

.

October
November

.

December..

Total

.

1, 126, 035
1, 240, 092
1, 211, 086
1, 320, 936

1, 433, 469
1, 422, 960
1, 370, 080
1, 365, 992
1, 253, 149
1, 311, 643
1, 416, 448
1, 550, 902

16, 022, 792

1889.

1, 513, 012
1, 307, 652
1, 608, 755

1, 629, 203

1, 794, 129
1, 804, 671
1, 945, 668

1, 961, 426
1, 860. 140
1, 968, 513
1,898,626
2, 499, 158

21, 790, 953

1890.

2, 082, 894
2, 026, 151
2, 272, 251

2, 279, 807
2, 311, 840
2, 286, 048
2, 417, 991
2, 399, 272
2, 452, 888
2, 627, 249
2, 475, 615
2, 542, 925

28, 174, 931

1891.

2, 779, 675
2,211,645
2, 284, 395
2, 258, 706
2, 220, 567
2, 243, 184
2, 259, 047
2, 436, 235
2, 707, 973
3, 445, 854
3, 846, 211
3, 621, 169

32, 314, 661

In the following table is given the total production for Pennsylvania

and New York for the same years

:

Production of petroleum in Pennsylvania and New York from 1888 to 1891, by months.

IBarrela.]

Months.

January . .

.

February .

.

March
April
May
June
July
August
September.
October
November

.

December.

.

Total

.

1888,

1, 155, 937
1, 290, 718
1, 338, 877
1. 349. 404
1, 473, 362
1, 450, 703

1, 394, 847
1, 382, 077
1, 273, 080
1, 354, 518

1. 442. 405
1, 582, 741

1889.

1, 542, 806
1, 332, 482
1, 628, 661
1, 635, 933
1, 821, 776
1, 811, 485
1, 945, 168
1, 964, 227
1, 867, 610
1, 959, 169

1, 913, 871
2, 055, 247

1890.

2, 095, 460
2, 022, 446
2, 286, 287
2, 280, 691

2, 331, 293

2, 315, 649
2, 450, 235
2, 434, 147
2, 475, 144
2, 673, 350
2, 517, 425
2 576, 081

16,488,668 21,487,435 28,458,208 33,009,236

1891.

2, 830, 082
2, 287, 320
2, 360, Oil
2, 337, 497
2, 288, 656
2, 316, 988
2, 289, 089
2, 473, 398
2, 837, 562
2, 575, 911
3, 834, 262
3, 578, 460

Tabulating these two tables by totals for the years 1888, 1889, 1890,

and 1891, we have the following

:

Comparison ofproduction and pipe-line rmis of Pennsylvania and Neiv York, 1888 to 1891.

[Barrels.]
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than 2 per cent. The relation between runs and production in 1889 is

not considered in view of the fact that, as stated above, the runs for

that year inchide quite an amount of West Virginia oil.

Shi2wients ofpetroleumfrom Pennsylvania and New YorTt.—In the fol-

lowing table will be found a statement of the number of barrels of

crude petroleum and refined petroleum reduced to its equivalent shipped

out of the Pennsylvania and Kew York oil regions either by pipe line

or railroad from 1871 to 1891, inclusive. In some years, especially in

the earlier ones covered by this table, a considerable portion of the oil

was shipped as refined. In this table that is reduced to its equivalent

in crn.de, a barrel of refined is regarded as being iDroduced from 1^

barrels of crude.

Shipments of crude petroleum and refined petroleum, reduced to crude equivalent, out of

the Pennsylvania and Neiv York oil fields from 1S71 tol891, by months and years.

[Barrels.]

Tears. January. February. March. April. Juue. July.

1871
1872
1873
3874
1875
1876
1877
1878
1879
1880
3881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

437, 691
476, 966
573, 124
845, 663
453, 095
677, 289
743, 461
775, 791
663, 998

1,650,409
1, 061, 617

1, 657, 067

1, 357, 815
1, 686, 961

1, 804, 028

1, 991, 561

2, 312, 067
2,265,109
2, 388, 609

2, 637, 339

2, 421, 419

347, 718
407, 606
527, 440
501, 220
327, 776
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
2, 272, 060
2, 146, 108
2,143,612

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

2, 263, 009
2, 148, 977

2, 429, 664

389, 147
428, 512

708, 191

803, 409
729, 581
603, 037
903, 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
2, 236, 004
2, 317, 410

2, 155, 511

587, 375
510, 417
768, 176
899, 027
681, 679
647, 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, 504
1, 773, 994
2, 256, 120
2, 474, 966

2, 072, 139

501, 754
529, 228
696, 414
815, 413
745, 986
921, 862

1, 391, 124
1, 135, 119
1, 369, 3i4

975, 083

1, 729, 697

2, 172, 685
1, 747, 789

1, 827, 553

2, 034, 025

2, 117, 489

2, 165, 439
1,956,115
2. 268, 280

2, 486, 205

2, 122, 086

541, 137
591,238
814, 449
940, 281
904, 537

1, 228, 539
1, 096, 951
1, 330, 454

1, 625, 035
1, 231, 611
L 925, 532
^402, 970
1, 634, 407
1, 740, 021

1, 961, 152
2, 418, 961

2, 000. 173
2, 098, 531
2, 949, 597

2, 640, 668
2, 260, 176

Tears. August. September. October. November. December. Total.

1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

528, 134
621, 954
864, 768
793, 865
882, 089

1, 203, 402
1, 425, 943

1, 655, 651

1, 808, 239

1, 394, 129

2, 214, 877
2, 047, 545
2, 086, 478
2, 000, 371

2, 049, 099
2, 059, 299

2, 220, 768
2, 223, 263
2, 625, 825

2, 538, 224
2, 496, 255

551, 075
541, 607
952, 955

1, 014, 570

1, 109, 392
1, 154, 549

1, 563, 797

1, 434, 225

1, 627, 120

1, 252, 635

2, 131, 950

1, 992, 171

2, 325, 574

2, 292. 087
2, 116, 659

2, 157, 323

2, 342, 227
2, 289, 486
2, 567, 459
2, 648, 418

2, 701, 361

505, 071
607, 468

1, 010, 852
543, 341
871, 917
524, 190

1, 268, 971

1, 747, 390

1, 662, 269
1,665,933
2. 080, 467
2, 089, 428
2, 215, 421
2, 510, 283

2, 050, 150
2, 441, 848

2, 573, 008
1, 558, 115
2, 747, 284
2, 725, 341

2, 799, 214

480, 977
477, 945
959, 589
546, 117
671, 066
871, 496

1, 205, 634
1, 281, 410
1, 453, 645

1, 226, 030

2, 066, 906

1, 404, 640
2, 065, 602

2, 078, 261

1, 857, 080
2, 724, 796

2, 462, 082
2, 503, 491
2, 393, 131

2, 662, 898
2, 001, 435

410, 822
430, 786
955, 443
602, 348
871, 902

1, 190, 983
600, 019
992, 688

1, 532, 585

1, 335, 613

1, 969, 581
1, 121, 453

1, 749, 547
2, 382, 244

2, 138, 253
2, 550, 891
2, 608, 341

2, 397, 782
2, 671, 518

2, 889, 525

2, 781, 531

5, 664, 791
5, 899, 947
9, 499, 775
8, 821, 500
8, 942, 938

10, 164, 452
12, 832, 573
13, 676, 002
15, 886, 475
15, 677, 494
20, 284, 239
21, 900, 317
21, 979, 369
23, 657, 597
23, 713, 326
26, 653, 852
27, 279, 028
25, 138, 031
29, 638, 898
30,116,075
28, 984, 403

These shipments are for later years pipe-line deliveries. It will be

noted tliat there is but little diiference in the shipments of the last

three years. It will also be observed that the shiiiments do not equal

the production.
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These figures of shipments must not be taken as showing the actual

consumption of oil. To them must be added, in order to ascertain what
becomes of the oil produced in the oil regions, all of the sediment, the

dump oil, or oil that does not pass through the pipe line, as well as the

amount of oil destroyed by lire and disposed of in other ways than by
refining or direct consumption. There is also a certain amount of loss

by evaporation and otherwise. This is provided for by the pipe lines

in receiving the oil from the producers, a certain number of gallons per

barrel being allowed for such loss. Forty-four gallons are generally

delivered by the producer to the pipe line as a barrel, but certificates

are issued for barrels of 42 gallons only.

Prices of crude petroleum in Pennsylvania.—In the following table

from Stowell's Petroleum Eeporter are given the monthly and yearly

averages of pipe-line certificates or price of crude petroleum at primary

markets from 1860 to 1891, in barrels of 42 gallons.

These averages, it is to be understood, are not true averages, that is,

in price and quantity sold at that price, but they are the averages of

the prices obtained from day to day. It is probable that the true aver-

age prices are slightly under the averages usually obtained by averag-

ing the prices. These averages, however, under the circumstances, are

the only ones that can be ascertained and do not vary much from the

average of the prices. It is also to be noted, as is stated elsewhere,

that certain oils in Pennsylvania and New York were at a premium for

a portion of the year, the premium on oils of certain districts being re-

moved in August, all oil after this date being subject to the certificate

price.

Monthly and yearly average prices ofpipe-line ce^-tijicates of crude petroleum at wells from
1860 to 1891.

I860.
ISfil .

I
1862.

j
1863.

I
1864 .

i 1865 .

1866 ,

1867 .

pt.
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From the above table it will be seen that the average price of oil in

1891 was lower than any year from 1860, except 1887, when the average

was 66f cents, and in 1861 when the average was 49 cents. The lowest

monthly average for any of the months covered by the table, except

during the years 1861 and 1862, was reached in June and July of 1882,

when the price for June was o4| cents and for July 57 1 cents. The
next lowest price was in September of 1891 when the price was 58^
cents. The low price in 1882 was due to Cherry Grove; the low price

of 1891 to McDonald.
StocTcs of crude petroleum.—In the following table is given a state-

ment showing the total stocks of orude petroleum in the Pennsylvania
and New York oil fields from 1871 to 1891, inclusive, by months and
years

:

Total stocks of crude petroleum in the Pennsylvania and New YorTc oil fields from 1871 to

1891, ty months and years.

[Barrels.]

Tears. January. February. March. ApKl. May. June. July.

1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
18SG
1887
1888
1889
1890
1891

537, 751
532, 971

1, 183, 728

1, 948, 919
4,011,703
3, 585, 143

2, 604, 128

3, 555, 342
5, 321, 222
8, 724, 194

20, ] 10, 003
26, 716, 188
3.5, 187, 116
35, 884, 509
37, 214, 274
34, 186, 238
33, 835, 389
26, 927, 634

18, 165, 607
11, 060, 220

10, 383, 059

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, 062
21, 108, 003

27, 059, 611

35, 692, 480
36, 041, 898
36, 757, 137

34, 082, 775
33, 288, 630
26, 084, 574

17, 240, 428
10, 990, 417
10, 836, 863

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
16, 634, 437
11, 170, 997

10, 939, 164

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, 406
36, 642, 794
36, 464, 800
33, 823, 385
32, 955, 084
24, 893, 223
16, 076, 501

11, 178, 990

11, 313, 241

605, 000
950, 803

1, 192, 541

2, 594, 286

4, 552, 672

3, 989, 904
3, 173, 008
4, 996, 058
6, 980, 064

11, 916, 577
23, 793, 028
29, 206, 697
35, 755, 824
38, 631, 203
36, 139, 072
33, 969, 486
32, 642, 330
24, 653, 043
15, 668, 331
11, 062, 100
11, 684, 538

554, 000
1, 010, 302

1, 324, 493

2, 701, 625
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, 838
35, 872, 257
34, 187, 377
32, 389, 750

24, 219, 496

15, 258, 863

10, 866, 587
12, 021, 857

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
36, 371, 922
38, 985, 767
35, 686, 909
34, 428, 490
32, 289, 269
23, 586, 951
14, 541, 696
10, 663, 497
12, 239, 422

Tears. August. September. October. November. December. Averages

1871

1872
1873
1874
1875
1876
1877
1878
1879
3880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

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, 561
35, 343, 771
34, 800, 397

32, 003, 536
22, 825, 298
13, 859, 207

10, 526, 613

12, 412, 300

541, 330
951, 410

1, 521, 185

2, 758, 504

3, 812, 945
2, 930, 456
2, 503, 657

4, 599, 362
7, 620, 525

16, 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
13, 198, 452
10, 346 878
12, 650, 375

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, 877, 019
25, 309, 361
32, 608, 533
35, 613, 915
38, 192, 317
34, 763, 857
35, 027, 877
30, 662, 583
20, 722, 024
12, 468, 969
10, 263, 258
13, 504, 659

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
12, 021, 924
10, 080, 538
14, 952, 827

5^2, WO
1, 084, 423

1, 625, 157

3, 705, 639

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, 841
34, 156, 605

28, 000. 211
18,995,814
11, 562, 593
9, 993, 600

16, 002, 857

567, 458
869, 897

1, 369, 162

2, 755, 035
4, 174, 189
3, 411, 622

2, 875, 434
4, 501, 308

7, 065, 834
13, 525, 015
23, 860, 051
30, 419, 500
35, 953, 975
37, 698, 481
35, 732, 291
34, 350, 384
31, 806, 015
23, 326, 929
14, 724, 756
10, 682, 807
12, 411, 763
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In tlie reports for the last two years, that is, 1890 and 1891, is in-

cluded some oil produced in West Virginia, the runs from the wells of

West Virginia and southwestern Pennsylvania being so united in the

pipe lines that it is impossible to distinguish between stocks of West
Virginia and stocks of southwestern Pennsylvania oils.

For the last three years the total stocks of petroleum are in excess

of those held by pipe lines, the stocks for these years including, in ad-

dition to those held by pipe lines, the oil held in tanks at wells. In

these tables, however, are not included any stocks of j^etroleum owned
and held at refineries.

From the above table it will be noted that for the first time since

1884 there has been an increase in the average stocks of oil held at the

close of each month. Beginning with 1884, when the a.verage stock

was 37,698,48 barrels, there was a gradual reduction in the average

stocks untn 1890, when the average stocks were 10,682,807 barrels.

The average stocks for 1891, however, increased to 12,411,763 barrels.

The stock at the close of December, 1890, was lower than at any corres-

ponding period since 1879, it being 9,993,600 barrels December 31, 1890,

and 8,470,490 barrels December, 1879. Th.e stock at the close of the De-

cember. 1891, had risen to 16,002,856 barrels, an increase of a little

over 6,000,000 barrels as compared with stocks at the close of Decem-
ber 31, 1890, though the increase in the average of stocks at the close

of each month in 1891 was not quite 2,000,000 barrels in excess of the

average stocks for 1890.

Well records in the Pennsylvania and New YorTc oil fields.—In the

following tables are given what are known as the weU records j that

is, the statistics of the number of derricks erected each month, the

nuniber of wells drilling, the completion of new wells and their initial

daily production, as well as the number of dry holes or those wells that

produced no petroleum. These statistics include the well records of

New York, Pennsylvania, and northern West Virginia, the latter be-

ing included with southwestern Pennsylvania for reasons elsewhere

stated. The statistics for New York have for many years beenincluded

with those of Pennsylvania.
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lu the following two tables are given statements of the number of

wells completed in each district in the Pennsylvania, New York, and
northern West Virginia oil fields during each month of 1891,bymonths
and districts, together with the initial daily production of new wells:

Total number of ivells completed in ihe Fennsylvania, New York, and northern West Vir-

ginia oil fieldn in 1891.

Months.

January..
February
March
April
May
June
July
August ..

September
October ..

November
December

Total

Bradford.

278

Allegany.
Middle
iieW.

Venango
and

Clarion.

Butler
and Arm-
strong.

South-
west field,

111
81
111
102
130
134
112
143
125
117
135
113

1,414

Total.

310
243
275
288
314
304
VU
333
281
237
245
197

3,361

Initial daily production of neiv wells in the Pennsylvania, New YorTc, and northern West
Virginia oilfields in 1891.

Months.

January
February .

.

March
April
May
June
July
August
September .

October
November.

.

December .

.

Total.

Bradford.
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reference to the first table it will be seen that the number of wells com-

pleted ill all of the distriots, except Bradford and Allegany and the

southwest district, fell off under the influence of the large increase in

production in the McDonald district, which is in the southwest field.

In the Bradford district 40 wells were completed in January and but 9

in December. In the middle field 42 were completed in May and but

15 in October, 17 in JSTovember, and 16 in December. In Venango and

Clarion 81 wells were completed in July and 22 in December. Of course,

the total number of wells completed in each month shows a similar

falling off. There were 310 wells completed in January, 334 in July, and

333. in August, yet the initial production in July was but 6,543 barrels

and 13,536 barrels in August. On the other hand, though there were but

237 new wells completed in October, the initial production was 46,712

barrels.

The table of initial iDroduction given above also shows, in the column

headed " Southwest field," the effeet on initial production of the remark-

able output of oil in the McDonald district.

The average daily production of the new wells completed in the

Pennsylvania and ISTew York oil fields from 1882 to 1891 is as follows

:

Average daily product of the new wells in the Pennsylvania and New York oil fields from
1882 to 1891, hy months and years.

[Barrels.]

Months.
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The following- table gives the number of drilling wells comj)leted in

each month from January, 1872, to the close of 1891

:

Number of drilling wells completed in the Pennsylvania and New York oil fields each
month from 1872 to 1891, by months and years.

Tears. Jan. Feb. Mar. Apr.
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completed in 1891. Of these but 18, or a little over 6 per cent, were dry-

holes. In the Allegauy district some 9 per cent, were dry holes; in the

middle iield iO per cent, in Yeuango and Clarion district some 16 per

cent.; in Butler and Armstrong some 20 per cent., while in the South-

west district of 1,414 wells completed in 1891, 363, or 25 per cent., were

dry holes. This indicates that wells put down to the shallower strata

of the extreme northwestern part of the Pennsylvania, oil fields are

more likely to be producers than those drilled to the deeper strata of

the lower fields.

The earnestness with which new work is being prosecuted in the va-

rious fields and districts of Pennsylvania at the close of each month
is shown in the record of rigs or derricks building and wells drilling.

In the following table will be found a statement of the number of rigs

in course of construction at the close of each month in 1891 in each of

the fields of Pennsylvania

:

liigs luilding in the Pennsylvania, New YorTc, and northern West Virginiafields in 1891.

^Months.
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In the two following tables will be found statements regarding tlie

number of wells drilling but not completed at the close of each month
in 1891, and also from 1871 to 1891.

JFells in process of drilling in Pennsylvania in 1891.

January
Pebruary
March
April
May ,

June ,

Jiily
August
September .

.

October
November
December

Average

Bradford.
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Oliio Eiver north from Macksbiivg-, the character of the oil prodiic(;(l

beiiij;the same as that produced at Macksburg. This new district is

found on both sides of the Ohio River, some of tlie wells being in West
Virginia and others in Ohio. This makes it extremely difficult to dis-

tribute the production properly between the two States. The charac-

ter of the oil is also so allied to that at Macksburg that in the table

given the production is included with that of Macksburg.

There were produced in the State of Ohio in 1891, 17,740,301 barrels

of petroleum, worth $5,576,705, an average of 31.4 cents a barrel. Of
this production 17,315,978 barrels, valued at $5,281,373, or 30^ cents a

barrel, were produced in the Lima district; 400,024 barrels in the

Macksburg and 22,859 barrels' in the eastern Ohio district, the total

value of the oil from these two districts being $283,332, or 67 cents a

barrel; and 1,440 barrels, valued at $12,000, or $8.33^ a barrel, from the

Mecca-Belden district.

The production of 1890 was 16,124,656 barrels, and in 1889, 12,471,466

barrels. The total production and value of the petroleum ijroduced

in Ohio in the years 1889, 1890, and 1891 is shown in the following-

table :

Total produGtion and value of petroleum produced in Ohio in 1889, 1890, and 1891.

Districts.
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I^Totwithstaading the enormous increase in production in this State,

beginning with 1885, which marks the commencement of developments
in the Lima field, the total production of this State, namely, 64,377,499

barrels, is not double the production of Pennsylvania and New York
in 1891.

Lima district.—Possibly the most remarkable oil district ever devel-

oped in this country is that known as the Lima, or northwestern Ohio
district. Not only has its development been most rapid since it began
to assume prominence iu 1885, but it as been found that the oil pro-

duced in this district, which, because of its peculiar character, it con-

taining a portion of sulphur, it was believed could not be used for illu-

minating purposes, now furnishes most o£ the illuminating oil used in

the United States, though the yield of the oil in illuminants is less than

from Pennsylvania oil.

This region hasbeen so thoroughlydescribed inMineralEesources that

little need be said here. The reservoir of the oil is the Trenton lime-

stone which lies as near a level terrace as an area of this sort ever be-

comes. The oil is found at Lima at a depth of 1,300 feet. The oil is

dark or black and rather heavy, and contains sulphur compounds, in

these respects resembling the oils of Canada and Tennessee.

The production of petroleum in the Lima, Ohio, oil fields from 1886

to 1891 is as follows

:

Production ofpetroleum in {he Lima, Ohio, district from 1886 to 1891.

Barrels.

1886 1,064,025

1887 4,650,375

1888 9,682,683

1889 12,153,189

1890 15,014,882

1891 17,315,978

In the following table is found the production of petroleum in the

Lima, Ohio, field from 1887 to 1891, by months, so far as the same was
obtainable

:

Product of petroleum in the Lima, Ohio, field from 1SS7 to 1891.

[Barrels.]

Months. 1887. 1889. 1890. 1891.

January...
February ,

March
April
May
Julie
July
August . .

,

September
October .

.

November
December

Total

131, Oil
206, 026
303, 084
352, 798
449, 062
474, 535
389, 997
490, 862
465, 743
444, 941
458, 612
483, 704

4, 650, 375

422,

479,

586,

629,

745,

862,

905,

995,

979,

1, 036,

988,

1,049,

683, 750
<>2?, 799
670, 175
842, 237
887, 590
916, 289

1, 105, 885
1, 149, 877

1, 289, 577

1, 342, 158
1, 215, 900

1, 180, 434

9, C82, 683 12, 153, 189 11, 918, 731

1, 471,

1, 355,

1, 455,

1, 470,

1,446,

1,491,
1,514,

1, 509.

1, 492,

1,499,

1, 271,

1, 337,

17, 315, 978
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The number of completed wells in the Lima district in 1891, as shown
in the following table, is 1,574; the total daily production of these wells

being, as shown in second table, 74,738 barrels.

Total number of wells completedin the Lima, Ohio, district in 1891.

Mniitha.
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The number of rigs building and the number of wells drilling in the

Lima, Ohio, iield at the close of each month in 1891 is shown in the two

following tables. Similar remarks as to the significance of these tables

as were made in connection with the well records of Pennsylvania can

be made regarding the well records of the Ohio field as well.

Total numher of rigs iiiilding in the Lima, Ohio, field in 1891.

Months.

Janiiary
February
March
April
May
June
J^^iy-v,
August
September
October
November
December . . . .

Average

Allen. Auglaize. Hancock. San-
dusliy.

17

Wood. Miscella-
neous.

Total.

120
137
155
117
115
123
137
120
117
106
91

120

Total nimiber of wells drilling in the Lima, Ohio, field in 1891.

Months.

January

—

February .,

March
April
May
June
July
August ...

September
October . .

.

November.
December

.

AA'erage

Allen. Auglaize. Hancock. San-
dusky.

Wood. Miscella-
neous.

Total.

90
105
94
82
79
90
90
93
85
88
67
53

Macksburg district.—The second largest oil-producing district in Ohio,

and the district which, with the eastern Ohio, produces oil of a charac-

ter similar to the illuminating oil of Pennsylvania, is that known as

the Macksburg. The development of this field was almost coincident

with that of the western Pennsylvania oil fields, the first well having

been bored in 1860. The wells in this region are not as deep as those

in Pennsylvania, and the oil is from another horizon than that in which

the great deposit of Pennsylvania oil is Ibund.

The production of the Macksburg district for the last seven years is

given in the following table

:

I'roduciion ofijetroleam in the Maclcshurg, Ohio, district from 1885 to 1S91.

Barrels.

1885 661, 580

1886 703, 945

1887 372, 257

1888 291, 585

1889 317,037

1890 1, 1 08, 334

1891 ('0422, 883

a This incli^des 22,859 barrels of petroleum j)roduceil in eastern Oliio,
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The production of 1891, it will be noted, even Avlien the production

of eastern Ohio is included, is very much below that of 1890 and also

of the years 1885 and 1886.

Mecca-Belden district.—The wells in this district are located in Lorain

and Trumbull counties, and include the Grafton and Mecca-Belden dis-

tricts. The lubricating oil is produced from a few shallow wells, the

total production for 189J being 1,440 barrels. This is somewhat of an

estimate, as the records of production are not accurately kept.

WEST VIRGINIA.

The oil fields of West Virginia, with the exception of Volcano and
Burning Springs districts, are closely allied; indeed, are extensions of

fields of southwestern Pennsylvania on one hand and eastern Ohio on

the other. The character of the oils is identical with the oils of

Pennsylvania, except that in the Volcano and Burning Springs dis-

tricts, in which a quantity of lubricating oil is produced.

It is exceedingly difficult to separate the iJrodaction of West Virginia

from that of Pennsylvania and eastern Ohio. The best division pos-

sible for the last three years shows that there were 544,133 barrels of

oil produced in this State in 1889, 492,578 barrels in 1890, and 2,406,218

barrels in 1891.

Total production and value of petroleum produced in West Virginia in 1S89, 1890,

and 1891.

Districts.
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COIi O RADO.

A full statement as to the occurrence of oil in Colorado, tlie character

and amount of the production, as well as the history of the discovery

of the oil fields and their development, is given in the volume of Min-

eral Eesources for 1889 and 1890, pages 332 to 335, and need not be re-

peated here. It can be stated briefly that the Colorado fields are un-

like those of any other section of the United States, if not of the world.

The oil is struck in shale, though it is questionable if the reservoir is in
~

the shale. When in drilling the shale seems to be solid and unbroken,

no oil is found; but when crevices are struck and the strata appear

broken, oil is almost sure to be discovered. Another remarkable fea-

ture regarding these wells is that in many cases the production increases

rather than decreases, and the wells are notinjured by being shut down.

Though oil has been known to exist for many years in Colorado, pro-

duction really began in 1887. The total production by years since that

date to the close of 1891 is given in the following table

:

Product of crude oil in Colorado from 1887 to 1891.

Tears. Barrels.

1887
1888
1889
1890
1891

76, 295
297, 612
316, 476
368, 842
665, 482

CALIFORNIA.

The statement regarding the petroleum fields of California and the

character of its production given in the last volume of "Mineral Ee-

sources" is so complete that it need not be reproduced here.

The production of petroleum in this State from the beginning of

operations is given in the following table

:

Production ofpetroleum in California.

Tears.

Previous to 1876
1876
1877
1878
1879
1880
1881
1882
1883

Barrels.

175, 000
12, 000
13, 000
15, 227
19, 858
40, 552
99, 862

128, 636
142, 857

Tears.
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INDIANA.

Indiana assumed considerable importance in 1891 as a producer of

petroleum, though even yet the x^roduction in comparison with that of

New Tork, Pennsylvania, West Virginia, and Ohio, or even Colorado
and California, is exceedingly small.

The recent development of oil in Indiana may be said to have begun
on May 6, 1889, when oil was struck in the Diall well at Terre Haute.

The oil near this city is found in the upper part of the Hamilton lime-

stone at a depth of 1,600 feet. The other locality in which oil was found
in 1889 was in Montpelier, Blackford county. The production of petro-

leum in this section in 1889 was very small. Since 1889 the two sec-

tions, of which Terre Haute and Montpelier may be regarded as the

pioneers, have produced some oil, as will be seen from the following

table, which gives a statement of production of petroleum in Indiana

from 1889 to 1891, inclusive

:

Product ofpetroleum in Indiana in 1889, 1890, and 1891.

Total production (barrels of 42 gallons)
Total value at wells of aU oil produced, exclud-
ing pipage

Value per barrel

1889.

33, 375

$10, 881
$0. 32f

1890.

63, 496

$32, 462

$0.51J

1891.

136, 634

$54, 787
$0.40

In the following tables are given statistics of the total number of pro-

ducing wells, total number of new wells completed, total number of dry
holes drilled, total number of wells drilling and total number of rigs

building at the close of each month from July to December of 1891.

These are the only figures tha^ could be secured for this year.

Total number of wells producing in Indiana in 1891, from July to December, by counties.

Months.
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Total number of dry holes drilled in Indiana in 1891, from July to December, by counUes.

Months.
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The total production of petroleum in Kentucky since the beginning
of 1883 is shown ia the following table. There are no details of the
production by months for the last three years

:

Product ofpetroleum in Kentucky from 1883 to 1891.

[Gallons,]

Months.



NATURAL GAS.
By Joseph D. Weeks.

During 1891 the conditions as to the supply and tlie limitations as to

the use of natural gas, which have always been recognized as existing,

but which were first seriously felt in 1889, and to a greater extent in 1890,

became more pronounced and operative. Sections of the country that

believed, even as late as 1890, that their supply of gas was inexhaustible

saw the pressure and production rapidly declining, and learned that there

was a supply remaining sufficient only for those uses which demanded

comparatively small amounts of gas, and which could afibrd, either

because of its convenience or for other reasons, to pay much higher

rates than those ruling in 1890. This reduced supply and increased

price has led to the adoption of more economical appliances and meth-

ods for using the gas. Burners, stoves, and grates especially designed

to burn gas were introduced in place of the old wasteful and inefficient

coal stove or grate. As a result, though the price of gas has been ad-

vanced, doubled in many cases, the fuel cost was increased but little,

if any, and the reduced supply was in many sections equal to the work

to be done.

Notwithstanding these economies, the knowledge that the amount of

gas remaining stored in the old fields was comparatively small and the

manifest wisdom of retaining it for domestic and other small consum-

ers led the gas companies to refuse in mauy cases to supply large manu-

facturers, or, when the supx^ly was continued, to ask such prices as to

make its use too expensive. At Pittsburg natural gas is no longer the

fuel at many iron mills, i)roducer gas or coal taking its place, and while

many glassmakers still continue its use, even they are seeking for a

substitute.

^0 important new district has been developed in 1891, while there

has been a constant decline in the pressure and production of old fields.

New fields have been found in old districts, which, though closely

related to the old pools are evidently distinct. In western Pennsyl-

vania, in the Pittsburg district, several important pools were developed

in 1891. In this year, the Philadelphia Company, which sui^plies a

large X)art of the gas consumed in Pittsburg, entered seven new fields.

One of these, the Plum or Pin Hook, has since become one of the chief

sources of supply of gas.

The chief sources of gas supply in the United States remain the same

as heretofore 5 that is, western Pennsylvania, Findlay, Ohio, and the

Indiana fields. To these may be added the smaller field of Meade
county, Kentucky, from which Louisville obtains its supplies, and the

436
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Iial(limaud-W(illand field of eastern Ontario, near Niagara Falls, from

which Buffalo draws a large x^roportion of the natural gas it uses.

There are other small fields from Avhich small amounts of gas are

derived. Most of these have been described either in previous volumes

of "Mineral Resources" or in the volume of Mineral Industries of the

Eleventh Census. In some cases a brief description of new fields or

of extension of old ones will be given below.

Production of natural gas in 1891.—No attempt was made to secure a

statement of the production of natural gas in 1891 in cubic feet. In

Dhe census report of 1889 it is estimated that the consumption for that

year was 552,150,000,000 cubic feet. For 1891 it was very much less,

possibly not one-half, though the value of the gas consumed in 1891 is

given as about three-fourths of the value of 1889.

Value of natural gas consumed in 1891.—In previous reports the

measure of the value of the natural gas consumed in any one year has

not been the amount of money received for it, but the value of the

wood or coal required to do the same work. This method was neces-

sary because so much of the gas used was from wells owned by the

consumers or was either furnished free or at a very low cost. For these

reasons the amount reported as received from the sale of gas was very

much below the total value of the gas consumed when measured by the

work done or by the cost of other fuel that would be required to do it,

and it was therefore assumed that the cost or value of the wood or coal

that would be consumed in doing the same work as was done by the

gas would be a more accurate measure of the value of the gas than the

money received.

In 1891, however, there were notable changes in the methods of sell-

ing the gas and marked increases in the price charged, changes which
had begun in previous years, but which became more manifest in this

year. The sale of gas, which at first was a fixed sum per stove or

heater, or for heating a given building or doing a certain work, was, in

most cases, except in very new territory or in large establishments,

changed to sales i)er 1,000 cubic feet. These rates were quite low at

first, but were soon advanced. In some instances, at works consum-

ing large amounts of gas, the old method of charging a fixed price

I)er ton of iron or j)er glass pot was continued, but at many others

meters were used and the gas sold by measure. The gas compa-

nies in insisting upon the use of meters were seeking not only to

make remunerative their large investments, but to compel economy in

the use of gas so that the day of its exhaustion might be postponed.

These facts have necessitated a change in the methods of getting at

the value of th^ gas. While it is still necessary in some cases to esti-

mate the value of the coal or wood displaced, in many instances the

sum actually received for the gas is a better measure of its value. In

not a few cases it is believed that the cost of coal or wood to do the

same work would be less than the amount actually paid for gas. In

this report, therefore, in arriving at the value of gas consumed in 1891,



438 MINERAL EESOURCES.

botli metliods, tliat of the value of fuel displaced and of amount

actually received for tlie sale of gas, liave been used.

On this basis the value of the natural gas consumed in the United

States in 1891 was, as given in the following table, $15,250,084. To

this should be added the value of gas used in drilling, pumping, and

operating wells, etc., not reported, making it, as estimated, a total of

$15,500,084. Of this, gas to the value of $7,834,016 was produced in

Pennsylvania, or fully one-half when its share of that used in drilling

wells, operating pipe lines, etc., is considered. Indiana produced in

value about one-fourth and Ohio less than one-fifth. As heretofore the

value is for gas consumed, no account being taken of that produced

and wasted.

Value of natural gas consumed in the United States in 1891.

States.
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vauia. The total value of tlie natural gas cousuined in 1885 was
$4,857,200, of whicli gas to the value of $4,500,000 worth was consumed
in Pennsylvania, $357,000 worth being consumed in all the other

States. From 1885 to 1888 there was a gradual increase in the value of

gas consumed, the total value in the latter year being $22,629,875, nearly

five times the value of gas consumed in 1885. In this year the value

of gas consumed in Pennsylvania reached its highest point, being

$19,282,375, a little less than four and one-half times the value of the

gas consumed in 1885. The largest value of gas consumed in Ohio in

any one year was in 1889, when the value of gas consumed was
$5,215,669. The largest total value of gas consumed in Indiana was in

1891, when the value reported was very nearly $4,000,000. The total

value of gas consumed in the United States gradually declined from

1888, when, as stated before, it was $22,629,875, until the close of 1891,

when the total value was $15,500,084.

It wiU be noted that in 1889, 1890, and 1891 the value of gas "pro-

duced elsewhere " is very large, being $1,600,000 in each of the years

1889 and 1890, and $250,000 in 1891. This is the value of gas estimated

as consumed in the drilling of gas and oil wells and the pumping of oil

wells, and operating oil and gas-pipe lines, for which no accurate fig-

ures could be ascertained.

Production of natural gas hy 190 persons^ firms, or corporations in

1889, 1890, and 1891.—For the purpose of more fully indicating the

great differences in production, values, etc., of natural gas in the three

years, 1889, 1890, and 1891, the three following tables are given, in

which are consolidated the returns from 190 companies or persons,

showing the total amount actually received for the sale of gas in these

three years, as well as the number of producing wells and the total

number of feet of pipe in use on December 31 of each year. The same
companies report in each year. It is not to be understood, however,

that these figures give the total production of gas, but only the pro-

duction of these 190 companies.

Production of natural gas hy 190 persons, firms, and corp orations in 1889.

States.

Pennsylyania.
Indiana
Kentucky
New York
Ohio
illinoia
Kansas
Arkansas
iilissouri

California
Texas
West Virginia

Total...

Nnmborof
companies
or persons
reporting.

Amount
received for
sale of gas

$4, 285, 609
396, 026

3,664
83, 716
62, 750
2,205

250
250
75
20

4, 834, 505

Number of
producing
wells De-
cember 31.

373
217
14
80
83
2
2
2
1

1

1

Total num-
ber feet of
pipe De-
cember 31.

6, 659, 187
2, 858, 744

254, 000
738, 128
320, 765
21, 120
5,200

30
200
100

776
j
10,857,474

I
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Production of natural gas hy 190 persons, firms, and corporations in 1S90,

States.

Pennsylvania.
Indiana
Kentucky
New York
Ohio
Illinois

Kansas
Arkansas
Missouri
California
Texas
"West Virginia

Total...

Number of
companies
or persons
reporting.

Amount
received for
sale of gas.

$3, 964, 997
709, 760
24,866

104, 202
71, 957
5,527
500
250
375
20

612

190 4, 883, 066

Number of
producing
wells De-
cember 31.

435
267
22
96
99
3

4
2
3
1

1

1

934

Total num-
ber feet of
pipe De-
cember 31.

7, 720, 891
3, 468, 690

257, 000
769, 288
392, 318
21,120
6,200

930
200
100

2,000

12, 638, 737

Production of natural gas ty 190 persons, firms, or corporations in 1891,

States.

Pennsylvania.
Indiana
Kentucky
New York
Ohio
Illinois

Kansas
Arkansas
Missouri
California
Texas
"West Virginia

Total...

Number of
companies
or persons
reporting.

Amount
received for
sale of gas.

311, 209
482, 795
28, 993

108, 161
86, 238
3,434
700
250

1,275
1,649

1,443

190 5, 026, 147

Numher of
producing
wells De-
cember 31.

556
305
38

106
110
4
5
2
3

2
1

1

1,133

Total num-
ber feetof
pipe De-
cember 31.

8, 051, 655
3, 874. 071

263, 500
783, 556
518, 720
21, 120
8,200

2,030
100, 200

100
2,000

13, 625, 112

Consolidating tliese three tables we have the following:

Production of natural gas iy 190 persons, firms, or corporations in 1889, 1890, and 1891,

Years.



NATURAL GAS. 441

A notable feature iu the lirst three tables given above is the great

increase in the aiuouiit received for their gas by the 93 companies or

persons in Indiana. In 1889 these 93 companies received but $390,026

for their gas. The amount received in 1890 is nearly double and the

amount received in 1891 nearly double again. On the other hand, the

amount received for gas by the 37 companies in Pennsylvania decreased

each year, though there was a notable increase in the number of pro-

ducing wells.

It is to be understood that in the above table are only included those

concerns that were i)aid for their gas during all of these three years.

It does not include reports from many concerns that furnished any
considerable quantity of gas free.

Storage of natural gm and localities in icliich natural gas is found.—
Broadly speaking there are two conditions under which natural gas is

stored. In the iirst of these the reservoir is a ]3orous, granular, or crys-

tallized rock with small interstices, the reservoir being capped with a

slate or shale impervious to the passage of the gas. This is the condi-

tion under which the great vohimes of gas that have been discovered in

western Pennsylvania, Ohio, eastern and central Indiana, and the other

great gas regions, have been stored. These deposits are usually found

at considerable depth and either in sandstone or limestone with capping

of slate or shale.

The second condition under which natural gas is stored is in gravel

or sand in the drift. This reservoir, when any amounts of gas are found,

is usually capped with impervious clay. These gas deposits are often

quite shallow. The volume of gas, however, is sometimes very large,

though with high x)ressure, but is raj)idly exhausted owing to the ease

with which the gas finds its way through the gravel or sand to the bottom
of the well which has capped the deposit.

The permanent gas deposits are usually those of the first class ; the

temporary, those of the second class. The shallow wells or gas depos-

its struck in sinking water-wells or in driving the shallow artesian wells

are always of the second class, unless through the cracking or disturb-

ance of the capping of a deposit of the first class of much greater depth

gas has escaped from this large deposit and has been accumulated in

the gravel or sand of the shallow deposit and kept in place by the clay.

In such cases the life of a shallow well sunk only to sand, gravel, or

hard-pan, may be very long. In most cases, however, these deposits

are short-lived. Bearing in mind this distinction between deep and
reasonably permanent and shallow and short-lived deposits it may be
said that natural gas has been found in varying quantities all through

the territory of the United States from the Hudson river on the east, to

Cattfornia on the west. In some of the States and Territories, however,

it has not been found in commercial quantities, the gas coming to the

surface either through springs or through comparatively shallow water
wells. In the year 1891 gas was re]ported as found in commercial
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quantities in Arkansas, California, Illinois, Indiana, Kansas, Kentucky,
Missouri, New York, Ohio, Pennsylvania, Texas, and TJtali. The im-

portant gas fields, however, are still, as they have been for so many
years, those of western Pennsylvania, western JS'ew York, northwestern

Ohio, and eastern central Indiana. Considerable gas is also reported

as being produced in West Virginia, which may be regarded as an ex-

tension of the western Pennsylvania field; in Kentucky, chiefly from

Meade county, from which Louisville is supplied, and in California,

the chief deposits in which are in the petroleum region of southern

California and at Stockton.

The deposits in the various States have been so thoroughly described

in previous volumes of '^Mineral Eesources," and especially in the re

port on the Mineral Industries in the United States at the Eleventh

Census, 1889, that they need not be described in detail at this time.

Pumping natural gas.—With the reduction in the rock pressure of

gas, difficulty was found in securing a supply at the point of consump-

tion if it were located at any great distance from the wells. This led

to the abandonment of many wells and pipe lines where the initial

pressure was low and the line a long one.

Where the x)lant was an extensive one and the volume of gas large,

though at a low pressure, the pumping of the gas was suggested and

successfully carried out in several cases. The air-compressor particu-

larly adapted to this work is used. The first company to try this

method was the People's Comj)any, operating in the Murrysville field.

This company had two complete pumping plants constructed and put

in operation in the winter of 1890-'91, and thoroughly demonstrated

the practicability of iDumping gas. Other companies have adopted

this method. The Kentucky Heating and Lighting Gas Company
operates wells in Meade county, Kentucky, furnishing gas for the city

of Louisville. The line is an 8-inch pipe, and is 30 miles long. At
West Point, 10 miles from the gas fields and 20 miles from Louisville,

is located the pumping plant, which contains three boilers and two

Clayton duplex compressors with 22-inch steam cylinder, 18-inch gas

cylinder, and 30-inch stroke. It was originally intended to use gas

under the boilers, but as the compressors were never needed except

when gas was scarce, it was decided to use coal instead. The plant has

been in operation for over two years, the pump being used only in cold

weather. It has been the experience of this company that the amount

of gas needed by the consumers varies with certain known conditions,

primarily with the temperature, and also with the day of the week and

the time of day. The variation due to temperature generally lags about

a day behind the change. A record is kept of the pressure each hour

at the field, at the low and high side of the compressor at West P#int

and at Louisville. When the thermometer is no lower than 38 degrees,

14 pounds at the discharge end of the compressor at West Point gives

good service at Louisville, but as the temperature falls the pressure must
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be increased, according to a table in the liands of tlie engineer. When
the thermometer falls to 25 degrees, 17 pounds are needed to maintain the

supply. During the last two years the pressure on the low side at West
Point has varied from 17 pounds down to a vacuum of 3 pounds. The
line pressure at the wells has averaged about 15 pounds; but, although

the number of customers of the company has very nearly doubled re-

cently, this has increased to from 30 to 45 pounds, according to the tem-

perature. The improvement has been due mainly to taking care of the

field and stopping leaks as far as possible. It has not been found nec-

essary to iise more than one of the compressors at a time, but it is ex-

pected, in view of the rapidly increasing consumption of gas in Louis-

ville, that soon it will be necessary to run both compressors in order

to supply the demand, and at much higher pressures. As a general

conclusion, it may be said that in cases where the rock pressure is

too low to carry the gas through a long main the use of a good compres-

sion or natural-gas pump to supply the needed pressure will be found

advantageous, but in cases where the effort is made to obtain by a pump
a greater volume of gas than would flow if the well were blowing off

into the air, suction is introduced, reducing the rock pressure at the

wells, it may be, to less than zero, and difficulty may be experienced

from water or oil being drawn up. If the water come from strata

above the gas seam, casing may be employed, but if it be below there

is no remedy. As such a state of affairs does not occur very often, it

is not of much importance. It has been found by those using pumps
in the Pittsburg region that a pump operating a well in a locality

where the rock i)ressure is very low may exhaust all wells within a

radius of, say, a mile ; for in some cases the suction at a well several

hundred feet away has been sufficient to draw a bat into it, thus show-

ing clearly the economic value of a pump to the one operating it.

NATURAL GAS IN ONTARIO.

In Ontario two natural-gas fields, both on the north shore of Lake
Erie and some 150 miles apart, are recognized. The extent of these

fields is known in part only, as the borings have not been over sufficient

territory to clearly define their limits. These fields are called, though
the names are not accurately descriptive, the Essex and the Haldimand-
Welland fields, from the counties in each field where the most gas is

found. Essex county, from which one field takes its name, is the ex-

treme western county in Ontario, at the western end of Lake Erie, and
has as its southern boundary Lake Erie, its western the Detroit river,

and its northern Lake Saint Olair. The Haldimand-Welland field

includes the two counties at the extreme eastern end of Lake Erie, hav-

ing as their southern boundary Lake Erie, their eastern the Niagara
river, and their northern Lincoln county, which borders on Lake Ontario.

TheEssexfield.—The natural-gas discoveries in the Findlay field, Ohio,

led to the exploration of the Essex county field. It was demonstrated
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that the Cincinnati arch, the great storehouse of the limestone gas,

extended under Lake Erie and the western counties of Ontario and

Manitoulin islands to Lake Huron, and perhaps beyond. Dr. Eobert

Bell, in a paper on the j)etroleuni fields of Ontario, read before the

Eoyal Society of Canada, s|ated that as the result of careful study he

had come to the conclusion that this great arch maintains its north-

ward course and runs into the southern extremity of Lake Huron. As
the result of this belief in the northward extension of the Cincinnati an-

ticlinal and of the results obtained at Findlay, Ohio, explorations for

gas were undertaken in the Essex county field. The first well was put

down in Gosfield by the Ontario Gas Company, in January, 1888.

While negotiations were in progress for supplying Kingsville with gas,

disputes arose between the members of the company and the enterprise

came to naught. In May, 1889, a well was bored on the lake shore at

Kingsville, but no oil or gas was obtained. In the meantime the On-

tario company had leased all the farms in what was considered the gas

field, and demanded such terms for a supply of gas as the people of

Kingsville declined to make, and in the spring of 1890 application was

made to the town council for leave to bore on the public road, which

was granted. The Ontario company sued out an injunction, which was

dissolved after some two months' delay, the justice holding that gas

was a mineral and that therefore the council was authorized to lease

the highway for the j)urpose ofmining it. Thisjudgment was approved

by the full court. Boring was resumed, and gas was struck in August,

1890, at a depth of 1,025 feet, in what is believed to be the Clintoii lime-

stone. Gas was also found in small quantities and light pressure at a

depth of 800 feet. The gas at the lower depth is found, so it is claimed,

at a pressure of 500 pounds. It is piped to the village of KiiKgsville

through a 3-inch service pipe. The production is stated to be 9,000,000

cubic feet a day. This same well also furnishes a supply to the village

of Euthven. About nine tenths of the dwellings, factories, and places

of business in both villages are supplied.

No. 3 well was drilled in January, 1891. It is three-quarters of a

mile from IsTo. 2. A small vein of gas was found at 700 feet. At 1,114

feet a strong vein of salt water was struck. In Ko. 4 well gas was found

at a depth of 1,030 feet. It was drilled 33 feet deeper in hopes more gas

would be secured, but the flow was not increased. The measured x)ro-

duction of this well is 2,231,000 cubic feet. These small wells supply

some 350 cook stoves, 175 heating stoves, 25 house furnaces, besides

open grates, lights, etc., a woolen mill, grist mill, sash and door fac-

tories, turning factory, churches, halls, etc. The rates for cook stoves

are $1.50 a month each month of the year; heating stoves, $1.50 a

month for seven months ; furnaces, $2.40 per month for seven months

;

open grates when furnaces are used, 75 cents per month, and if fur-

naces are not used, $1.50 per month, for seven months in both cases.

Several other wells have been bored in the vicinity of Kingsville, but

gas has not been found in any of them.
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Natural gas has been found in small quantities for some thirty years

in the deep Glacial Drift in Kent county, the next county east of Essex
on the lake shore. Several wells which were sunk for petroleum have
given surprising yields of gas from the sand beds of the drift. These
supplies of gas have been found particularly along the base and on both

sides of a high ridge which extends in a southeasterly direction through

the townships of Orford, Howard, and Harwich, and reaches to the

lake shore 3 miles west of Blenheim. As the result of the gas strike

at Kingsville, deep borings were undertaken at several points along

the course of the ridge. In no one of the deep wells was gas found,

thongh shallower gas was struck in a number of wells repeating the

experience of years ago in this district. Indeed, the record of shallow

gas wells along this ridge is interesting. As early as 1867 gas was
found at the depth of 100 feet near Middle Eoad. In other wells since

this date and at a number recently it has been found at the depth of

from 60 to 180 feet. From these wells supplies in small quantities for

domestic use can usually be depended upon, but no considerable

amounts can be found.

The Saldimand-Welland field.—While the Essex field has given one

small area in which some good, deep gas wells have been struck, the

largest gas producing area is at the eastern end of Lake Erie in the

counties of Haldimand and Welland. This field extends from the

Grand river at Cayuga, in Haldimand county, to the village of Bertie,

near the Niagara, in Welland county, a distance of some 42 miles. The
producing belt varies from 1 to 2 miles in breadth and lies nearly par-

allel with Lake Erie. The gas is found at a depth of some 750 to 800

feet, 200 feet higher than in the Essex field, and chiefly in the Medina
sandstone. The supply is abundant. It is piped to Buffalo, NewYork,

as the chief point of consumption.

Gas has been known to exist in the neighborhood of Port Colborne

for a quarter of a century. In 1866 it was struck at a depth of 420

feet in a well at Humberstone bored for oil. The flow has kept up until

the present, though intermittently. It was at Port Colborne and in

1885 that the first well seeking natural gas was drilled in Ontario. It

was bored to 1,500 feet and abandoned. Sulphur gas was struck at 432

feet and a good flow at 763 feet. Though water interfered with the

supply, some 7,000 feet a day are secured and used. Other wells have
been drilled in Port Colborne, but only small amounts of gas have
been obtained.

A number of weUs have been bored at the village of Humberstone,
on the Welland canal, a mile north of Port Colborne, and where gas

has been found the flow has been greater and the pressure stronger

than at Port Colborne. In Near's well the greatest flow of gas was
obtained at a depth of 683 feet. The yield was 500,000 feet a day at a
pressure of 375 pounds. In October, 1891, there were 105 houses sup-

plied by this well. The Morning Star well found gas at 666 feet and
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798 feet. The Port Oolborne Natural Gas Company has three wells at

Hiimberstone. In one of these gas (100,000 cubic feet a day) was found

at 685 feet. Another yields 500,000 feet, while the largest well is stated

to have a pressure of 365 pounds, and to yield 1,500,000 to 2,000,000

feet a day. Gas was struck in this well at 690 feet. This company has

some 7 miles of service pipe, and supplies some 200 consumers.

At Wainfleet, in 1889, a gas well was bored at the lime kiln of Mr.

John Reeb. Sulphur gas suflficient to run one kiln was struck at a

depth of 456 feet, and pockets of gas all the way down to the Medina,

which was encountered at 823 feet. The greatest flow was in the Clin-

ton, at 685 feet. The well pressure is stated to be 230 pounds. It fur-

nishes gas sufficient to run two kilns, with a producing capacity of 720

bushels a day, for three boilers, besides light and fuel for six dwelling

houses.

The largest operations in the Haldimand-Welland field are those of

the Provincial ]!^atural Gas and Fuel Company of Ontario. This com-

pany, whose first trial was at Bertie, 7 miles east of Port Oolborne,

has explored by borings an area 28 square miles. The largest supplies

of gas are from wells near Humberstone. In the first well gas was
struck at 846 feet. Drilling began by the company in 1889. In that

year 5 wells were finished, and by the close of 1891 18 wells had been

drilled, and 6 others were in progress. Of these, 3 had been aban-

doned, though some gas was found in them all. In some of these wells

gas has been found in the Clinton, but in all the greatest flow has

been from the Medina sandstone. Small quantities of the gas pro-

duced by this company are supplied to consumers near the wells, biit

the great bulk of it is supx^lied to the Buffalo Natural Gas Fuel Com-
pany. The supply of gas which this fuel company obtained in Penn-

sylvania failing in whole or in part, connection was made in January,

1891, with the wells of the Provincial Company. The Buffalo Company
charges 25 cents per 1,000 feet delivered to consumers, of which the

Provincial Company receives 50 per cent. An 8-inch main has been

laid to the Niagara river. The lines from the wells to this main are

2 to 6 inches. The rock pressure is stated to be 500 to 550 pounds, and

the yield per well 300,000 to 12,500,000 cubic feet. . The average of 15

wells is stated to be 2,500,000 feet per day.

Other wells have been struck at Humberstone. Carroll Brothers

struck a well in March, 1890, which yielded 2,000,000 feet a day. A
little later a second well, equally strong, was drilled. In addition to

these, 4 other wells were drilled, and in August, 1891, the firm united

with the Erie County Gas Company for further development of the ter-

ritory and the piping of the gas to Buffalo. Three additional wells

have been put down, 2 productive, and a line laid to Buffalo. The
Bertie Natural Gas Comx)any, organized February, 1891, struck gas

June 8 in the Clinton at a depth of 725 feet and at 785 feet in the

Medina. The best flow was at 840 to 850 in the Medina. The gas from
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the Clinton and Medina is delivered througli separate pipes. The
Magara Falls Natural Gas, Fuel and Light Company, which was or-

ganized in the spring of 1889, recorded a failure at its first and second

wells drilled in Drummondville. It renewed operations, however, in

the spring of 1891 in Humberstone. Its first well here was drilled just

west of that of Carroll Brothers, gas being found in abed of sandstone

21 feet thick at a depth of 860 feet. The yield of gas was estimated at

1,000,000 cubic feet a day, with a rock pressure of 590 pounds. Its

second well was finished the 3d of October, gas being found here also

in sandstone. It is claimed that the capacity of this well is 5 times

that of the first well.

In 1891 two companies were formed for prospecting for gas in the

town of Welland. Each of these companies bored a well during the

summer with but little results. Gas was found in the Clinton in both

cases, but the supply was small and the wells were abandoned. In

April of 1891 a company was organized at Dunnville. Gas was found

in the well drilled here in the Clinton at a depth of some 612 feet. The
larger amount, however, was found in the Medina sandstone at a depth

of from 740 to 752 feet, the strongest flow being at a depth of 747 feet.

This well was finished on the 22d of August, the yield being estimated

at 150,000 to 200,000 cubic feet. Second and third wells were drilled

with about the same result. In the fall of 1891 arrangements were made
to put down test wells near Cayuga. The wells were completed on the

16th of January, 1892. Gas was found at three levels—in the Clinton

limestone, and in the red Medina and the white Medina sandstones.

The daily yield was estimated at 210,000 cubic feet.

New Toronto field.—IsTatural gas has been discovered in IsTew Toronto,

one of the suburbs of Toronto, near the old village of Mimico. The re-

markable fact about this discovery is that gas was found here at all.

Toronto is nearly due north from Port Colborne and Humberstone, the

important natural-gas districts in the Haldimand-Welland field just

described. In putting down artesian wells for a supply of water for

the Mimico Asylum for the Insane, some flows of gas were met with at

various depths. Dr. Bell, of the Geological Survey, to whom the log

of the well bored in 1889 was submitted, gives his opinion that the

Utica was struck at 575 feet and the Trenton at 725 feet. The supply

was small, and though the well was shot, there was no apparent in-

crease of flow.

The syndicate of real-estate operators who founded the town of l^ew

Toronto took steps late in 1891 to put down a deep well. The well was
drilled to the depth of 1,312 feet, when it was concluded that the quest

for deep gas was hopeless. Moderate flows of gas were found, accord-

ing to the report, at 780, 885, and 1,089 leet. This well was also shot

at three diflerent levels, with the result that the flow of gas was some-

what increased. The amount of gas, however, is exceedingly small,

the pressure being not over 45 pounds.
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From tlie above statement it will be seeu that the chief sources of

gas of a commercial character in Ontario are the wells in the neighbor-

hood of Humberstone and Port Oolborne, from which a large amount
of gas is produced, which is piped to Buffalo, and from Essex county,

in the neighborhood of Kingsville, from which gas is piped to both

Kingsville and Euthven. The latter district, so far as explorations had
been conducted up to the close of 1891, showed a moderate supply of

gas, suflBcient to furnish domestic consumers and small manufacturing

establishments in these two villages. In the neighborhood of Humber-
stone, however, a very large production has been secured, as is evi-

denced by the fact that the gas from this section has been piped to

Buffalo, taking the place of the supply which Buffalo had heretofore

secured from the upper Pennsylvania gas fields, especially from the

neighborhood of Bethlehem. The value of these natural-gvis deposits,

especially that near Humberstone, is in this fact, that they supply such

large amounts of gas to consumers at Buffalo.

CHINA.

Annales des Mines, vol. xix, 1891, describes in detail the brine and
gas wells of the province of Sze Ohuen, in western China. This pro-

duces annually, as nearly as can be estimated, there being no regular

statistics, about 812,000 tons of salt, which is entirely derived from bor-

ings, the salt being accompanied in places by petroleum and natural

gas, the latter being utilized for boiling down the brine. The most
important centers of production are in a district about 80 square miles

in extent, about 25 miles northwest of the town of Fou Chouen. The
geological structure of the district appears to be somewhat complicated,

but, according to the author, a complete succession from Cambrian up
to Tertiary and post-Tertiary strata, which is recognizable in the fol-

lowing order

:

Stratigraphy of the Sze Chuen gas fields, China,
Meters.

Yellow sandstone Tertiary 38 to 100

Red sandstone
j

Gray limestone \ 200

Ferrugirtous oolite, often with bituminous springs at )

Blue and yellow sandstone. Lias 270

At this level gas is found sometimes in small quantities.

Sr!'^-^'''^."'^'l'""' \
330to600

White limestone, Permian >

These strata yield brine of a yellowish color and medium saturation (10 to 15 per

cent of salt)

.

Sandstone and limestone with coal Carboniferous.

Brown shining shale Silurian.

Black schist Roofing slates.

Green schist Cambrian.

Dark-colored brine, of the higher strength of 15 to 28 per cent, of

salt, is found below the last-mentioned strata at depths varying froii\
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930 meters to 1,100 meters, as well as the most importaut gas siirings.

As a rule, the upper yellow briue-beariug beds are not found in these

deep borings.

The system of boring is percussive, the cutting tool and sliding piece,

weighing from 200 ijounds to 300 pounds, bein^ suspended by a roi)e,

and lifted about 2 feet at a stroke, by a lever worked by groui)s of

coolies acting as dead weight. According to the dei)th, from two to ten

men are required to lift the tool from twelve to fifteen times a minute,

the gangs being relieved at intervals of ten minutes. The cutting tool

has eight steel-faced teeth, but without grooves, so that the detritus

accumulates at the bottom of the hole. This is removed by a sludger,

consisting of a cylinder of wood covered with deep notches arranged

ladderwise, which is lowered into the hole and moved about by a jerk-

ing motion on the roj)e until the grooves are filled with the sludge.

Usually a pit is sunk by hand to a depth of about 100 feet from the

surface, and lined with blocks of stone before the actual boring is com-

menced. The diameter adopted is from 9 to 12 inches, which may be

contracted to G or 7 inches when it is necessary to line the hole through,

loose ground. The lining tubes are either large bamboos bored out or

are built up of half trunks of cypress trees fitted together by swallow-

tailed joints, which are covered by hempen cloth, water-proofed with a

X)aste of lime and oil. This first covering is protected by a close serv-

ing of cord, with a thicker layer of the cement over all, the total thick-

ness of the structure being but little less than the diameter of the hole.

According to the nature of the ground, the length of these casing tubes

may vary from 10 to 300 feet; but when more than 20 feet are required

in one length, the high derrick must be i)rovided. This is made up of

two legs of timber 40 feet to 50 feet high, with two diagonal struts,

and a multiplicity of guy ropes, the use of iron being restricted to a

minimum. As may be imagined, the in^ogress of the work is very

slow, varying from a few feet per day in loose ground to an inch or less

on very hard rock. Some of the deeper wells have taken from twenty

to forty years in sinking, and have ruined several sets of adventurers

in succession. The deepest actual boring, 1,160 meters, has never

yielded anything. Some three or four holes are above 1,000 meters

deej), but the greater number are between 530 and 930 meters, in the

Tsze-liu-tsing group. In the Kong-tsin group they vary from 330 to

660 meters as the most general depth, the shallowest being about 200

meters. The accidents to which the borings are liable and the method
of remedying them are treated at length by the author, with illustra-

tions of the tools employed from Chinese drawings. These are gen-

erally similar to those adopted in Europe; but the construction is very

different in' principle, bamboo and string entering very largely into

their composition instead of metal. As a last resource, the method of

pulverizing a lost tool is adopted and carried out with incredible pa-

tience. The removal of a tool weighing 300 pounds, in this manner,
6442 MiN 29
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required about five years' continuous work, niglit and day, of thirty-

two men, at a cost of about £3,000.

The brine is brought to the surface by tubular buckets of bamboo,

with a foot valve varying from 2 to 6 inches inside diameter, and from

16 to 140 feet in length. For the latter size, used in the deepest wells,

derricks for 90 to 120 feet are required, the highest in use being 164 feet.

These are built up of beams of timber lashed together with bamboo
ropes, and cost from £800 to £1,000. The bucket is lowered and lifted

by a flat rope 20 millimeters broad and 5 millimeters thick, formed of

slips of bamboo united by hempen cords, winding upon a gin which is

usually drawn by buffaloes, two, four, or six- of these being required,

according to the depth of the wellj but in the shallower ones the lifting

is sometimes done by a windlass worked by from two to six men tread-

mill fashion. The load upon the rope in the deeper wells in some cases

exceeds 30 hundredweight, corresponding to a stress of 9^ tons per

square inch. The quantity of brine raised at each Kft varies from 116

liters (25J gallons), with the smallest bamboos, to between 620 and 950

liters (136 to 200 gallons) with the larger ones, and under the most
favorable conditions from two to four lifts may be made per hour, accord-

ing to the depth. When the bamboo is raised to the surface, a cover

is pushed over the top of the bore hole, the valve is lifted by the lander

with an iron hook, and the brine runs into a reservoir. The product

of the deep wells is very dark-colored, and often emits sulphuretted

hydrogen in sufficient quantity to be dangerous to the workmen about

the top of the pits if it is incautiouslyinhaled. In addition to salt, some
of the wells yield j)etroleum and gas in variable quantity, the former

is skimmed off from the surface of the water after it has been allowed

to settle in the reser-voirs. The product varies in quality from a pure
white-burning oil to yellow, greenish, and black kinds of low illuminating-

power, and giving much smoke. All are, however, burned, as the Chi-

nese have no knowledge of petroleum-refining.

The wells being generally away from the salt works, the brine is

carried to the latter either by hand, when the journey is short, or by
conduits made of bamboos, with chain and bucket-lifting wheels for

overcoming intermediate differences of level, when a greater distance

has to be traversed. The boiling down is done in shallow cast-iron

pans about 4 feet in diameter, and 1.7 inch deep in the center. The
thickness varies from 1^ inch in the center to 1 inch at the edges, and
the weight is about 1,000 pounds. The heating may be done by straw,

wood, coal, or natural gas. The operation lasts from twelve to twenty-

four hours, according to the intensity of the fire, and yields about 100

pounds of salt.

In the district of Fou Chouen, where natural gas wells are princi-

pally found, from 600 to 1,200 pans may be heated by a single well.

The principal supply is obtained from depths of not less than 670 meters.

It is mainly marsh gas, being less carburized than that obtained
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at shallower levels, wMcli bums with a tolerably white flame, bvit is

only got in small quantities. The top of the well is inclosed to a dei)th

of 10 feet by a wooden casing, as nearly tight as possible, and the gas

is led by bamboo pipes into cemented reservoirs with domed roofs

formed by inverted salt i)ans. From these reservoirs the distribution

of the gas is effected by means of bamboos leading to the pans, a short

length of iron pipe being attached to the end of each line. The actual

burner is a perforated block of stone of a conical form about 1 foot

high; the gas is introduced by a lateral pipe at the bottom, and mix-

ing with air is burned at the top of the block over which the pan is

placed.

The whole arrangement is very primitive and imperfect, nothing of

the nature of a stop valve being used anywhere on the line of pipes.

When the workman wishes to extinguish the flame, he places a brick

on the top of the burner; but the gas continues to flow without inter-

ruption, and disperses in the atmosphere. As, however, the work is

done under open sheds, there is not much danger of explosions; but
the smell of the gas is very prejudicial to the health of the workmen.
The salt pans are usually built by the proprietors of the gas wells,

who leases them to salt makers at a rental of about £32 per annum.
The yield to the proprietors is therefore large, but the, duration of the

gas is very uncertain.



ASPHALTUM.
By E. W. Parker.

The total output of bituminous rock in California in 1891 was 39,962

short tons, worth at the point of production, exclusive of cost of trans-

portation, $154,164. Kentucky produced 3,360 tons ofbituminous rock,

worth 12 per ton at the mines. The amount of gilsonite and bitu-

minous limestone from Utah was 1,732 short tons, worth $82,100. It

has been customary to give the value of gilsonite at St. Louis, to which

city the product is shii)i)ed for sale and manufacture. This custom

has been adhered to in this report. The bituminous limestone was
sold in Salt Lake City, and the value of this portion of the product has

been taken at its selling price in that city. We have then, as the total

value of the asphaltum i^roducts in 1891, $242,264, an increase of

$51,848 over the value of the product in 1890.

The bituminous rocks of California and Kentucky do not materially

differ. It is in each case a sandstone impregnated with bitumen, the

value being determined by the amount of pure bitumen contained.

This product is used principally for street paving, for which compara-

tively little preparation is necessary.

Considerable attention is being i)aid to the bituminous sandstones

of California. Several of the mining companies have pooled their in-

terests, looking to the development of the best of the many properties,

to the furtber introduction of the material in the arts and manufac-

tures, and maintaining the industry upon a profitable and satisfactory

basis.

The consumption of California bituminous rock must^ however, re-

main restricted to a practically local community until such arrange-

.
ments can be made with transportation companies as will admit of its

being brought into comx)etition with. Trinidad and other foreign as-

I>haltum in the Eastern market. The condition of the Kentucky prod-

uct is as yet undetermined,' the product for 1891 having been experi-

mentally used for street paving; If proved satisfactory it will prob-

ably find a good market in Louisville, Cincinnati, and adjacent cities.

The California rock is used largely in San Francisco, Oakland, Los

Angeles, etc., but owing to difficulty and expense of transportation

reaches no market distant from the coast.

452
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The form of asplialtum wliicli lias boon styled " litliocarbon," and

said to be found in great quantities on tlie line of the Southern Pacific

Eailroad in Texas, is still a matter of technical interest, as press

notices from time to time indicate. It has not been shown, however,

that any active steps are being taken to develop the property and place

the mineral on the market. If all that is claimed for it be true theie

should be small delay in getting it before tlie country.

The following table shows the annual product of asphaltum and bi-

tuminous rock since 1882

:

' Production of asphaltum and Mtvmitioiis rock since 188^.

Years.
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showing tlie total amount of Trinidad asplialtum imported and the num-
ber of square yards of paving laid annually since 1880, are given

:

Iviports of Trinidad asplialtum hy all companiea from 18S0 to 1891, inclusive.

Years.
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Micliiganj Minneapolis, Minnesota; Long' Brancli,!N'ew Jersey; Amster-

dam and Dunkirk, New York; and IsTewport, Rhode Island.

Sicilian asplialtum.—Mr. C. S. Chamberlin, secretary of tlic Sicilian

Asphalt Paving Company, of New York, reports that his company im-

ported into the United States dnring 1891 5,000 tons of crude bitumi-

nous limestone from Sicily and 1,500 tons ffom Germany, and estimates

that the amount of bituminous limestone imx)ortedby other parties was
about 500 tons.

The following pavements made from a mixture of Sicilian and Ger-

man bituminous rock have been laid up to the close of 1891 :

Square yards.

1886 to 1891, at Eocliester, New York 58, 390

1886 to 1889, at St. Augustine, Florida 30,000

1889 to 1891, atNew York, New York 84,599

1890, at Allegheny, Pennsylyauia 6, Oil

1891, at Philadelphia, Pennsylvania 1, 576

Of these there were laid in 1891 at Rochester, New York, 10,000

square yards; in New York city, 49,335 square yards, and in Philadel-

phia, 1,576 square yards, a total of 60,911 square yards.



STONE.
By William C. Day.

TLe year 1891 has been a comparatively dull one for the stone indus-

try. There appears to have been less building done tlian usual, par-

ticulary in New York, as well as in other large cities. Labor troubles

have been the cause of diminished output in particular j)laces, but they

have not interfered with production to an extent at all comiiarable with

their effects in the early i^art of the present year (1892).

General depression in finances seems to have been felt in every pro-

ductive State, and while in some States an increase (in some cases quite

remarkable) is to be noted, it is fair to assume that the advance would

have been much greater but for the obstacle named above. Small pro-

ducers have been driven out of business by the score, and as a conse-

quence it has been a good year for concerns with large capital to ac-

quire new quarry property at reasonable figures.

Prospects for a large output in 1892 are, in general, referred to as

good, or at least much better than in 1891.

While considerable quarry i^roperty has changed hands, by eithea'

sale or lease, actual new developments have not been nuDierous, and

the state of business did not call for much prospecting for new discov-

eries.

The effects of overproduction in certain branches of the stone indus-

try have been severely felt by producers. This is particularly true of

granite in the form of paving blocks and of lime at a number of impor-

tant centers.

The following tabular statement shows the total value of the differ-

ent kinds of stone produced in the United States in 1891:

Production, hy kinds ,of stone for the year 1891.

Granite $13,867,000

Sandstone 8,700,000

Limestone 15,792,000

Marble 3,610,000

Slate 3,825,746

Bluestoue ' 1,500,000

Total 47,294,746

CUANITE AND ALLIEB ROOKS.

Production.—The value of the granite product of the United States

in 1891 was $13,867,000. This figure falls somewhat below that for the

census year 1889, although it represents an increase as compared with
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1890. The latter part of the .season of l.syj. has been referred to by

prodacers generally as dull; deniaiul for .stone fell off and prices de-

clined wliile wages remained imchanged in jnost cases.

The paving-block industry particularly shows a falling off; this was
in part due to over production in 1890. The larger cities are becoming

more critical as to the sizes and quality of the blocks, so that it seems

to be quite generally conceded that there was very little money, com-

paratively speaking, in the manufacture of blocks. Inasmuch as the

production of paving blocks requires no refined skill comparable to that

involved in the jiroduction of fine building and ornamental stock, the

depression in this branch of the industry has been felt keenly by many
of the smaller concerns having no great amount of capital invested.

Many of them have suspended operations and others have sold ont and

quit the business. There has been, moreover, not a little trouble with

labor, although this was not serious by comparison with that which

broke out in the early part of the present year, 1892.

In the production of building and ornamental stock the industry

seems to have progressed almost normally in spite of the fact that in

New York city, and probably also in others, the amount of building

done in the last two years is somewhat below the average.

In a number of States in which granite quarrying is a comparatively

new thing large percentage gains in production have been revealed, but

most of these have been due to greatly extended operations on the part

of a few wealthy and enterprising corporations rather than to an in-

crease in the number of individual concerns. The present year opened

with encouraging prospects, but the labor troubles, which began early

in the season, will undoubtedly curtail production to a very serious ex-

tent.

The following table shows the distribution of the year's output among
the productive States

:

Production of granite in 1891, hy states.

Arkansas $65,000

California 1,300,000

Colorado 300,000

Connecticut 1, 167, 000

Delaware 210,000

Georgia 790,000

Maine , 2, 200, 000

Maryland 450, 000

Massachusetts 2, 600, 000

Missouri 400,000

Montana 51, 000

New Hampsliire 750, 000

New Jersey 400,000

New York $225,000

Oregon

Pennsylvania ..

Rhode Island . .

.

South. Carolina.

South Dakota .

.

Texas

Vermont
Virginia . ,

Wisconsin

3,000

575, 000

750, 000

50, 000

100, 000

75, 000

700, 000

300, 000

406, 000

Total 13,867,000
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The following is a consideration of the industry in the various pro-

di:ctive states

:

ArTcansas.—Quite a large percentage gain has been made in this

State, although the total output is small. Future prosijects are en-

couraging. The productive quarries are in the vicinity of Little Eock.

California.—The granite output of 1891, valued at $1,300,000, failed

to reach the figure of the census year and was also lower than that

for 1890. Less demand and lower ijrices are reported by the majority

of the producers. The figure above given includes the estimated value

of the granite produced by the State prison and the Folsom Water Power
Company at Folsom City. This product is estimated at a value of about

$500,000 and was used entirely in the construction of a dam and a

canal for the purposes of power and irrigation. The Folsom Granite

Company has been incorporated, with the intention of working the

quarries of the Folsom Water Power Company as soon as the latter

§hall have finished the canal on which they are engaged.

The ]3roductiou of basalt paving blocks in Sonoma county showed
the effects of overjjroduction in the two years iDrevious.

Colorado.—Although the subject of the development of stone quarries

is thoroughly and persistently agitated in thedaily and technicalpapers

of the State the limited transportation facilities afforded will doubt-

less prevent for some time to come anything like a vigorous develoj)-

ment of the valuable granite which occurs in abundance.

Connectiout.—The value, $1,107,000, reiDresents a small gain in pro-

duction over the census year. The product is largely used for general

building purposes.

Delaware.—While the granite output of the State is not large, being

valued at only $210,000, it is nevertheless true that some of the quar-

ries, notably those nearest Wilmington on the Brandywine, are excep-

tionally well equipped. The latest improvements for handling stone

are in use, as well as machines for splitting large blocks. In this re-

spect these quarries are ahead of many more productive quarries in the

New England States.

Georgia.—Owing to increased production on the part of a few of the

larger concerns in this State the output of granite has been larger than

in any previous year. On account of the cheapness of unskilled labor

and the ease of quarrying at Stone Mountain and Lithonia the granite

business in these localities appears to have been profitable and to jus-

tify expectations of continued prosperity in the future.

Maine.—In this State the output did not quite equal that of the cen-

sus year. The product in 1889 was about equally divided between gen-

eral building puriDoses and street works. In fine stocks, such as cut

stone and polished products, business seems to have increased over that

of 1890, but the paving-block production seems to have suffered from

depression in prices, while at the same time wages have been for the

most part unchanged. Furthermore, the larger cities arebeginning to
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be more critical as to tljc uniformity of size and tlie quality of the

blocks. As a result of this condition, probably brought about by over-

production in 1889 and 1890, not a few of the producers report that there

is no money to be made in paving blocks at the present time. Labor

troubles have also made themselves felt in anumber of places, although

difficulties in this direction bear no comparison with those which mani-

fested themselves early in the present year.

Maryland.—Production in 1891 was somewhat ahead of that in 1890

and also in 1889. The output is about equally divided between Balti-

more and Cecil counties.

The finest stone is that taken from quarries at Port Deposit, which

has a high reputation as a building stone and is somewhat remarkable

for the comparative ease with which large blocks may be quarried.

Massachusetts

.

—In general, business was better than in 1890, but in

the last few months of 1891 it appeared to be quite dull.

Demand for ordinary building stone seemed to be somewhat better

than for finished products. The production of paving blocks in this

State is on a much smaller scale than in Maine, so that the depression

in the paving-block trade was much less felt.

Minnesota.—Considerably extended operations on the part of 1 of

the 23 active quarries in the State resulted in quite an increase in the

output for the year.

Missouri.—The paving-block industry suffered a noticeable depres-

sion, but the demands for building granite exceeded that of 1890. The
most extensive quarries are at Graniteville, in Iron county; they are

quite well equipped, as are also those at Granite Bend, in Wayne
county.

New Sampsliire.—The product in 1891 was valued at $750,000; this

figure represents an increase over 1890, although the gain is a small

one.

New Jersey.—A considerable proportion of the output of this State is

trap rock, which is largely used for street and road work. Compara-
tively little of the stone goes for general building, but is largely con-

sumed as stated above and for bridge and railroad construction.

New TorJc.—The value of the output in 1891 is very slightly above

that for 1890. Most of the stone goes for general building purposes.

The paving-block trade suffered in the same way as in other States

which contribute to the supply of New York city.

North Carolina.—Granite-quarrying in this State has a promising

outlook and particularly in the vicinity of Salisbury, Eowan county,

do the prospects appear to be encouraging. The stone appears to be

of fine quality, adapted to polished and ornamental work. The follow-

ing firms have more or less recently commenced operations at Salis-

bury : The Granite Millstone Manufacturing Company, the Pink Gran-

ite Company, the Pearce Granite Company, the J, D. H. Fisher Gran-

ite Company, the Salisbury Granite Company, and the Stone Mountain
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Grauite Conipauy. There are al§o good prospects at Mooresville, Iredell

county, wliere the stone appears to be attractive in quality for ornamen-

tal products and is easily worked. Increased capital appears to be the

thing needful.

Pennsylvania.—While the output in this State amounts in value to

$600,000 it can not be said to exert much more than a comparatively-

local influence. While good building granite is quarried in a number
of localities, the great bulk of the State's product goes for street and

road purposes, while slightly more than one-fifth is devoted to general

building. The amount quarried fell below that of the census year.

Rhode Island.—Granite quarrying in this State was hampered in 1891

by more or less trouble among the granite-workers.

At Westerly a large amount of finished monumental work is done,

and the strikes which occurred in the spring of the present year will

make a sad inroad upon the activity of 1892.

Vermont.—Substantial progress has been made in this State during

the pasf two years. The most important advances have been made at

Barre, and a marked increase in production has characterized both

1890 and 1891. The quality of the Barre granite is such that most of

it is used for monumental purposes, and, judging by the increasing de-

mand for it, its popularity seems to be well established, although the

operations at Barre have all been built up in the last twelve years.

Labor troubles in 1891 interfered to some extent with production, al-

though they were hardly a serious drawback.

Virginia.—The output for 1891 was valued at $300,0005 this figure

falls below the total reached in 1889.

The Southern Granite and Marble Company was organized in the

fall of 1891 to operate granite and marble quarries in a property of

300 acres about 6 miles from Eoanoke.

SANDSTONE.,

Production.—The total value of the sandstone output in the United

States for the year 1891 is $8,700,000, while the corresponding figures

for the census year 1889 were $10,816,057.

Depression in demand and prices is reported from the great ma-

jority of producers in every productive State. The increase in produc-

tion in Ohio, the leading State, is almost entirely due to the extended

operations of the Cleveland Stone Company, while the notable increase

in Wisconsin is due to comparatively new enterprises in that State.

The decline in business has been keenly felt by the smaller producers,

many of whom have suspended operations or sold out permanently.
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The following table .shows the distribution of the output:

Frodnetion of sandstone in 1891, hij States.

Alabama $30,000

Arizona 1,000

Arkansas 20,000

California 100, 000

Colorado 750, 000

Connecticut 750, 000

Illinois 10,000

Indiana 90, 000

Iowa 50,000

Kansas 80, 000

Kentucky 80,000

Maryland 10, 000

Massacliusetts 400, 000

Michigan 275, 000

Minnesota 290, 000

Missouri 100, 000

Montana 35, 000

New Jersey $400, 000

New Mexico 50, 000

New York 500, 000

North Carolina 15, 000

Ohio 3, 200, 000

Pennsylvania 750, 000

South Dakota 25, 000

Texas 6, 000

Utah 36,000

Virginia 40, 000

Washington 75, 000

West Vffginia 90, 000

Wisconsin 417, 000

Wyoming 25, 000

Total 8, 700, 000

The following is a brief consideration of the individual productive

States

:

Alabama.—The value of the product is less than in the census year

1889. The general depression in the business which has shown itself

during the past year in nearly every State accounts for the diminished

output.

Arizona.—Sandstone is quarried at Tempe and Prescott. The prod-

uct of the latter locality is shipped chiefly to Denver and Los Angeles.

A branch of the Atlantic and Pacific railroad runs to the quarries.

The work is so recent an undertaking that as yet no large output has

been secured.

Arkansas.—The output of 1891 did not amount to so much as in 1890.

It was used chiefly for curbing and flagging, and to a less extent for

building.

California.—-Sandstone quarrying was for much of the year at a low

ebb. The product for 1891 was valued at only $100,000, while that of

the census year amounted in value to $175,598.

Colorado.—In 1889 the sandstone output was valued at the remark-

ably high figure $1,224,098. The two years following have beeii ex-

ceedingly dull by comparison, the value for 1891 amounting to only

$750,000. Demand for stone was so poor that quite a large number of

quarries shut down altogether for both years. I:»fearly all the producers,

however, report the early part of 1892 as very encouraging in outlook.

Connecticut.—Sandstone quarrying in this State is so old and well es-

tablished a business and the product is so well and favorably known that

such a thing as financial disaster, such as has visited many producers

in other regions of the country, is here almost out of the question. The,
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product of 1891 did not, however, reach the figure attained in the

census year, being $750,000 for 1891 or more than $100,000 short of the

value for 1889.

Labor troubles and distrust in the money market are referred to by

producers as causes for the decline in production. Practically all the

sandstone of the State comes from Portland, Middletown, and Crom-

well on the Connecticut river, in Middlesex county.

Illinois,—The sandstone output has never amounted to very much in

this state 5 the value of the product in 1891 was $10,000, which is less

than the corresponding figures for either 1889 or 1890.

Indiana.—There has been quite a marked increase in this State during

the past two years, the product for 1891 being valued at $90,000.

The product of special iniferest in this State is that which comes from

Orange county, inasmuch as it is well adapted to abrasive purposes and

the demand for it is rapidly increasing. About one-half of the value of

the output represents the value of whetstones.

Iowa.—The output was valued at $50,000 for the year 1891 j this is

$30,000 below the figure for 1889.

Kansas.—Production fell off very remarkably in 1891, amounting in

value to only $80,000 or about $70,000 behind the figures of 1889. The
product is used mainly for street work.

Kentucky.—In 1889 the output amounted in value to $117,000, but

fell oft' to $80,000 in 1891.

Maryland.—Yery little sandstone is produced in this state; the out-

put lor 1891 being valued at $10,000.

Massachusetts.—The product in 1891 was valued at $400,000, or about

$250,000 behind the figures for the census year; business was univers-

ally reported as dull throughout the year.

Michigan.—The product in 1891 was valued at $275,000; this figure

represents a gain of $30,000 as compared with 1889. The entire prod-

uct is the result of quite extensive operations on the part of a few

producing concerns. Much larger developments may be looked for in

the course of a few years.

Minnesota.—The product of 1889 was valued at $131,979; that of

1891 at $290,000. This notable increase was due to the extensive oper-

ations of a single firm, and even greater results may be expected in a

few years. The product was about equally divided between curbing

and building.

Missouri.—Although the prospects for a satisfactory output in J 892

are good, the operations of 1891 failed to come up to those of 1889.

The product of 1891 was valued at $100,000.

Montana.—While the value of the output in 1891 reached only the

moderate figure $35,000, there are reasons for expecting quite an in-

crease in a few years.

Nevada.—A small amount of stone was produced in the neighborhood

of Carson City during* 1891.
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New Jersey.—The value of the output in 1891 was $400,000 ; this

means a falling off of nearly $200,000 since 1889. The product is de-

voted mainly to building purposes.

New YorTc.—The sandstone considered here does not incly^de blue-

stone, as was the case at the tenth census. The value of the sandstone,

exclusive of bluestone in 1889, was $702,419, but in the past year 1891

this figure fell to $500,000; the decrease is due simply to the general

depression in the quarry business.

North Carolina.—The sandstone output has never amounted to much,

although the outlook is better at present than ever before; the product

of 1891 was valued at $15,000, a gain of $3,000 over 1889.

Ohio.—A gain of $153,000 in the value of the sandstone output in

1891, as comjDared with 1889, marks the progress which has been made
in the last two years; the value of the output in 1891 was $3,200,000.

A large advance in the product of the Cleveland Stone Company ac-

counts for the State's increase. Quite a number of the smaller con-

cerns failed to find the year a prosperous one, and many of them either

suspended operations or sold out. The Cleveland Stone Company has

added considerably to its property during the year and will probably

show a much larger advance in 1882.

Pennsylvania.—Strikes in various localities, notably Pittsburg, in-

terfered with the stone industry, and the product of 1891 was reduced

from a value of $1,609,159 in 1889 to $750,000 in 1891. The demand
for stone was slight all through the year.

South Dalcota.—The product was valued at $25,000 for 1891. The
prospects of an increased output in 1892 were good early in the year.

Texas.—The sandstone business in this state has never yet amounted
to a great deal. The product in 1891 was valued at $6,000.

Utah.—A decrease in the amount of building done in Salt Lake City

caused a falling off in the amount of sandstone produced. The product

for 1891 was valued at $36,000.

Virginia.—Quite a gain in production has been made in this State

since 1889. For the latter year the product was valued at $11,500,

while for 1891 it amounted to $40,000. This gain was due to the opera-

tions of a few new firms who have commenced business since 1889.

Washington.—The sandstone product was valued at $75,000. The
prospects for 1892 are very good. A fine grade of stone is quarried in

Whatcom county.

West Virginia.—The value of the output in 1889 was greater by
$60,000 than that of 1891; the value for the latter year was $90,000.

Wisconsin.—Owing to very largely increased operations on the part

of a few new firms, the output has grown from a value of $183,958 in

1889 to $417,000 in 1891. Prospects for 1892 are very good.

Wyoming.—The output was valued at $25,000 in 1891. This means
a gain of about $9,000 over 1887.
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IIMESTOXE.

The limestone industry sliowed very decidedly the effects of general

depression in 1891. The prices for liiue were almost invariably lower,

and the demand as compared with previous years was very light.

A reduction in the amount of buildiug done in many of the large

cities affected the limestone industry, both as to the stone used for

building as well as the lime produced from it. There seems to have

been overproduction of lime in 1889 and in 1890, but more in the for-

mer year than in the latter.

Depression in the iron industry caused a very marked falling off in

the consumption of stone for blast-furnace flux. This was particularly

noticeable in Ohio and Pennsylvania.

The total value of the limestone product in 1889, the census year,

was $19,095,179, while in 1891 it was $15,792,000, thus showing a faU-

ing off of over $3,000,000.

New undertakings wera not numerous, while on the other hand a large

number of small producers went out of business temporarily. A large

amount of limestone is quarried in the United States by individuals,

who work their quarries only in a small way, and perhaps for no other

reason than that the stone is at hand on their in'operty, and they there-

fore utilize time not required for farming or such other work as may
regularly employ most of their time. This state of affairs exists in a

number of the Western states, and particularly in Ohio and Pennsyl-

vania.

One of the most notable changes that has occurred in the limestone

industry within a few years is the formation of the Western Stone

Company, with headquarters at Chicago, and operating quarries at

Joliet, Lockport, and Lemont. This is referred to more in detail in

connection with the consideration of Illinois limestone, page 465.

The following table shows the distribution of the lipiestone output

among the various x)roductive States

:

Limestone production in

Alabama $300,000

Arkansas 20,000

California 400,000

Colorado 90, 000

Connecticut 100, 000

Illinois 2, 030, 000

Indiana 2, 100, 000

Iowa 400,000

Kansas 300, 000

Kentucky 250, 000

Maine 1, 200, 000

Maryland 150,000

Massachusetts 100, 000

Michif^an 75,000

Minnesota 600, 000

Missouri 1,400,000

Nebraska 175,000

the United States in 1S91.

New Jersey $100, 000

New Mexico 2, 000

New York 1,200,000

Ohio 1,250,000

Pennsylvania 2, 100, 000

Rhode Island . .

.

South Carolina.

Tennessee

Texas

Vermont
Virginia

Washington

West Virginia..

Wisconsin

25, COO

50, 000

70, 000

175, 000

175, 000

170, 000

25, 000

85, 000

G75, 000

Total 15,792,000

V
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The following is a series of more detailed statements in regard to the

individual states

:

Alabama.—The total value of the product in 1891 was $300,000. Of
this, 1150,000 is the value of lime made. The remainder of the pro-

duct was devoted to blast-furnace flux, building, and road making. The
value of the product in 1889 was $324,814.

ArTcansas.—Most of the limestone is burned into lime. The total

value of the output, including the value of lime, was $20,000.

Galifornia.—Almost all the limestone product of the State is burned
into lime. Owing to a reduction in the amount of building done, the

product did not come up to that of 1889. The total value of the out-

put was $400,000. Prospects for 1892 are reported as better than for

the past two years.

Colorado.—Most of the i)roduct is used for burning into lime. Busi-

ness was exceedingly dull, much less building being done than usual.

The total value of the product was $90,000.

Connecticut.—Nearly all of the product was burned into lime. The
total value of the output was $100,000. Both demand and prices in-

ferior as compared with 1889.

Illinois.—Although the limestone industry was far more prosperous

in this State than in many others, business was not, on the whole, so

good as it bids fair to be in 1892. The total value of the output in

1891 was $2,030,000. Something more than half of the product, esti-

mated by value, goes for general building purposes, Illinois devoting

more limestone to building x^urposes than any other State in the Union.

The Western Stone Company, with headquarters at Chicago and a

capital of $2,250,000, has recentlybeen formed. This company embraces
the following firms, previously existing as separate and distinct con-

cerns : Singer and Talcott Stone Company, Excelsior Stone Company,
Chicago and Leniont Stone Comj)any, Joliet Stone Company, Corneau
Stone Company, Bodenschatz and Earnshaw Stone Company, Lockx)ort

Stone Company, and Crescent Stone Company. The quarries operated

by this combination are located at Lemont, Locki)ort, and Joliet. The
officers are B. J. Moore, president ; E. A. Hamill, treasurer ; H. L. Draper,

secretary 5
M. B. Madden, vice-president j G. W. Campbell, manager of

the Joliet department, and D. C. ]S"orton, superintendent of the Lemont
and Lockport quarries. The product sold consists of building stock in

the form of rough, sawed, and machine-dressed stone.

Indiana.—The total value of the limestone output in 1891 was $2,100-

000. Of this amount something more than half was devoted to build-

ing purposes. Production was about the same in activity as in 1890,

although the difference, if any, was in favor of 1890. General finan-

cial depression resulted in less demands for the stone than usual. The
prospects for 1892 are very good.

The oolitic stone of this State has been very completely described in

the report for 1889-'90, and nothing further need be said here.

6442 MiN 30
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Iowa.—The product for 1891 was valued at $400,000. Somewhat
more than one-half was used for building purposes, while the remainder

was burned into lime. There are but few large concerns producing

limestone in this State, but a large number of small producers, many
of whom suspended operations in 1891, and some of them for 1890 also.

Kansas.—The output for 1891 was valued at $300,000. There are no

large producing concerns in the State, and the large number of small

producers report business as exceedingly 'dull, although improved in

the early part of 1892.

Kentucky.^-—Th^ total value of the product was $250,000. Business

was greatly inferior in amount to that of 1890.

Maine.—The limestone of this State is almost entirely burned into

lime. Business in 1891 was far less remunerative than usual. Overpro-

duction brought about a lowering in price. The total value of the out-

put was $1,200,000.

The consideration of the limestone industry in this State has been

completely given in former reports.

Maryland.—Il^q total value of the output, which was mainly con-

verted into lime, was $150,000. As is evident from the figures given,

comparatively little quarrying is done in this State.

Massachusetts.—Most of the limestone quarried in this State comes

from Berkshire county, and is almost entirely burned into lime. The

total value was $100,000.

Michigan.—The total value of the output was $75,000. Most of the

product was used for building.

Minnesota.—The value of the limestone product was $600,000. This

figure represents very little, if any, increase over 1890. About two

thirds of the output was used for building purposes.

Missouri.—The limestone industry in this State is a large and im-

portant one, but business was very much less in amount in 1891 than

in 1890, while the product of the census year 1889 amounted in value

to $1,859,960, in 1891 it fell to $1,400,000. The universal report was

decrease in demand and prices. The product is distributed between

general building, lime burning, and street and road works.

JVe&rasfc«.—Production for the year was light, the amount falling

below that of the census year. The value of the product for 1891 was

$175,000.

New Jersey.—Th^ value of the product in 1891 was $100,000. Most

of this represents the value of lime, into which the stone was, for the

greater part converted. As in most other States, a falling off in the

amount is reported. Reports for 1892 were much better.

New Mexico.—The limestone product amounted to only a few thou-

sand dollars, and was converted almost entirely into lime.

Neio YorTc.—The value of the limestone output in 1891 was $1,200,000

;

one-half of this represents the value of lime, while the remainder was

divided between building and road works.
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The lime burners universally complain of lower prices than in 1890,

and a r^educed demand for the lime. The same depression as is notice-

able in other states prevailed in New York during the year.

Ohio.—In the census year 1880 the limestone ijroduct of Ohio was
valued at $1,514,934. The corresponding figure for 1891 is $1,250,000.

Somewhat more than one-third of tliis amount represents the value of

lime produced, while for building a little less than one-third of the

total was used. The remainder was devoted to road making, bridge,

dam, and railroad construction, and blast-furnace flux. In the lime

business lower prices, in general, prevailed, although there are a few

exceptions to this. The shutting down of a number of blast furnaces

for a part of the year decreased very noticeably the consumption of

stone for flux. The amount of stone used for road makiDg was less

than usual for the year.

Quite a large number of small producers who had suspended oi)era-

tions for either or both of the years 1890 and 1891 resumed business

again in 1892, and the prospects for the latter year are very good.

Pennsylvania.—The limestone industry of this State is on the whole

a very important one, although not for building purposes. The census

of 1889 showed a total value for the limestone and lime output of

$2,655,477; this was distributed among the various uses as follow^s:

For building, $238,431; the value of the lime output was $1,195,955;

quite a large proportion of this was devoted to fertilizing purposes ; the

output for blast-furnace flux was valued at $949,083 ; this figure was,

however, somewhat below the true total, as quite a number of furnaces

quarry their own flux and keep no careful account of the amount.

The total value of the limestone output for 1891 was $2,100,000.

There was quite a noticeable falling ofl' in the consumption of stone fur

blast-furnace flux and also for &tone for manufacture into lime.

Rhode Island.—The limestone output of this State amounted (o

$25,000. The industry in this state amounts to but little.

South Carolina.—The value of the output for 1891 was $50,000. This

figure represents a decided increase for theState as compared with the

census year, when the product was valued at only $14,520. Most of the

stone was burned into lime.

South Dakota.—Yery little indeed was produced in 1891.

Tennessee.—The limestone industry was very dull during 1891. The
total output including lime was valued at $70,000. Most of it was
burned into lime.

Texas.—The output for 1891 was valued at $175,000. Most of the

product was used for building.

Vermont.—The total value of the limestone output was $175,000. Most
of this figure represents the value of lime produced.

Virginia.—The total value of the output was $170,000. While this

figure is higher than the corresponding one for 1889, it represents no
increase over 1890. More than lialf the total value is that of lime pro-

duced, while the remainder was used largely for blast-furnace flux.



468 MINERAL RESOURCES.

Washington.—Practically tlie entire oiitiDut was burned into lime,

wliich was valued at $25,000.

West Virginia.—The output was valued at |85,000. Most of the

stone wHfS burned into lime.

Wisconsin.—The census year 1889 resulted in an output of limestone

and lime valued at $813,963. In 1891 the value had fallen to $675,000.

The stone is used principally for burning into lime and, to a less ex-

tent, for building.

MARBLE.

Production.—The value of the marble output of the United States in

1891 is $3,610,000. This figure represents the value of the output as

sold by the producers at the place of production. Most of the product

was sold in finished condition ready for the consumer. The remainder,

comparatively small in amount, was sold in the rough, the work of

finishing being done by marble dealers and stonecutters who make a

business of finishing but not of quarrying marble.

The following table shows the distribution of the output among the

various productive states

:

Marhle product in 1891 hy Stales.

Tennessee $400,000

Vermont 2, 200, 000

Scattering 100, 000

California $100,000

Georgia 275,000

Maryland 100,000

Pennsylvania 45, 000

New York 390,000 Total 3,610,000

Included in the designation "scattering " in the above table are the

outputs of quarries in various states which have hardly gotten beyond

the experimental stages and whose existence can hardly be regarded

yet as likely to be permanent.

In the marble-quarrying industry there seems to have been in the

last two years an unusually marked tendency toward the absorption of

smaller concerns by the more powerful and prominent ones.

Cases illustrative of this tendency have occurred in Vermont, Ten-

nessee, and Georgia.

Powerful resources seem to be absolutely essential to unqualified

success in the difficult and frequently highly uncertain industry of

marble quarrying. Although the output of marble in 1891 is greater

than in either of the two preceding years, the number of producing

concerns is less on account of the failure or absorption of a number of

the minor operators.

The following statements relative to the industry in individual states

will serve to show the changes and progress made in each during the

I)ast year.

Alabama.—Mention has been made in the Census Eeport of 1889 of

marble near Florence. Actual developments, however, have not yet

been made, although investigations may be continued in 1892.
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ArTcansas.—The developiueiit of marble property near Yellville is

progressing slowly, altliougli tlie quarry is not yet yielding a market-

able stone. The eliief liindrance is lack of transportation facilities.

California.—TLe output in tliis State amounts to $100,000, as com-

pared with $87,030 in 1889. The operations of the Inyo Marble Com-
pany have increased and the outlook is more favorable than heretofore.

Amador county marble is increasing in popularity and the output of

1892 will probably largely exceed that of former years. Most of the

marble output of the State comes from quarries in San Bernardino

county and the industry appears to be established on a permanent

footing.

Colorado.—The production of marble in this State is still prospect-

ive. Considerable agitation of the subject of marble resources has

been going on in the past few years, but it has not yet resulted in any

actual developments, although the stone seems to be of desirable qual-

ity and abundant. Transportation facilities are greatly needed before

much can be done.

Georgia.—Operations in this ^tate have notably increased in the last

two years, the output having advanced from $196,250 in 1889 to

$275,000 in 1891. This increase is largely due to progress that has been

made at the quarries at Tate. The American Marble Company, oper-

ating a green marble quarry near Marietta, has discontinued operations

and their plant is now the property of the Kennesaw Marble Company,
which will be devoted to the work of finishing. The Georgia product

is used for all the purposes for which marble is adapted. More of it is

used for cemetery work than for any other one purpose; but large

quantities are also used for ornamental work and interior decoration.

Idaho.—Marble is now produced in limited quantity at Shoslione. It

is used for cemetery work and building.

Maryland.—The quarries at Cockeysville produce most of the mar-

ble of this state. The value of the product in 1891 was $100,000. The
Serpentine Company, of Wilmington, Delaware, operating quarries of

green serpentine in Harford county, Maryland, did nothing in 1891,

owing to litigation.

The Lake Chrome and Mineral Company is still engaged in the pre-

liminary work of opening their quarries, and made only small sales

of rough stone during the year.

Pennsylvania.—The marble of this State comes from quarries near

Conshohocken and King of Prussia, in Montgomery county. The value

of the output in 1891 is $45,000. The product is used chiefly for build-

ing purposes in Philadelphia and other cities and towns in the State.

New YorTc.—The product comes from St. Lawrence, Westchester,

Columbia, and Warren counties. The total output in 1891 was valued

at $390,000. The product of the Glens Falls, Warren county, quarries

is a black marble quite unique in color and general properties. The
demand for it is always good. It is quite largely used for ornamental
purposes and interior decoration.
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Messrs. Norcross Bros, have recently reopened what is known as the

old Stewart quarry at Tuckahoe, Westchester county.

Tennessee.—The marble industry of Tennessee has not increased dur-

ing the past two years. This period has been quite disastrous to a num-

ber of the smaller x)roducing concerns, which have either failed or sus-

pended operations. The largest operators show increasing production

and fair business. The use of marble for furniture has very greatly de-

clined, but the consumption of stock for interior decoration is gradually

increasing from year to year. The stone is too valuable as an ornamen-

tal article to be used for rough building, so that its use is now limited

practically to cemetery work and interior decorations—^particularly the

latter. The Tennessee Producers Marble Company includes a number
of firms who, up to a few years ago, did business under their individ-

ual names. This consolidation has doubtless benefited the industry by
sustaining prices and facilitating the transaction of business by bring-

ing a large variety of stock under one control. Messrs. W. H. Evans
& Son, of Knoxville, are opening up three new quarries in Blount

county in addition to the ones now operated by them. The great ob-

stacle to satisfactory development in the Tennessee quarries is the lack

of railroad facilities, which necessitates a long and expensive haul by
wagon to the shipping points.

Vermont.—ThQ marble output for 1891 was valued at 12,200,000.

The industry is progressing steadily, particularly among the leading

producers, although nearly all report good business and increasing

demand. Most of the output is used for cemetery purposes. The Ver-

mont Marble Company has extended its operations by leasing a num-
ber of additional quarries. The True Blue Marble Company of West
Rutland, has increased its outxDut quite markedly within the past two

years, and the product is now almost exclusively sold as monumental
stock, for which the demand is good. The quarry operated by this

company was opened only a few years since, and it has turned out in a

manner gratifying to the operators. The Eutland County Marble Com-
pany has recently commenced operations at West Eutland.

Virginia.—The operations of the Virginia Marble Company at Mounts-

ville, Loudoun county, were suspended during 1891, owing to lack oi

transportation facilities. This firm has sold very little stone up to the

present for the reason given above. Improvement in transportation

will doubtless result in active production.

North Carolina.—Although no marble is as yet pK)duced in this

state, much of a favorable natilre has been said of marble found on

the property of the Nantahala Marble and Talc Comi)any, in Swain
county, western North Carolina. This property comprises 8,000 acres,

and contains large quantities of marble, talc, and slate. Experts have
been employed to examine the various mineral deposits, and favorable

opinions have been expressed by them in regard to the extent and
character of the minerals found. The marble includes a variety of
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colors, of wliich the black and gray have been especially commended,

although blue and green shades are described as choice. The Ameri-

can Marble Company, of Marietta, Georgia, worked up and finished a car-

load of the marble, and as a result expressed a very favorable opinion

of the stone as regards texture, quality, and color. Through the prop-

erty runs a stream known as the ISTantahala river, which represents a

water power of 12,000 horse power. The enterprise gives expectations

of actual productive results within a year or two.

Marble imported and entered for consumption in the United States, 1867 to 1S8S, inclusive.

Fiscal years end-
ing June 30—
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rrocluction.—^The total value of all slate jjioduced in tlie Uuitecl States

in 1891 was $3,825,746. Of this aiiionnt |3,125,4U) represents tlie value

of 893,312 squares of roofing slate, and the remainder, $700,336, is tlie

value of slate used for all other purposes besides roofing.

The following table shows tlie distribution of the product by states:

Production of slate in the United States in 1891.

States.
Eoofing
slate.

Value.

!
other

i

! purposes
I

: than
;

I
roofing

j

(value). :

i Squares.
Arkansas i 120
California ....! 4,000 i

Georgia ''

3,000
'

Maine -.j 50,000 i

Maryland
;

25,166 i

Michigan
j
None . . .

New Jersey i 2,500 1 10,000
New York' ' 17,000] 130,000
Pennsylvania ' 507, 824 ; 1, 741, 836
Utah : None . ..|

Vermont
j

247,043
j 698,350

24, 000
13, 500

250, 000
123, 425

Virginia
I 36, 059

None ...

...do ....

...do ....

...do ....

$2, 000
None . .

.

...do ....

40, 000
401, 069
None ...

257, 267

Total
value.

24, 000
13, 500

250, .000

125, 425

.10, 000
176, 000

, 142, 905

127, 819 ; None
955, 617
127, 819

Total i 893,312! 3,125,410! 700,336! 3,825,746

The years 1890 and 1891 do not show large gains in i^roduction, and
the industry for this interval may be regarded as nothing more than

fairly prosperous, although the latter year shows an advance on 1890

both in amount and prices. The West is becoming to a greater and
greater extent the market for roofing slate, while mill stock is more
uniformly distributed. The increasing use of metal on the roofs of

buildings in the large cities in the East interferes quite largely with the

consumption of slate.

Arlcansas.—The production of slate in Arkansas is in its initial stages,

but there is reason to look for an increase within the next few years.

California.—The amount xiroduced in 1891 is well in advance of that

reported by the census of 1889. The product comes from El Dorado
county. The Chili Bar quarry, one of the newest, has made very satis-

factory advances in the past two years. The demand for slate in this

State appears to be sufficient to stimulate develo])ment.

Georgia.—There is an evident need of capital in the slate region of

Georgia to cause an increasing production. The natural advantages

of Eock Mart would appear to justify largely increased operations.

Some steps have recently been taken looking to the development of

the Rock Mart quarries on a large scale, but nothing has as yet actually

been done. From present appearances, however, it seems not improb-

able that sufficient capital will be invested to bring the slate more prom-

inently into public notice. The methods of quarrying hitherto em-

l)loyed have been very crude and consequently expensive.
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Maine.—Tlic value of the product in 1891 represents some increase

over that of the (jensus. The slate is of superior quality.

Maryland.—The productive region is known as the Peach Bottom, in

Harford county, bordering on York county, Penuvsylvania.

The Henrietta Slate Oouipauy has begun to operate a quarry at

Ijamsville, Frederick county; only 100 sqnares were produced in 1891,

but a larger product will be the result of operations in 1892.

JSfeic YorTc.—The most interesting feature of the slate i)roduced in

Kew York is the red slate taken from quarries in Washington county.

This is the only locality in the country yielding red slate, and it brings

a higher price than any other on account of its unique color and dur-

able quality. Much of it commands a price of $10 per square at the

quarries. Eight thousand squares were produced, valued at $72,000,"

or an average of |9 per square.

Pennsylvania.—^A complete account of the general features of the

slate industry in Pennsylvania was given in the report for 1890, and
there is little to be said in the way of new developments. Many
changes in the j)ersonnel of the quarry operators have taken place, but

they are in the majority of cases of no interest to the general public.

Progress is steady and substantial from year to year.

Utah.—^Although no product is reported from the Provo Slate Com-
pany, Provo, Utah, the firm has begun to advertise for sale roofing slate

as well as the various varieties of mill stock, thus indicating their

readiness for active business in 1892. The slate is described as unfad-

ing purple and green, and unchangeable in color under the action of

sulphuric acid.

yermowt—Progress in slate quarrying has been steady but compara-

tively slow during the past two years. The uses to which milled slate

is put are increasing and the outlook in that direction is favorable.

The total value of the product for 1891 reaches the highest point yet

attained, namely, 1955,617, but the increase since the census year is not

surprisingly great.

Virginia.—From $113,079 in 1889 the value of the output has in-

creased to $127,819 in 1891.

Operations have also begun at Snowden, although nothing but pre-

liminary work has thus far been accomj)lished. Actual production

will probably be realized at this point in 1892.

Worth Carolina.—Large quantities of slate have been found at Nan-
tahala, and it seems probable that development will follow shortly.

For particulars in regard to the property in question see the report on
marble in this volume.
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By Robert T. Hill.

PBODUCTIOIV.

During 1891 tlie use of clays for pottery sliowed an increase beyond

either 1889 or 1890, both in quantity and quality of the product and in

the state of the trade. Eegarding the importance in kinds of pottery

it may be said that, besides the growth of art pottery in this country,

much greater attention is being paid to fine decoration on utility pot-

'tery, such as tableware, etc. The demands in the direction of sanitary

j)ottery showed even more than the normal increase of this rapidly de-

veloping industry. The quantity of the product is perhaps best indi-

cated by the increased consumption of the raw materials, as shown

below.
Amount and value of ijotters' materials from 1887 to 1891.
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Clay imported and entered for consumption in the United States, 1867 to 1883, inclusive.

Fiscal years
ending Jnne

30—

1867
1808
18G9
1870
1871
1872
1873
1874,

1875
1876
1877.

1878
1879.
188U.

1881.

1882.

1883.

Fuller's eartlx.

Quantity.

Long tons.
280. 25
211. 00
324. 10
239. 40
290. 20
274. 00
251. 18
277. 20
300. 06
246. 73
400. 00
335. 07
361. 21
578. 00
267. 55
908. 27

1, 241. 27

Value.

$3, 113
2, 522
3,587
2,619
3,383
3, 3.58

2,978
3,440
3,694
3,097
4,460
4,095
4,269
6,925
3,207

11, 444
14, 809

Kaolin.

Quantity.

Long tons.

Value.

Unwronght pipeclay
and fireclay.

Quantity.

1, 378. 30
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5. Agricultural. — Drain tile; soil tile; irrigating tile; soil temper-

ing; barn flooring.

4. Hydraulic structures.—Water conduits; reservoir lining; sewer

pipe.

5. Sanitary engineering. — Granite ware; urinals and water-closet

bowls; earthenware; sewer pipe; absorbent brick; drain tiles; venti-

lating flues.

6. Industrial arts.—CMna clay, cbemists' crucibles, and other ap-

paratus; wall and writing paper filling; refractory clay, lime, cement,

and pottery kilns; puddling lieartlis; reverbatory and other smelting

furnaces; assaying furnaces; gas retorts; stove and furnace linings;

saggars; plugs; models, etc.

7. Ornamental and (esthetic uses.—Tiling, ornamental pottery; terra

cotta decoration ; artists' molding clay; base for retaining pigments.

8. Imitative uses.—Food adulterants
;
paint adulterant.

THE COMMERCIAL CLASSIFICATION OF CLAYS.

The word clay has a diverse and elastic meaning. To the ijopular

mind it is the familiar, gritless, plastic earth which is readily molded

when wet. To the manufacturer it is the material he molds and bakes

which may be the natural plastic material above mentioned, or a mix-

ture of many ingredients either natural or artificial, according to the

refinement of the ultimate product; this product varies in simplicity

of processes from the ordinary brick clays, which are natural mixtures

of the essential sand and clay, with iron and other accessories, to

the washed, ground, screened, and compressed artificial mixture of

kaolin, feldspar, flint, and plastic clay from which the potter shapes

china and porcelain into works of art.

Clay material in nature is not always plastic, and many of the most

valuable products are made from consolidated rock, as the Cornwall

stone or rock kaolin, which is a crumbling granite; many common brick

clays are more like impure sand than clay, itlr^t'^some of these, from

earliest times, have been molded with straw to give them sufficient

tenacity for the handling necessary before burning. Much of the abo-

riginal pottery of America is composed of various earths, with just

enough clay to hold the particles together.

The chief function of clay in the fictile arts is its partial fusion upon

firing, and upon this and the skill of the artisan who fires the kiln

depends the product, which is wonderfully varied by the mixtures of

fluxes and tempering material.'

Plasticity is desirable for the handling of the unfired material.

Nearly all unconsolidated or powdered rock material may be made to

adhere by water and other ingredients than clay, so that it can be

shaped for burning, but plastic clay is the cheapest natural material

used for this purpose in all day-burning. The material for the coarse

products occurs naturally and is mixed with the nouplastic kaolins by
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the porcelaiu-makcr to give the "clay" the necessary tenacity for haud-

liiig and sliaping.

Tlie table on page 480 gives a general classification of the natural

clays, but it should be remembered that it is the scientific handling,

mixing, and firing of these that produce the more refined results in

every kind of i)roduct.

In discussing clays it must be remembered that while chemical anal-

ysis is an important guide to the study of clays the physical character-

istics are often of greatest importance in determining their value j many
clays almost identical in chemical analysis {a) result in the most diverse

products upon firing.

With these preliminary remarks the classification of the clay-making

materials of commerce can be better explained.

Pure clay, which seldom occurs in nature, is a cheinical comx:)ound of

silica and aluminum oxide {i. e., silicate of aluminum), and is primarily

the product of the dealkalization of feldspar by decomposition.

China clays.—The china clays (rock kaolin, sedimentary kaolin, Indi-

ana kaolin, etc.) are in general distinguished by their nonplasticity, and
all of them do not come under the popular use of the word "clay," al-

though they often show a composition identical with that of the plastic

clays. They are seldom used as they occur in nature, but after refining

are used pure for paper filling and adulterants. They are essential in-

gredients, but are largely mixed with feldspar and silica (ground flint

or quartz), in the manufacture of china clay and porcelain and granite

or queensware clay. The occurrence of this material is fully treated

in the geological portion of this paper. In general the china clays

should be free from iron and alkaline imimrities, especially lime.

Flastic, ball, or jpottery clays.—Plastic clay is used as the essential

material in the manufacture of earthenware, pottery, terra cotta, drain

tile, brick, and stoneware. It is also used as an accessory ingre-

dient in the manufacture of fire clay, porcelain, china, and granite ware.

In its greatest purity it is indistinguishable in analysis from kaolin,

but it generally contains accessory ingredients of iron and alkalies.

Its functions in the clay industry are twofold: (1) It fuses in the

kiln into the desired hard product, or "pottery;" (2) it is used in the

china-making and other industries under the name of "ball" clay to

give plasticity and tenacity to the green clays, that they may be
handled before firing. While the pure clay may i^resent the same
chemical analysis as kaolin, it can in no manner be substituted for the

latter in the chinaware industries, owing to the fact that its physical

properties cause it to burn into a difi'erent product. The cause of plas-

ticity of clay is a scientific question which has not been clearly deter-

a For the chemical analyses of the principal clays of commerce, the reader is

referred to the valuable little brochure by Mr. Alfred Crossley, entitled "Tables of

Analyses of Clays, etc.," published by T. A. Kandall & Co., Indianapolis, Indiana,

1888.
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mined, but, inasmucli as it is a quality of only the sedimentary clays,

it is supposed to have been produced by the repeated grinding and

washing of nature, wherein the particles have been rendered exceed-

ingly fine and more susceptible to the retention of water.

The plastic clays stand next to the brick clays in relative i)opular

value and are secondary to them only in extent of distribution. Like

the brick clays (which msbf be considered as impure jilastic clays), they

occur in their greatest purity in fresh-water deposits, and in the great-

est quantity in those formations laid down at marine base level, becom-

ing rapidly more impure as they encroach upon the sea water.

They have a wide distribution in nature and are of various colors, red,

blue, green, yellow, and white, before burning and often the reverse

upon firing. In the older (Paleozoic) formations the plastic clays have

been altered into shales, slates, and schists, which have lost their origi-

nal plasticity, but some of them are again rendered plastic upon grind-

ing. "Fat clay "is a term denoting the presence of toomuchlimein plas-
tic clays. The opposite term, "lean clay," is used to denote excessive

plasticity.

Brick clays.—This division includes clays for building brick, also used

for agricultural drain tile, cruder stone ware, and other coarser arti-

cles. The best building brick is firm, porous grained, of uniform tex-

ture, and either a rich red color or no color, i. e. white. Glazed brick

are made for certain uses, and the matter of color is secondary for good

stock or interior brick.

The essential materials of brick clay are sand and clay and, if color

is desired, iron. The accessory materials in most brick clays are iron,

lime, magnesia, soda, potash, combined with water. The best brick

clays are composed of silica three-fifths and alumina one-fifth, the re-

maining fifth being the accessory ingredients above mentioned. The
ideal brick clay consists of a mixture of fine sand and pure plastic

clay. Good brick has been produced when the sand constituted as high

as 85 per cent, of the whole. If there is too little sand in the clay the

bricks are liable to crack in firing and to be too slightly porous. An
excess of sand, on the other hand, renders the product friable and inca-

pable of endurance. In the preparation of clays for the finer qualities

of brick, sand is generally added artificially in due proportions.

Iron is more or less present in all brick clays and is the basis of color,

which may be modified by different degrees of firing. The remaining

ingredients of brick clays may be classed as impurities and the quality

of the jjroduct deteriorates with their increasing T)resence in the com-

position. Of these lime is the most common and when in large quan-

tities the most objectionable; over 3 per cent, renders the product very

undesirable, although the London malms, or stock brick, often contain

46 per cent, of lime. Clays taken from the seashore or ancient sea

deposits do not make good brick. Before they receive heat sufficient
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to buru tliem into hard bricks they warp and twist in the kiln and melt

into unshapely clinkers, although a small proportion of fair brick may
sometimes result in the lower interior of the kiln. In addition, the

bricks will effloresce, or " saltpeter," when exposed to dampness. The
clays best adapted to brickmaking and those most universally used are

fresh-water deposits, such as the alluvium of rivers, fresh-water lake

sediments, and glacial deposits, and, as will be seen in the foliowiug
pages, these have a wide distribution over the land and belong to the

latest of the geological periods.

Refractory or Jire clays.—Ko branch of the fictile industries is so diffi-

cult to satisfactorily define as the manufacture of clay mixtures for re-

fractory material ; and it may be stated that fire clay does not occur in

nature in a condition to be converted into refractory material, but the

substance which is fired by the maker is an artificial mixture or prepa-

ration of various earths. Some refractory material, like the famous

dinas brick of Europe, is manufactured from a quartzose rock, which is

finely ground and given tenacity by a bond of lime. Other fire clays

are manufactured from the so-called " kaolin " of New Jersey, which is

mostly sand 5 on the other hand, much refractory clay is made by the

calcination of plastic clays, so that their plasticity is destroyed, or from

old crockery, pottery debris, etc. In localities such as the central Car-

boniferous area of the United States, and along the front of the Eocky
mountain region, there are clays called natural fire clays which are best

suited for this preparation. The essential quality desired in refractory

products is power to withstand highest temperatures without melting or

combining with the alkaline slags of the metals which are reduced in

furnaces constructed with it. Hence the presence of alkaline material

in any quantity more than to form the merest trace of binding on fusion

is undesirable.

Next to infusibiUty porosity is most desired, and for this purpose the

particles must be of proper coarseness, neither too fine nor too large.

Sand, plastic clay, old crockery, and fire material are the principal

materials used in making fire clay, although talc, serpentine, and other

nonalkaline silicates are sometimes used. For fine crucibles, old cru-

cibles are ground and form the chief supply. When plastic clays are

used they are generally submitted to long weathering, and then cal-

cined into the material known as chamatte, after which they are re-

ground, mixed, and burned. Owing to these conditions, it is hardly

proper to classify any natural clay as a fire clay by occurrence. Kaolin

is also used in place of calcined plastic clay in some localities.
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Orif/in and distribution of the clay deposits of the United States.

Kinds.
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The clay material resulting from the decay of feldsparmay be broadly

classified under the two general heads of residual and sedimentary.

The residual material is that which is found in the original place of

occurrence of the decomposing feldspar, and may possess many phys-

ical asiDCcts, sometimes occurring as a firm or crumbling rock, resem-

bling decomxDOsed granite, or again as a fine white nonplastic clay or

kaolin. It is usually accompanied by quartz, a material not essentially

injurious, and which can be removed, when desirable, by washing. The
former residual clay materials are sometimes called rock kaolins, a

name which is generally approi^riate to the whole class.

The sedimentary clays are those which have been removed from their

place of origin and redeposited in water. They embrace all degrees of

mixture and purity, and may be either kaolinitic or plastic.

Kaolin or JcaoUnite.—The use of this term has a wide and vague mean-

ing in Mineralogy, but to the practical potter it has a very definite ap-

plication to a j)articular material, which he has no difficulty in distin-

guishing, even though it is difficult to define technically. In the older

editions of Dana's Mineralogy its meaning is expanded to include all

varieties of clays derived from feldspar, but in the potter's trade it is

usually confined to the white clays, which are nonplastic when Avashed,

and which, upon microscopic examination, would show that the particles

retain traces of the rhombic or hexagonal crystallization of the original

feldspar.

The processes in nature by which the original feldspar rocks decom-

j)Ose into clays can nowhere be better observed than in the eastern por-

tion of the United States, along the region of granitic and other feld-

spathic rocks outcropping along the eastern margin of the Appalachian

system from Kew England to Georgia, and the following description of

these processes by Mr. I. 0. Eussell, in Bulletin No. 56, of the United

States Geological Survey, Washington, 1889, will give a sufficient idea

of the geological origin of clay material in general:
^^ Decay of tlie crystalline roclis of the Piedmont region.—In traveling

south from the southern margin of the moraines left by the Pleistocene

ice sheet of northeastern America, along the belt of crystalline rocks

bordering the Appalachian mountains on the east, the surface exposures

exhibit greater and greater evidences of decay as one proceeds. The
observations on the decay of rocks i3resented in this paper refer princi-

pally to changes that are obvious to the eye, and not to the alterations

frequently detected when thin sections of apparently sound rocks are

examined with a microscope. In Pennsylvania and Maryland the mica
schists and allied rocks are frequently disintegrated to a depth of many
feet, so that they may be removed with a pick and shovel. The strata,

however, are for the most part simjdy broken down, so far as is appar-

ent to the eye, although chemical alteration, especially of the feldspars,

has unquestionably occurred. With the exception of a few feet at the

surface, however, it is principally disintegration, not decomposition, that

6442 MiN 31
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has taken place. In a handful of fragments the eye immediately deter-

mines tiie character of the rock from which they were derived; if chem-

ical change was far advanced this would not be the case. It is diffi-

cult to ascertain the depth of this alteration, but in general it may be

taken at from fifteen to thirty feet; localities are not uncommon, how-

ever, where well-marked disintegration has reached a depth of fully 50

feet below the surface. Typical examples of residual clay—the ex-

treme result of subaerial decay—are not common in this portion of the

Appalachian belt, but may occasionally be seen in railroad cuts and

similar excavations.

"As one travels south from the Potomac a great increase is seen in the

extent and in the depth of the chemical changes that have affected the

outcrops. Throughout nearly the entire area underlaid by crystalline

rocks in Yirginia and the Oarolinas east of the Blue Eidge the soil is

red clay, which is a residual deposit produced by the subaerial altera-

tion of the rocks on which it rests. Over large areas this alteration

reaches more than a hundred feet below the surface, but owing to lack

of exposures its full extent is seldom seen.

"About Greenville, South Carolina, the character of the residual de-

posits resulting from the subaerial decay of highly micaceous gneiss

may be observed. The deep red color of the plowed fields, merging at

times into broad areas of yellow, to be seen in early spring, together

with the exposures of decayed rock in railway cuts and along carriage

roads, shows that this region has not escaped the decay and leveling

effects of atmosi^heric erosion. The exposures of residual debris are

not remarkable, however, as compared with typical localities in North

Carolina and Virginia, for example, and seldom exceed 40 or 50 feet in

depth. The rock in the stream beds is quite compact, although pre-

senting indications of considerable chemical change. This portion of

South Carolina, in (,'ommon with other areas in the southern Appala-

chians, forms an ax)parent exception to the rule that the residual de-

posits of the Atlantic States increase toward the south. This excep-

tion is explained by the conditions of erosion which obtained in some

portions of the southern states.

"In regard to the widespread decay of the crystalline rocks of South

Carolina we have the testimony of M. Tuomey, whose conclusions in

this connection of some forty years' standing can not be questioned,

as is shown by the following quotation:

"^ There is scarcely anything more striking in the face of the country

in this (western) part of the state than the great extent and depth, to

which disintegration of the rocks has proceeded. Were it not for the

occasional blocks of granite that lie scattered here and there, a person

whose observations were confined to the surface would scarcely sup-

j)ose himself traveling over the upturned edges of a series of rocks.'(«)

a From a report ou the Geology of South Carolina, Columbia, S. C, 1848.



CLAY MATERIALS OF THE UNITED STATES. 483

" When average samples of residual deposits left by the decomposi-

tion of crystalline rocks are agitated in water more or less angular frag-

ments of quartz and feldspar, with scales of mica and fragments of

other minerals, are usually obtained. This material differs with varia-

tions in the character of the parent rocks and with variations in its de-

gree of decomposition. On examining these residual sands with the

microscope, especially in cases where the decomposition is well ad-

vanced, it has been found that each grain is coated with a thin shell

having a brownish or red color. Prolonged washing fails to remove
this superficial coating, a fact which is well illustrated by the color of

the sands deposited by the streams of Virginia and the Carolinas in

the regions underlaid by crystalline rocks. Hot hydrochloric acid dis-

solves the coloring matter, however, and leaves the grains of quartz,

feldspar, etc., with their normal tints. It has been determined from
chemical analyses of a number of samples of partially decomposed
crystalline rocks that the incrustation which gives the grains their char-

arcteristic color is rich in both ferric oxide and alumina, and may per-

haps be best described as a ferruginous clay. It is therefore evident

that the predominant red color of residual deposits is due to a coating-

consisting largely of ferric oxide deposited during the disintegration and
decomposition of the parent rocks, around the individual grains into

which the rock becomes divided in weathering.

" The decay of the rocks in the southern Atlantic states has been ob-

served by many travelers and has been the subject ofanumber ofessays.

Among the many contributions to the subject, one of the most definite

and instructive is by Prof. T. Sterry Hunt, who, in writing onthelithol-

ogy of the southern Appalachian region, says

:

" < The rocks are covered often to a depth of a hundred feet or more
by the undisturbed i^roducts of their own decomposition, the protoxide

bases having been removed by solution from the feldspars, the horn-

blende, and the whole rock, with the exception of the quartzose layers,

reduced to a clayey mass, still, however, showing inclined planes of

stratification.'

'^ Similar testimony is furnished by Prof. W. M. Fontaine, who states

that ' the depth to which decay has penetrated here (in the granites

and gneisses near Eichmond, Virginia) is far less than in the southern

and southwestern parts of the state. In the latter we find strata

not specially prone to decay often decomposed and changed to a loose

earth for fifty and even one hundred feet,'

" Descriptions of the surface decay of the rocks ofthe southern Appa-
lachian region by other observers might be quoted, but enough has
been presented for the purposes of this paper."

Only a small part of this decay produces rock kaolin of sufficient pu-

rity for industrial uses, for there are few localities of the original rock
material where the feldspar is free from iron-beariug minerals which
destroy their kaolinitic value, and only a fraction of this is preserved in
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nature from removal by erosion. In soil-covered depressions in gran-

itic regions, void of deep-cut outlet drainage, residual clays are likely to

be found, and in these search is made in Wales and other countries.

In the Appalachian region rock kaolins are preserved from erosion

by the thin overlapping sheets of later sediments; hence along the

parting between the interior margin of the sedimentary sheets of the

coastal plain and the feldspathic rocks valuable deposits often occur.

RESIDUAL OE ROCK KAOLIN.

AU the so-called kaolins are not residual rock kaolins. AH rock

kaolins are not suitable for porcelain ware, though some of them are

used for coarse products^ such as fire brick. The term kaolin should

be confined to clays of sufficient purity for the manufacture of the body
of porcelain, and rock kaolin or residual kaolin be used for those kaolins

which remain in the place of origin. The original kaolin of China is an

entirely different rock from the kaolin materials of Western countries

;

hence the terms employed in this jjaper, although historically improper,

are sanctioned by usage and are the accepted nomenclature of clay

workers. The Chinese kaolin, as shown by von Eichtofen (Am. Jour.

Sci., On the Porcelain Eocks of China) is a metamorphosed sedimen-

tary rock occurring between layers of stratified slate, which after min-

ing is repeatedly pulverized and sorted and the finest particles retained

for use.

The kaolins of Europe upon which our commercial nomenclature is

founded are residual or rock kaolins, derived from feldspathic igneous

rock.

The famous Sevres porcelain clay of France, found near Limoges, is

a residual mass, the result of the decomposition of a vein of feldspar

(pegmatite) in a mass of gneiss, and is separated by washing out its

impurities of quartz.

The porcelain clay of England is obtained by grinding and washing

a weathered granite of orthoclase feldspar and quartz which occurs in

Cornwall. The rock is also used under the name of Cornish stone, and

is largely imported into this country.

The Dresden porcelains are made from decomposing granite and por-

phyry, which are separated into clay and impurities by artificial sedi-

mentation. Other European porcelains are obtained from grai)hic

granite and altered andesite.

In all these instances it is important to remember that the clay does

not occur as a pure material, but as the disintegrated residual igneous

rock, which must be artificially pulverized, washed, and settled in

pools—processes imitative of those of nature by which sedimentary

clays are deposited, and processes which constitute an industry distinct

from pottery-making. Neither are clays pure white in color; they are

sometimes quite dark, but must be free from foreign metallic substance.
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It is important to state these facts, because, owing to the popular im-

pression in this country that i^orcelain clays occur pure in nature,

many valuable localities have been overlooked.

The occurrence of rock kaolin is necessarily confined to regions where

feldspathic rocks abound and the disintegrating rainfall is abmulant.

The principal areas in the United States presenting these conditions

are

—

1. The eastern margin of the Appalachian mountains, comx30sed of

feldspathic granites, etc., extending from eastern Alabama to Maine,

through Georgia, South Carolina, Korth Carolina, Virginia, Maryland,

Delaware, Pennsylvania, and Ii^ew England.

2. The granitic area exteudiDg into the northern margin o± our coun-

try from Canada, including northern Kew York and parts of Michigan,

Wisconsin, and Minnesota.

3. Local granitic areas in Missouri, Arkansas, Indian Territory, and
Texas.

4. Granitic and volcanic areas of the western Cordilleran region.

Residual haolins of sedimentary rocks,—Sedimentary rocks sometimes

produce kaolin by decay. Feldspar is ground, transported as a sedi-

ment, and redeposited without being dealkalinized until after redepo-

sition and a fair kaolin is produced. This is especially possible when
the feldspar is mixed with porous sand, which favors ijercolation of

water. Deposits of this kind are rare, however, unless most of the

sedimentary kaolins are so produced. '^ Feldsi3ar and mica occur in

the plastic clays of ISTew Jersey, irregularly distributed through the

beds. The feldspar is seen in some of the coarser clays, in some of the

fire sands, and in the so-called 'feldspar beds,' but in smaU quantities.

It appears much altered or kaolinized. This condition is very marked
in the kaolin beds at Trenton, which is the decomposed gneissic rock."

[Clay Deposits of Neio Jersey, p. 276.) The nearly kaolin clays of Eich-

mond are also apparently of this origin.

Another peculiar origin of clay as a residual deposit is that produced
by the decay of limestones. One would hardly suppose the firm lime-

stones of the Paleozoic formations, many of which contain only little

over a trace of aluminum in their analyses, would, upon dissolving under
atmospheric influences, leave behind them such vast deposits of clay.

Yet this has been proved, and the immense accumulations of red clay

in the Appalachian limestone regions are attributed to this origin, and
in general where limstones are being dissolved by the infiltration of water
clays may be observed as an accompaniment.

In Indiana, as has been shown by Cox and others, the residuum of

the limestone is a pure white clay, which is alleged to be kaolin, and to

which the name indianaite has been given. The following descriptions

of this material are taken from the reports of the Indiana state geolog-

ical survey for 1885-'86:
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Kaolin exists in Indiana, covering with its beds a large area and
presenting various grades of fineness and color from a jrare-white im-

palpable powder to a red or brown- red, gray, whitish, greenish, and
bluish clay, unctuous to the touch, and perfectly plastic and ductile

when softened and mixed with water.

The kaolins of Indiana are found occupying the space which at other

points is filled by a stratum of limes tone in the Coal Measures. In

Lawrence countj'- the bed is next below tlie Conglomerate and occupies

the place of a limestone, which, not far away, is still seen in position.

The white kaolin of Lawrence county is probably identical with the

clay of Grolcouda, Illinois, as its horizon is the same, and its similarity

to that of New Jersey is very close, though the latter is found in the

Cretaceous rocks. The ball clay of Missouri is much more siliceous,

and, further, its silica, as well as that of the Kew Jersey clays, is in a

larger ratio free and " grainy."-

In Harrison county pockets of white kaolin were found in the "glass-

sand" deposits. There is also in Harrison county an immense deposit

of tinted kaolin admirably adapted to the purposes of the potter and

terra-cotta worker. Owen county, too, has practically inexhaustible

beds. But the kaolin of Lawrence county alone is sufficient to build

up and maintain for many years a manufacturing center as great as

any of the pottery and porcelain establishments of England, France,

or Germany.

It is somewhat doubtful, however, if the claims that this material is

a true kaolinite are not somewhat extravagant, and that after all it

should not be classified as a plastic, or ball clay. The clay manufac-

turers of New Jersey, who are searching the country for good kaolins,

do not recognize it as the source of future supply for the china and
porcelain clay. It is beyond doubt of great value for all the uses to

which plastic clays can be put, however.

It is difficult to present an accurate catalogue of the known localities

of rock kaolin in the United States, or to differentiate workable from

the worthless localities, owing to the fact that the subject has received

little attention from previous writers.

SEDIMENTARY OK BEDDED CLATS.

The residual clays are attacked by the rainfall and transported by
the running streams which deposit them as sheets or strata whenever

the current is checked. Since the first apijearance of land and rainfall

this i^rocess of disintegration aiid transportation has been going on,

and, as a result, the earth's crust is coated in various places with

numerous deposits of sediments of which at least one-third is clay in

various degrees of purity or mixture. These clay deposits may be of

vast extent or of limited local occurrence.

Occasionally a bed of these clays may be found composed almost en-

th'ely of rock kaolin free from injurious impurities, which has not
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acquired the plasticity of other bedded clays ; such occurrences are rare.

In general, however, tlie sedimentary clays are hi^'hly plastic from the

constant regrinding- they have undergone and rnore or less mixed with
ingredients injurious to the x>roduction of the finest grade of ware.

They form the cMef basis of "the world's clay industry, being the chief

material except for the cliina ware and refractory industries, and they

are a requisite accessory in these.

Eacli running stream grinds and waslies the material preliminary to

its deposition in the natural settling tanks, found wherever the current

is checked by meeting a quiet body of water, a lake, lagoon, or even
the great ocean. When the muddy streams of nature are checked by
these settling reservoirs and can no longer carry their load of sediment,

they are said to have reached base level, and it is at these ancient base

levels of older ocean, lake, or river that the great clay deposits of the

world are found, often since elevated by mountain movements into the

highest land. As the clay washer puts in his tank nodules of flint to

grind the clay, so in the streams there are bowlders and pebbles of

harder material which grind the clay upon its journey to base level.

These are usually deposited, owing to their heavier weight, at the first

checking of the current, while the clays are laid down above them or

beyond, at the final checking of the waters. The alkaline substances,

especially lime, are carried still further in solution and finally precipi-

tated by chemical and animal agencies as the deeper water limestones.

Thus it is that throughout the geologic strata of the world there exists

a three-fold succession in any sedimentary formation of sand, clay, and
hmestone, or alternations thereof.

These deposits are often elevated into land and again subjected to

the processes of disintegration and redeposition or hardened into shales

and slates. So often is this repeated that the original source of the
clay deposit can no longer be traced, except through many repeated
depositions and mixtures, during which they have gained increased

plasticity and often injurious mixtures of iron, lime, and other ingTe-

dients. So comprehensive and varied are the clay-making processes

of nature that every degree of variation in product is the result
j
yet

we can trace in the various sedimentary sheets of our country some
generalizations that will be of great value to the practical clay worker.
With these facts in mind the clays of our country will be discussed
according to their natural classification.

Inline-tenths of the total surface of the United States is composed of
sedimentary formations, which were deposited at marine, lacustral, or

fluvatile base level. These vary greatly in thickness. In some local-

ities, as along the Atlantic coastal plain, only a few feet cover the un-
derlying igneous floor. Again, as at Galveston, there may be 10,000 or

20,000 feet in thickness of these sediments, an artesian well at the last-

named place having penetrated 3,000 feet of the sediments without
reaching deposits of older age than the Tertiary. Of the total thick-
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ness of these deposits there is hardly a layer which cau not be used by
man in the industrial arts, either as building- stone and sand in the nat-

ural state, or by fusion converted into cements, brick, lime, or pottery.

In fact, if the value of our mineral resources were measured by their

utility, it would be found that the humbler products of these sediments

constitute the chief value of our nation.

We must omit farther reference to the products of the lime and sand
strata, which constitute two-thirds of the sedimentary formations, and
in this article confine our remarks to the clay layers, or mixtures of

clay and sand which are used in the clay industries.

The clay strata will now be described in sequence of their deposi-

tion.

It may be well argued that clay deposits are variable in character,

and that only the practical clay worker is capable of determining their

value; hence any attempt at a geological classification will be of little

value. Upon the contrary, however, while the first of the foregoing

propositions is true, much can be learned by properly defining the gen-

eral distribution, occurrence, and geologic range of the formations,

whereby, if no other good is accomplished, a waste of capital and
energy may be prevented in searching for materials in negative regions.

It is also true that rocks of similar geological age often present great

variation in character in different areas of their outcrop, but notwith-

standing these exceptions, there are certain almost world-wide resem-

blances, the product of simultaneous world-wide agencies, which have

given to portions of the geological column a remarkable individuality

wherever found. Thus it is that the oldest known rocks are generally

Archean granites and schists, overlapped by the earlier sedimentaries

or Paleozoic group, which are, in general, hardened and altered ma-

terial, the lime usually occurring as massive limestones, the clays as

shales and slates, and the sands as quartzites. Likewise, in the earlier

half of middle geologic time the striking red and vermilion clays and
sandstone have a world-wide occurrence, while in the latter half the

Cretaceous sands and clays are usually unaltered, except when folded

into mountainous strata, and the lime occurs in a more or less chalky

condition. Likewise in the Tertiary deposits there is still less consoli-

dation of materials, while in' the more recent deposits of Quartemary
time we have deposits greatly resembling those being made at present.

In no country are such great exceptions found to these generaliza-

tions as in America. The fundamental facts hold true in most cases,

and to the seeker after clay materials they will be of great assistance.

Good plastic clays have been deposited in formations of all geologic

ages since sedimentation began, but, in general, it may be said that

those of the older group, the Paleozoic, have been so altered into slates

and shales as to have lost their original plastic condition. Exceptions
are found to this rule, for in the later beds of the Paleozoic (the Car-

boniferous formation) are found some of the most useful sedimentary
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clays of our country. The deposits of the later half of the Mesozoic

group and of the Tertiary are the most productive of valuable clay beds,

because they have been little altered, and retain their original plastic-

ity. Likewise the most recent group of deposits, the Quaternary and
recent, may be said to be the most propitious for the production of

brick clays, which, as has been explained in the definition of brick clays,

should be fresh-water or land deposits. The constant erosion of time

has removed all superficial deposits of earlier geological age, hence it

is but natural and logical that the brick clays should be almost limited

to those of the later ages in which they have been preserved. The dis-

tribution of sedimentary clay material throughout the geological ages

and formations is approximately shown in the table on page 480.

Inasmuch as the original source of all the clays is in the feldspar of

the igneous rocks, it is evident that the greatest clay deposits must
occur in regions where those rocks are disintegrating, or on their bor-

der where their detritus has been redeposited by later sedimentation.

It is likewise evident that the disintegrating and depositing processes

have been longer in operation in the regions adjacent to the exposures

of the older igneous rocks, and hence the finer clay deposits occur there,

rather than in the regions of the newer igneous rocks, such as the

eruptive areas of the West. Likewise clay deposits should theoretically

be of greater abundance in the regions of greater humidity. A glance

at the distribution of the older igneous rocks of our country and the

areas of relative rainfall will show that the best conditions attain in

the eastern United States, along the eastern and southern front of the

Appalachian mountain system, and the least propitious in the arid

regions. The outcrop of the nucleal granitic masses from which the

sedimentaries have been derived has already been given in the discus-

sion of the residual clays and rock kaolin. The clay-bearing forma-

tions are in general coastward of these, or at least in the direction of

the off-flowing drainage.

Coastward of the Appalachian line is the great coal region of the

Atlantic and Gulf States, in which most of the plastic clays of middle
and later geologic time are deposited, extending in a belt from the isl-

ands of the Massachusetts coast, southward through New Jersey and
other States into Mexico.

West of the Appalachian divide and south of the northern granitic

region is the central drainage basin of the Ohio, Upper Mississippi,

Missouri, and Tennessee, in which the plastic clay deposits of the Coal
Measures of Carboniferous time are developed.

Throughout the western or Cordilleran region there is an absence of
the Carboniferous clays, but the plastic formations of middle geologic

time occur, either folded up into the Rocky mountains or developed
beneath the great plains along their eastern front, while between the
main chains of the great Sierras there are extensive lake deposits of

recent age.
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The shale and slate industries are mostly confined witMn the Appa-

lachian or central areas.

Stretching nearly across the northern end of the United States is the

great sheet of glacial debris, which gives to the country north of the

Ohio, Missouri, and Potomac an individuality entirely different from the

rest.

SEDIMENTAKY CLAYS OP THE GEOLOGICAL FOKMATIONS IN SEQUENCE.

CLAYS OF THE OLDER, OR PALEOZOIC, FORMATIONS.

The older sedimentary formations contain extensive beds of clay

material, but with the exception of those of its latest formations, the

Carboniferous and Permian groups, they generally occur in the condi-

tion of shales or slates. These are widely distributed throughout

New York, the central States, western IsTew England, Pennsylvania,

and other States along the western part of the Appalachian range.

The slates are used for roofing and other purposes without firing, and

do not properly come under the head of clay materials for burning. The

shales from the Cambrian formation in Pennsylvania and in Washing-

ton county, New York, are ground for the purpose of making plastic

clays and paints. At Springfield, Illinois, the shales from the Carbon-

iferous formations are ground and burned into a paving brick of excel-

lent durability.

The Carboniferous clays are extensively mined for material used in

the manufacture of fire clay. Plastic clays for drain tile, and pottery

are also worked from the Carboniferous formation in Missouri, Illinois,

and adjacent States.

West of the one hundredth meridian the Carboniferous formation is

composed of more consolidated deposits than in the east, and is of no

value in the clay industry.

The description of the Carboniferous clays found elsewhere under the

head of Missouri may be applied to large areas of the same formation

in Iowa, Illinois, Indiana, West Virginia, and western Pennsylvania,

Kentucky, middle and western Tennessee, and northern Alabama and
Georgia, where the same formations exist and where the products are

ai)plied to the same uses as those of Saint Louis. Western Arkansas and
eastern Indian Territory are likewise largely composed of similar mate-

rial, while in central Texas, in the counties of Parker, Palo Pinto, East-

land, Young, Stephens, Coleman, Brown, Comanche, San Saba, and
Burnet, the formation is also present, though as yet little appreciated

for the uses of commerce.

In all of these States the clays can be utilized, and, except in the three

southwestern ones mentioned, it may be truthfully said that nearly one-

half of the refractory and brownware products of the country are from

this formation, and that in importance it is equalled only by that of the

Cretaceous deposits of the Atlantic coast and the Rocky Mountain
region.
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THE PERMIAN CLAYS.

In eastern Kansas soutli through the Indian Territory into Texas

along a line through Albany, Baird, and Ballinger, the Carboniferous

formation continues upward iuto the Permian, which, together with the

Trias, westward to the Sierras, constitutes a vast and little appreciated

formation known as the Red beds. This formation from its bottom to

top contains many beds of clay, which are of value for brick and terra

cotta. These clays are of two characters. (1) Along the eastern mar-

gin and at the lower portion of the formation they consist of brown and
pink or blue clays resembling those of the Carboniferous. (2) In the

upper portion the clays are of striking chocolate and vermilion colors

and mixed with very fine sand. Those of the first-mentioned category

should be very valuable for refractory, tile, and pipe clays, but the lat-

ter would only be suitable for brick, owing to the excess of iron and
silica. It may be mentioned here, however, that no finer mineral paint

can be procured than that furnished by these Red bed clays, which can

be procured by washing the clay from the sand.

CLAYS OF THE MESOZOIC AND CENOZOIC FORMATIONS.

As the older or Paleozoic formations of the country are generally dis-

tinguished by their hardness or induration, so the later half of the

geologic column is principally composed of unconsolidated or earthy

formations, the original sediments having been little indurated by the

chemical and orographic movements. There are exceptions to this

generalization, but, as a rule, it holds true. Owing to this lack of con-

solidation these clays and sands are easily mined, and we must look to

them for the larger and more widely distributed clay deposits. In fact,

with the exception of the Carboniferous-Permian clays before men-
tioned, all of the commercial clays of the United States are found in

the Meso-Cenozoic deposit formations. As with the Paleozoic forma-

tions, however, the older beds of the Mesozoic are least propitious, and
the basal Triassic formation of the Mesozoic is of little use in the clay

industry except for the manufacture of paint. These are principally

composed of red clays and sandstones both in the Atlantic and Cordil-

leran regions of the country.

Too little is known of its scant occurrence in the Cordilleran area to

make it worthy of discussion at present from an economic standpoint.

It is in the Cretaceous period, however, that we find the greatest

series of clay deposits, extending from that time to the present, and
often overlapping each other in close proximity, as in N'ew Jersey.

These will now be briefly reviewed in sequence, beginning with the

lowest.
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THE LOWER CRETACEOUS OR POTOMAC CLAYS.

These include, provisionally, the Potomac clays of Maryland and

Virginia; the Gay Head clays of Massachusetts; the plastic clays of

'New Jersey; the Tuscaloosa clays of Alabama and Mississippi; the

Trinity clays of Arkansas and Texas.

The Potomac formation is the oldest unindurated formation of the

Atlantic coastal plain and outcrops along its interior margin, near the

fall line of the rivers, from Gay Head, the western point of Martha's

Vineyard, through New Jersey via the cities of Trenton and Princeton,

through Delaware, Maryland, and the District of Columbia. In east

Virginia via Eichmond, Alexandria, Fredericksburg. Its beds in the

Oarolinas and Georgia are either lacking or concealed by the newer for-

mations. In Alabama it outcrops as the Tuscaloosa formation and occu-

pies a narrow belt around the southern foot of the Appalachian moun-

tains and extends into Mississippi.(a) For a long distance across the

Mississippi valley the beds are again concealed by overlap, but appear

again near Antoine, Pike county, Arkansas, whence they extend west-

ward into Indian Territory west of Marietta: thence they strike south-

ward through Texas to the Brazos, and finallydisappear at the Colorado.

The accompanying sands of the formation constitute the greater por-

tion of the layers west of the Mississippi.

Throughout its extent the Potomac formation is distinguished by
similarity of structure and composition. It consists of beds of fine

white sand (pack sand) and white and mottled clays. The lattier are

distinguished by a peculiar tint of magenta red, which differs from the

iron red, the yellow red, and brick-dust reds of the underlying forma-

tions. The proportion of clays to sand diminishes Texasward, but

exists throughout its extent.

Although utilized extensively only in the ]N'orth Atlantic States, they

are the most valuable of the North American plastic clays, and are used

in the clay industries of New Jersey, Maryland, and the District of

Columbia. These clays are very compact, glossy, requiring vigorous

blows of the pick to break them up when unweathered. In the Texas
region the upper beds of the Lower Cretaceous formation contain many
beds of marly calcareous and magnesian clays which would be service-

able in certain industries, especially in cement making. One of these,

the Arietina clay, is valuable for coarser earthenware products if

properly manipulated.

THE UPPER CRETACEOUS CLAYS OF THE UNITED STATES.

1. Basement division : The Amboy clays of the New Jersey region

;

the Eutaw clays of the Alabama-Mississippi region; the Dakota and
Benton clays of the Arkansas, Texas, and, Eocky Mountain region.

a Bulletin United States Geological Survey No. 43. On the Tertiary and Cretaceous

Strata of the Tuscaloosa, Tombigbee, and Alabama rivers.
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2. The marly clays of the Middle division.

3. The clays of the Upper division: The Eipley clays of Alabama,
Arkansas, and Texas; the clays of the Montana group of the Kocky
mountains and Great Plains region ; the clays of the TJiiper Cretaceous

of the Pacific division.

From the above headings it will be evident that the Upper Creta-

ceous formations of this country contain a great number of useful clay

deposits. These are of two general characters: (1) The true clays

sufliciently pure for firing, such as those of the upper and lower divi-

sions, and (2) impure clays, mixed with lime or sand, or both, which
are of value for agricultural uses and the manufacture of Portland ce-

ment, and need not be further mentioned in this paper, except to say

that they do not occur in the Atlantic div ision, but attain their maxi-

mum development in Texas and adjacent states.

The clays of the 'basement division.—The most valuable clays of the

Upper Cretaceous formation are found in the basement beds, and are

of the greatest value for refractory and earthenware uses.

In Kew Jersey this formation is said by some geologists to rest di-

rectly upon the Lower Cretaceous clays, and its beginning is placed at

the so-called kaolin and feldspar beds. The formations are so inti-

mately associated that other geologists do not agree upon their sepa-

ration, and include them all in the Upper Cretaceous beds. The details

of the beds and their products are well set forth in the admirable re-

port before mentioned, which the State of New Jersey has prepared
•upon its clay deposits. The beds produce both refractory and stone-

ware clays and are the basis of a large and profitable industry in that

state.

South of New Jersey to Alabama there is no recorded evidence of

the occurrence or utilization of the clays of this age. In Alabama and
Mississippi they have been described by the State Geologists, Smith
and Hilgard, but little is said concerning their economic value, which,

from their silence, it is inferred can not be great. Neither do we pos-

sess any data concerning them in Arkansas, the writer of this paper,

who made a survey of the Cretaceous deposits of that State, having
failed to find them there.

In Texas and southern Indian Territory there are many clay beds in

the Dakota formation free from excess of lime and iron, which may be
of value for earthern ware and drain tile, but that State possesses no
report upon their value. Concerning the Benton clays, which insepa-

rably succeed the Dakota in Texas, more will be said after the discus-

sion of the Eocky Mountain region, with which beds are continuous.

Along the plains at the eastern base of the Eocky Mountain region,

the Dakota formation aftbrds clay which equals, if it does not excel, any
found in this country. This is a firm black clay, almost a slate, and is

extensively mined a.nd manufactured near Golden and Denver, its prod-

ucts having supplanted the refractory utensils and brick used in smelt-



494 MINERAL RESOURCES.

ing formerly imported into this country, and used in the refining and
smelting processes of the mining regions. This clay no doubt has wide

extent along the Eocky mountain front and should be found as far south

as Texas. In fact, in the region of the latter State between the White
Eock escarpment and the Lower Cross timbers, which extend south-

ward from the vicinity of Denison to Waco, there is much clay which

in the former beds I have described in other rejiorts as the Eagle Ford
shales, which have a strong resemblance to the Colorado clays.

Clays of the Upper or Montana division of the Upper Cretaceous.—In

the Atlantic division the uppermost beds of the Upper Cretaceous are

mostly composed of greensand marls and sands, and hence are of little

or no use in the clay industries. In the states of Georgia, Alabama,

Mississippi, Arkansas, and Texas north of the Colorado, the upper beds

of the Upper Cretaceous (the Glauconitic division of the writer) are in-

tercalated with beds of clay very much resembling those of the Eocene

beds to be described later, and also with marly or calcareous claj^s.

The purer beds of these upper clays are suitable for earthenware and
cruder plastic clay products. In Mississippi and Alabama they are

known as the Eipley clays. In the region of the Lower Eio Grande
and thence northward along the Great Plains region and the Eocky
mountain region extending as far west as into Washington, the upj)er-

most Upper Cretaceous beds become more argillaceous and are said

to pass by transition into the Eocene age, the combined formation being

called the Laramie. These, with the immediate lower beds (the Mon-
tana group of White), contain many beds of useful clays, alternating

with sauds and lignites, and should prove of value. They are further

discussed in the description by States.

The lignitic clays of the Eocene beds at the base of the Tertiary are

of little commercial value in the iJforth Atlantic States, but increase in

relative importance southward, especially in Alabama, Mississippi,

Tennessee, Arkansas, and Texas, where they consist of alternations of

sand and white or blue white clays and have a total thickness of

1,000 feet or more. These clay strata vary in thickness from one inch

to several feet, and are remarkably pure and tenaceous. Doubtless

they are the source of much of the clay found in the overlying La-

fayette formation. They are used for making pots and jugs in north-

ern Tennessee, near La Grange and Grand Junction and at various

points in Mississippi, Arkansas, and eastern Texas. They are valua-

ble for all earthenware, drain tile, and similar purposes, but are not

suitable for higher grades. Their quantity and distribution should

encourage more general use.

CLAYS OP THE TERTIARY FORMATIONS.

The deposits of the Tertiary formation belong to several widely dif-

fering classes. (1) The Great Basin deposits of the West, the Great
Plains deposits, the Atlantic and Gulf coast Miocene; the Laramie of
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the West. (2) The Eocene of the Atlantic and Gnlt Coastal plain

Lacustral deposits.

Those of the earlier Tertiary, or Eocene, are closely allied in compo-

sition and origin to the beds of the Upper Cretaceous formation, and,

like them, apparently were deposited at marine base level in the fresh

or brackish estuarine and littoral waters. In fact, geologists consider

the so-called Epcene of the Rocky Mountain region which extends down
the Bio Grande as far as Laredo, Texas, where it meets the great Eo-

Lignitic formation of the Atlantic coastal plain as a direct continuation

of the uppermost Cretaceous beds. In other words, there was a forma-

tion which was deposited during the close of the Cretaceous and the

beginning of the Tertiary. This formation begins as far north on the

Atlantic coast as New Jersey, extending continuous with the Creta-

ceous deposits as far south as Mexico, and thence northwest over the

Eocky Mountain region into Washington. In fact, the beds ought to

be classed by affinity of origin and distribution with the Cretaceous
clay-bearing group.

The later Tertiary deposits.—At the close of the Eocene it is gener-

ally conceded that a great elevation of the continent took place, where-
by the whole of the Eocky Mountain region was elevated and the con-

ditions destroyed whereby the long-continued (Reposition of clay and
other littoral deposits had so long continued over the Great Plains and
Atlantic and Gulf coastal regions, so that in later Tertiary time the
whole physical aspect of the continent was more or less modified, and
a different character of deposition resulted. Along the immediate
Atlantic coastal plain, especially southward from Virginia to Texas,
this deposition continued at marine base level, but it was much modi-
fied in arrangement and character of material. In these beds are found
some of the purest plastic clays and sedimentary kaolins of our coun-
try. They are further described under the states lying within the
regions of its occurrence. In the western half of the United States,

however, entirely different conditions were initiated. The Gulf of
Mexico was withdrawn from over the Great Plains region, and numer-
ous lakes developed in the Great Basin region between the great moun-
tain ranges; sedimentation continued in these and over the Great
Plains region, but, inasmuch as great aridity prevailed, the material
deposited was very calcareous and in many places alkaline and of
entirely different arrangement and composition from that laid down
at the marine base level of the Atlantic coast. It is true, however,
that in some of these beds there are fair deposits of clay which have
been used from time immemorial by the aborigines, but they are in
general inferior for other than brick purposes. The Tertiary deposits
of the Great Plains region are especially unpropitious for workable
beds of clay, although good clays do occasionally occur in the breaks
of the plains where these have been eroded through into the Cretaceous
formations.
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CLAYS OF THE PLEISTOOEKE (QUATERNARY) AND RECENT FORMA-
TIONS.

Recent alluvial deposits. Glacial deposits of the northern United

States. Loess. Lacustral deposits of the western region. Claj' s of the

Columbian and Terrace epochs.

The Quaternary (Pleistocene) and recent formations afford the best

brick-clay material of the United States. This is principally owing

to the fact that they are mostly fresh-water deposits, free from the inju-

rious saline salts of marine formations, and that in general they possess

the requisite impurity, in the nature of sand, an essential to all brick

clays.

They are diverse in origin and material, the same formation revealing

great differences throughout different portions of its extent, and vary-

ing with the general comi)08ition of the land drained by the streams

which deposit them. In general, they may be classified according to the

above divisions.

Recent alluvial deposits.—In many localities local deposits of clays

maybe seen forming in the beds of streams after an overflow, in ponds,

and under other conditions. In the northern States the clays of the gla-

cial deposits are being rewashed by the rainfall and are largely used,

especially in northern New York, for brick clays. All outcrops or ex-

posures of the older formations, of whatever age, are being worked over

by the rain-falls, and in the daily decay and redeposition of the rocks

we may see repeated all the great sedimentary processes of the past.

The Glacial clays.—The great sheet of glacial d6bris extends across

the northern end of the United States, as far south as the Ohio, and
from its material clays are in some localities procured for the making
of brick. In general they are of inferior value to the river deposits,

owing to the fact that the material is exceedingly irregular in size and
composition.

The Loess.—The Loess is an exceedingly fine madterial or rock powder,

which was deposited by the streams flowing south from the great ice

sheets during the glacial epochs. It especially abounds in the valleys

of the Missouri, Ohio, and Mississippi, and, with its accompaniment of

yellow loam, it forms the bluffs of the latter stream as far south as

Yicksburg and Ii^atchez. The Loess and yellow loam constitute an ex-

cellent brick material which is the basis of large brick industries at

Saint Louis, Omaha, Memphis, Vicksburg, and elsewhere. It ranks

next to the Columbia clays in importance as the chief brick-producing

formation of the country.

The alluvial and terrace clays of the stream valleys.—The lower ports

on all of the streams draining into the Gulf and the Atlantic are in

general marked by extensive " second bottom" deposits of older clays

and alluvium, which usually extend up these streams far inland, the

distance increasing as we go southward. Similar to these ancient

stream deposits in the rivers, especially in the lower portion of the
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streams of the south and southwest which are subject to oyertlow, are

recent alluvial deposits being made by every rise of the streams. These,

the older and the recent, are the familiar clays and gravels of all the

river valleys from Maine to Mexico. ISTorth of the San Marcos river, in

Texas, these occur as bright iron colored, or red, mixtures of clay and
sand and gravel. In the streams or the arid region the deposits are

lacking in these red colors and are usually white or dirty gray. The
Loess previously mentioned in the Mississippi Valley is also of this

light color. Throughout their extent the character of these river

deposits varies with the character of the formations drained by the

respective streams. The older terrace or second bottom deposits are

mostly of the Quaternary (Pleistocene) age and have been called the

Columbian formation by McGee.
The Columbian and other alluvial brick clays of the Atlantic and Gulf

coastal plain and the Mississippi drainage area may be classified as fol-

lows :

1. The Haverstraw type. Those of the Hudson and New England
area are brick of good quality and fair color, but lacking the bright red

luster of the bricks of the Philadelphia type. These are mostly made
from clays of the terrace epoch, a late phase of the Columbian forma-

tion, according to McGee, and are derived from a diiferently composed
surface from the river clays south of the Hudson.

2. The Philadelphia type. The river alluvium from the Hudson to

the James, and perhaps beyond, produces the clays of the bright brick

red colors, known as the "Philadelphia" type. This color is due to the

excess of iron in the rocks from the Piedmont area and Appalachian
plateau, from which the material is derived.

3. The Nashville type. The alluvial clays of the streams draining

the hard limestone and red clay formations of the Appalachian area,

such as those of the southern portion or the coastal plain in Alabama,
Mississippi, and the Tennessee, Cumberland, and Ohio, are generally

of a dark dull color, with a tendency to glaze on firing. These consti-

tute most of the clays of the Mississippi Yalley, except those made
from the loess and yellow loam.

4. In the trans-Mississippi States, Arkansas, Texas, and Indian Ter.

fitory,the character of the terrace clays ofthe principal streams is again

modified in composition by the drainage of different formations, con-

taining lime, gypsum, and other ingredients. Each stream in this re-

gion presents a different variety of detritus from the other, and a cor-

responding brick product, varying in color and hardness, but generally

of light colors.

»>. The deposition of any stream at marine base level is a continuous

sheet with finer material, which is carried to the margin of the sea and
there laid down as a littoral formation. Along the north Atlantic

coastal plain the marine continuation of the river deposits of the Co-

lumbian formation has not yet been elevated above sea level, but as we
6442 MiN——32
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go southward, fespecially in Louisiana and Texas, this marine phase of

the Cohmibian is more and more deyeloi)ed, until in those regions imme-
diately bordering the coast there is a formation of supposed Columbian

age, knoAvn as the coast clays, underlying the coast i)rairies. This is

rather different in arrangement and composition from the material of

the river brick clays,which extend inland from it, and they should not

be confused.

In the Gulf states the'Columbian clays are of a somewhat different

composition and very variable. In Georgia, Alabama, and Mississippi,

except th.e Mississippi Valley, they are largely derived from the Appji-

lachian terminus, but contain more lime and do not color so finely.

West of the Mississippi they vary in composition in every stream from

the Missouri to the Eio Grande, affording numerous brick, materials

of many qualities. The debris of'each of the western rivers is derived

from a different source. That of the Missouri is largely charged with

washed clays and a little alkali of the Great Plains and Eocky Moun-
tain region. Where the Arkansas enters the coastal plain at Little

Rock it deposits the sediments derived from each of the conspicuous

formations of the west, viz., the granite of the Eocky mountains, the

red clays, and alkaline salts of the Eed beds (introduced into the Ar-

kansas from the Oimmaron and Canadian), the silt of the Great Plains,

and much Appalachian like debris frona Indian Territory and western

Arkansas.

The Ouachita Eiver deposits arejiiostly derived from the Paleozoic

formations of the Ouachita mountains and produce good brick clays at

Arkadelphia, although lacking in fine color.

Eed Eiver clays consist of a great diversity of formations, including

lime and gypsum, which are not desirable. Fair brick is made atTex-

arkana, Denison, Shrevex)ort, and elsewhere.

The Trinity Eiver clays are better at Dallas, but contain too much
lime and magnesia to producs good colors. The clays of the Brazos are

of diverse origin and consist of many sediments. The large percent-

age of clays from the Carboniferous beds of its medial course add much
to their quality, and good brick void of color are made at Waco and
elsewhere along its course.

The Colorado presents an exceptional condition. The sediments are

largely composed of decomposed feldspar from the the Llano-Burnet

Granite district, ft-oui which a superior quality of cream-colored brick is

manufactured of the Milwaukee type. The clays of the rivers south of

the Colorado are over-supplied with lime and alkalies, but fair brick

for local use is made at Laredo and Eagle Pass, on the Eio Grande.
The diversity of material in the river deposits may be appreciated-

better by considering the varying character of the geological forma-

tions of the regions drained by the rivers in which the clays are found.

The clays of the Quaternary and recent origin in the western or Cordil-

lei-an area do not differ in general from those of the Tertiary lake de-
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posits. The rewash ov sediments derived from these beds and tlie

various formations of the mountains, as found in the few stream val-

leys, are the princij)al material used for brick and adobe. In Montana,

Idaho, Utah, and California, the Quaternary formations are used for

local brick consumjDtiou.

Clays of the Appomattox or Lafayette formation.—The Lafayette

formation is a sheet of coarse gravel sands and clays of latest Tertiary

or early Quaternary age, coinciding in extent with the preceding for-

mations around the Atlantic coastal plain and Mississippi embayment
into Arkansas and Texas. Nortb of the Colorado river, in Texas, it is

characterized by excessive ferrugination, and is distinguished from tlie

Columbian or later clays by the fact that its remnants occupy the di-

vides or uplands separating the stream valleys, while the latter is found

in the valleys of the rivers. The Lafayette formation is known in its

]N"ortli Atlantic extent as the Appomattox formation j in Alabama and
Mississippi as the Orange Sand; in west Tennessee as the Lafayette;

in Arkansas as the Plateau gravel, and in Texas as the Fayette forma-

tion. The clays of this formation are abiTudant, useful, and the most
valuable of any in the Gulf region. According to Hilgard the clays of

this formation are meager pipe clays of great plasticity, requiring little

seasoning before working; in this respect they differ materially from

the fat intractable clays of some underlying formations. They are poor

in lime and magnesia. It is a singular fact that although the inclosing

deposits are intense red, but few of the clays are strongly ferruginous;

grayish yellow, cream white, and purple are the usual colors.

Full particulars of the occurrence of this clay are given in Professor

Hilgard's excellent report. He says these clays are especially valua-

ble for the manufacture of common earthenware and fireproof brick.

In west Tennessee, notably in Henry county, these clays are ext^n-

sivel^y^ manufactured into pottery and drain tile; they are used also in

southwestern Kentucky.

The geological distribution of sedimentary clays by geological age

can be followed by aid of the table on page 480 and a geological map
of the United States such as that made by Hitchcock, published in Vol.

XV. of the Institute of Mining Engineers.

It may be said that the value of clay is in no way determined by its

geological age, but, in general, the more valuable and available play

deposits are found in the formations in the later half of the geological

column; the later mesozoic formations (Cretaceous age) contain the

greatest diversity of plastic and fire clays, and the greatest quantity of

our brick clays are produced from the recent and sub-recent alluvial

deposits.

Occurrence of the sedimentary clays by States.—By the foregoing de-

scription it will be seen that the sedimentary clays occur in every State

of the Union. Inasmuch as accurate geological surveys of tlie clay de-

posits have been made in very few of these, however, only a pi-elimi-
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nary report can be made upon tlie clays of the country as a whole.

Three or four states only have prepared special reports upon their

clay deposits, and only one (New Jersey) has published a complete de-

scriptive report of the clays of the State. Generally the clay deposits

have failed to receive the consideration by the state surveys which they

deserve. Besides in New Jersey, State officials in Minnesota, Indiana,

New York, Wisconsin, Missouri, and Arkansas have published, or pre-

pared for publication, papers upon their clay deposits. From these re-

ports and such reliable data as this office has been able to collect, the

statement of the residual clay deposits of each State has been prepared.

Wherever the geological name of a formation is used its meaning will be

found defined in the previous chai)ter, for inasmuch as these formations

extend from one State into another, it is unnecessary to describe its

geological position in each State.

ACCESSORY MINEEiLS USED IN THE CIAT INDUSTBIES.

Quartz, flint, and feldspar are largely used in clay industries for the

purpose of mixing with plastic clays and kaolin to produce the desired

product. Ordinary sand is largely used in brick making in certain

localities where the clay is too plastic or "lean." Quartz and flint are

principally used in china and queensware, after having been thoroughly

pulverized. Feldspar is also used in these industries for glazing and

mixing with Clay.

The production of quartz and feldspar are given in other portions of

this volume. The latter mineral is getting somewhat scarce, and new
localities are desirable. They should be found in many States. Quartz

occurs in all regions where there are granitic rocks.

FLINTS FROM THE CHALK FORMATIONS.

Siliceous cherts are common in the older limestone formations of the

United States, but it has generally been supposed that the true flints

of the Cretaceous or chalk foruLations, such as are largely imported

from Europe for use in clay grinding and mixtures do not occur in this

country.

Several years ago the writer called attention to the fact that there

were many horizons of true chalks in the Cretaceous formations of the

Texas region, andthatin one of these, the so-called "Caprina limestone,"

there were enormous deposits of segregations of black flint nodules.

This limestone and the accompanying flints occur extensively through-

out central Texas in the counties of Hays, Edwards, Uvalde, Frio,

Crockett, Burnet, Travis, Mason, Lampasas, Bell, Coryell, Brown,

Williamson, Erath, Hamilton, Comanche, Hood, Coleman, Somervell,

and others. The flint beds are usually found surmounting the high

buttes and mesas of the region. The most accessible locality, however,

is in the west portion of the city of -Austin on the banks of the Colorado
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river, and in the numerous limestone quarries west of tlie city, where

hundreds of tons of the flints have been thrown aside as a waste prod-

uct in the quarrying industry.

Cretaceous flints are at present largely imported from Dieppe, France,

and sell for $1.75 to $2.00 per ton in Trenton,New Jersey, where they are

used in the clay grinding industry. The sm all, round nodules,which have

been water-worn, are used for grinding clay, by being placed in revolv-

ing vats of water and kaolin. They are also calcined to whiteness, and

ground to mix with china clay to make fine porcelain clay. Quartz is

largely substituted for flint in this country in china-clay making, but in

the finer products flint is preferable and largely used in Europe.

It is doubtful if the flints of Texas can be profitably shipped to our

present china potteries, but it would be very valuable for potteries

which should be located in Texas.

OCCURRENCE OP CLAY MATERIAL, BY STATES.

Having given the geological origin of the clay deposits and a general

outline of the formations most propitious for their occurrence, a brief

account of the clay resources of the different States as far as they can

be ascertained, will be given. The lists make no pretensions to com-

pleteness, for the clay resources have received very little attention, ex-

cept in a few localities, and as a whole they have not previously been

considered at all.

THE NEW ENGLAND STATES. -

This division includes Maine, Vermont, l^ew Hampshire, Massachu-

setts, Connecticut, Khode Island.

Geologic outline.—The larger portion of the area of the 'New England
States consists of feldspathic granites, gneisses, and schists, largely

covered by glacial debris. The western portions of Connecticut, Mas-

sachusetts, and Vermont contain the shales of the older paleozoic sedi-

mentary formations. Along the southern coast there are deposits of

Cretaceous clays upon the outlying islands. The Triassic formation is

also developed in Connecticut, Massachusetts, and Ehode Island. Al-

luvial deposits occur in the wide valleys of the Connecticut and a few
other streams. The more valuable kaolins and sedimentary clays of

New England are found in the great valley west of the Green moun-
tains, which may be said to be more nearly related to the geological

features of New York.

The sedimentary clays are not so prominent in these States as in

other portions of the country, owing to the fact that the principal

rocks of the region, except along the western and southern border, are

of igneous or metamorphic character. The glacial drift affords fair

building brick in many localities, although it is not used so extensively

as lumber i«. the building industries. The alluvial deposits of the

rivers of both recent and Columbian (late Pleistocene) age are exten-

sively used for brick-making in Connecticut and western Massachu-
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setts. It is generally a sandy, impure clay, which burns well, but does

not stand a very high heat, nor is it very plastic. It is- principally

used for local trade.

Maine.—Irving, in his paper on the kaolins of Wisconsin, reports the

occurrence of an excellent material for rock kaolin in the graphic gran-

ite of Brunswick, consisting of a mixture of very fine quartz and feld-

spar. Whether it is kaolinized or not he does not state, and the value

of the material needs more elucidation. Feldspar for use in the china

clay industry is mined at various places in this State, and there is no

reason why good rock kaolin should not occur. Fair brick clays are

found in the principal stream valleys.

' JSFetc Hampshire.—This state is marked throughout by the occurrence

of granites and other feldspathic rocks, but no kaolins of value have

been reported. According to Messrs. Hitchcock and XJpham, who have
studied the geology of the State, there are extensive kilns for brick-

making in the Merrimack valley, at Hooksett and Bow; also at Plais-

ton and other localities near the coast. Mr. Upham has described the

clays of the modified glacial drift in a valuable paper, and Prof. Hitch-

cock has given a list of towns where brick are made from the same ma-

terial in the State report.

Vermont.—^White burning plastic clays and sedimentary kaolins are

found in Vermont in deposits of Tertiary or later age, in Bennington,

Rutland, Addison, and Windsor counties. It is sold as ball clay for

use in the paper industry, the manufacture of common stoneware, and

brick. The Cambrian shales of western Yermont are also well adapted

for grinding into clay and pigment.

Connecticut.—Irving reports a graphic granite suitable for rock kaolin

at Haddam, Connecticut, similar to that described by him from Maine.

Good brick clays are found in the Connecticut valley and extensively

manufactured.

Massachusetts.—Eock kaolin occurs at Andover, but is not extensively

mined at present. The eastern attenuation of the Cretaceous clay beds

of New Jersey is found on the islands south of the Massachusetts

coast at Gay Head and near IsTarragansett. They are well adapted for

making earthenware and tile products. Good brick clays are found in

all the principal stream valleys, and extensively manufactured for local

consumption. Fine art tile are manufactured at Chelsea from imported

ingredients and New Jersey ball clays.

Rhode Island.—Good brick, clays are found in Ehode Island, and the

plastic clays similar to those of Massachusetts occur at Block Island.

These, with those of Massachusetts islands and Long Island, belong to

the Potomac or Amboy formation, or both (geologists have not agreed

upon this point), and are suitable for making a fair article of pottery

and fire brick. The Rhode Island clays also are adapted for earthen-

ware and colored pottery. In general, however, with the exception of

Yermont, New England possesses no great possibilities in the line of

clay production.
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THE ATIvATSTTIC COASTAT. STATES.

The eastern portions of tlie States of New Jersey, Delaware, Mary-
land, Virginia, South Carolina, Georgia, Mississippi, Alabama, Arkan-

sas, anxl Texas lie within the region of gently sloping unconsolidated

sediments, which were deposited around and against the base of the old

Appalachian laud and contain the greatest diversity and number ot

sedimentary deposits. Florida and Louisiana lie entirely within the

coastal plain. The western or interior portions of all these States,

except Florida and Louisiana, are composed of the older and more con-

solidated beds of the Appalachian region and upper valley of the Mis-

sissippi, with its granitic foundation,

NEW JERSEY.

Residiial JcaoUns.—The so-called kaolins of this state are transported

deposits of feldspar and not kaolins. (See New Jersey Geological Sur-

vey Eeport, page 7.)

Sedimentary clays.—New Jersey has j)ublished a full and exhaustive

treatise upon the, clay deposits of the State, which will serve as a

ready manual for all interested, and a model volume for the other

States ot the Union, if they desire a proper appreciation of their clay

resources. The sedimentary clays are found east of a line extending

from Staten Island to Trenton, and embrace many useful varieties of

plastic and brick clays, which are used in the extensive chinaware,

pottery, earthenware, stoneware, fire brick, and building brick indus-

tries of that State. The plastic and fire clays are found in the Lower
Cretaceous formations. Brick clays occur in aU the principal stream

valleys in the Columbian and Appomattox formations.

No State in the Union has shown such a proper appreciation of its

humbler mineral resources as has New Jersey, and consequently the

pottery and other clay industries excel those of any other State, and
may be said to comprise its chief industrial resources.

PENNSYLVANIA AND DELAWARE.

Residual day.—In both these States, near the common border, re-

markably fine deposits of rock kaolin are found and extensively ndned
at Brandywiue Summit and New Garden, in Delaware county, and at

Hockessen, in Delaware, they are at i)resent the chief source of Ameri-

can china clays. This kaolin is derived fi'om the feldspathic gneisses

of the region, and the beds are extensive. Excellent pictures of the

deposits are given in Yolurae 5 of the Pennsylvania (Second) Geo-
logical Survey. These beds have been the chief source of supply for

American china clays for many years and are worked to their fuU ex-

tent.
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Sedimentary clays.—Owing to density of population tlie clay industries

are extensively developed in Pennsylvania. The shales of the Cambrian

formation are ground at South Mountain and elsewliere for eartlien-

ware clays. The fire clays of the Carboniferous formation abound in

the western portion of the State, while the plastic clay formations of

the Cretaceous extend from I^ew Jersey into the southwest corner of the

State. The river valleys abound in Columbian clays, whicli in the east-

ern portion of the State are well adapted for making the ce]el)rated red

brick of the Philadelphia type. Higher uj) these streams contain brick-

making clays, but are mostly productive of the less finely colored arti-

cle from the residual limestone clays of the limestones and , shales,

through which the streams make their course.

The glacial clays are also developed along the northern half of the

State and contain the erratic clay deposits for which the formation is

noted throughout its extent.

Sedimentary clays occur in Delaware in the same formations as in

Kew Jersey, although not in such great variety. Pottery, tile, and

fire clays are extensively mined in IsTewcastle and Sussex counties,

principally from the beds of the Potomac or Lower Cretaceous forma-

tion. The red burning or " Philadelphia " brick of the Columbian for-

mation are also made in the principal stream valleys. •

MARYLAND AND DISTRICT OF COLUMBIA.

Eock kaolin similar to that of Delaware exists in Maryland and is

derived from the same masses of gneiss.

It is rei)orted near the head of Big Elk creek, Cecil county, in gran-

ite; near Annapolis, Anne Arundel county; near Abingtou, Harford

county, a large body; elsewhere in the region of feldspathic rocks in

Montgomery, Howard, Carroll, Baltimore, Harford, and Cecil coun-

ties, but not in such extensive deposits.

Sedimentary clays.—The Potomac clays continue in the eastern half

of this State, as far west as Washington city, and are the basis of an

important tile and earthenware industry. The Columbian clays also

furnish excellent quality biick. Large and extensive manufactories of

fine pottery occur in Baltimore.

Drain and sewer pipe are also extensively made in western Maryland.

There are good fire clays in the Carboniferous fornjatiou, and also an

abundance of clay-making shale.

Pottery clays and stoneware clays occur on the banks of Bohemia,

Cape John, and Sassafras creeks, Cecil county.

The District of Columbia also contains both the plastic clays of the

Potomac formation, which are manufactured into drain tile in the vicin-

ity of "Washington, and an abundance of excellent brick clay of the

Potomac formation, from which most of the buildings of the city are

constructed.
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VIKGINIA.

Extensive kaolin beds have been reported in various counties in this

State, but they are all sedimentary and are described under the head
i<^ sedimentary clays. Prof. W. M. Fontaine, of the University of Vir-

ginia, writes tha,t he knows of no true residual kaolin deposits in the

State.

The plastic clays of Maryland and the District of Columbia continue

across Virginia and are suitable for the same industries. The Colum-

bian brick clays are also well developed in the principal rivers, especially

the Potomac, the brick yards opposite Washington producing most
excellent qualities of the red or "Philadelphia" brick. The western

portion of the State lies within the Appalachian or hard rock region

where limestone prevails, and the peculiar red residual clays of that,

formation are exceedingly abundant. They are used for the manufac-

ture of earthenware and brick, but the brick are not of the excellent red

color of the Columbian alluvial clays. Professor Fontaine writes that

"the most important pure clays approaching the nature of kaolins are

in patches situated along the western base of the Blue Eidge. These
clays are white and seem to have collected in patches in small lake

basins on the surface of the Lower Cambrian shales. The clays come
from the decay of Lower Cambrian argillaceous sandstone and are of

course transported." A brief account of some of these clays was pub-
lished in Hotchkiss's Virginia, a monthly publication now discon-

tinued.

The Paleozoic shales and slates also occur in western Virginia, and
also clays suitable for fire brick, but no record is available showing
that they are used.

NORTH CAROLINA.

" Snow-white kaolin is found as the result of the decomposition of

orthoclase at most of the mica mines in Mitchell, Yancey, Macon, and
other counties. Good qualities are found 6 or 7 miles from ISTewton,

Catawba county, also in Lincoln, Burke, and many other counties." (a)

The conditions existing in this state are very favorable for the occur-

.rence of rock kaolin ; but little data are procurable. A kaolin is reported
in Dillsboro, Jackson county, " of a perfect white color before and after

firing, having a plasticity equal to or superior to any clay in the United
States." Over 4,000 tons were mine in 1890. The clay is used for the
manufacture of fine porcelain wares.

Sedimentary clays.—South of Virginia the Potomac formation ceases

to be the clay-producing terrane, and is overlapped and concealed in

the Carolinas, Georgia, and Florida by the Tertiary deposits, which
here produce a character of clays different from those along the north-

ern half of the Atlantic coast, but equally valuable for commercial use.

a Extract from the minerals and mineral localities of North Carolina, F. A. Genth
and W. C. Kerr.
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Little is known of tlie geology of tlie IsTortli Carolina clays, however.
Clay alleged to be suitable for the manufacture of fine porcelain ware
is reported from several counties. Fine plastic clay is reported from
Dillsboro.

The sedimentary kaolins of ISTorth Carolina are probably a continn«|l^

tion of the beds of the adjacent States to the south.

The mountainous or western portion of the State and the Piedmont
plain contain many shales and slate of value for grinding, and fire clay.

SOUTH CAROLINA.

In South Carolina the Eocene sedimcDts are deposited directly upon
the older Archaean feldspathic rock, and contain some most useful and
productive beds of kaolin. These are suitable for china and refractory

purposes, but at present are used solely in the wall-paper industry.

They occur at Barnwell, Lexington, Eichland, Abbeville, and Chester,

and are extensively mined in the counties of Barnwell, Aiken, Lex-
ington, Eichland, Abbeville, Chester, Sumter, and York. These clays

are a high grade china kaolin, but at present are ased only in wall-

paper manufacture and for brick. They are probably intimately re-

lated in origin to the Miocene kaolins of Florida.

Clay suitable for brick is found in nearly every neighborhood, and
can be manufactured for $3 j)er thousand.

GEORGIA.

From Georgia Prof. J.W.Spencer writes: "I have seen kaolin in

pockets in decayed gneisses, but there is always much quartz mixed
with them." As has been shown, the latter is no objection if the clay is

in great abundance. The extensive development of gneisses and gran-

ites in this State in contact with sedimentary formations indicate?; fa-

vorable conditions for the existence of undeveloped kaolinized rock.

The structural conditions of Georgia are in every way favorable for

the occurrence of good clay sedimentary deposits, and the present State

Geological Survey will no doubt soon publish the details concerning
them. The kaolins of Florida and South Carolina should extend across

the coastal plain portion of Georgia, as it no doubt does. In the north-

west corner of the State there are the residual red clay deposits of the
Paleozoic limestone, and also large feldspathic areas that should yield

kaolin and material for good sedimentary clays. Fire clays should like-

wise occur in the Coal Measur<^s and sub-Carboniferous deposits in the
extreme northwestern portion of the State. Earthenware clays are

plentiful. A good tough clay found within the city limits of Augusta
is extensively used for the manufacture of bricks, one company having
produced 12,000,000 bricks in 1890.
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FLORIDA.

There are no granitic or original feldspathic rocks in tliis State.

The sandy clay of Tallahassee, Lake City, and Jacksonville is used
in the manufacture of brick. The recent discovery of sedimentary

kaolin in the Miocene formation of the State bids fair to be one of the

most important events in the recent history of the china clay industry

of this country. These dej^osits are in the vicinity of Villa City, Lake
connty, half way between Saint Augustine and Tampa on the Palat-

laliaha river. Prospecting shows the clay to be some 30 feet in thick-

ness, and chemically similar to that of Limoges. They are convenient

to water for washing, and the deposits seem to be extensive. The
firing qualities of the material is now being tested in the potteries of

Trenton.

The area of the deposit is quite extensive, according to Mr. Laurence

C. Johnson, of the United States Geological Survey, who first reported

them. There are also many beds of iron-bearing clay in the same
region, which will be useful for earthenware products.

LOUISIANA.

There are no original granitic or feldspathic rocks in this State. Lit-

tle development of the clay resources of the State has been made. Fair

bricks are abundant along the streams, and the northwest corner of

tlie state is underlain by the plastic, clays of the Eocene formation,

similar to those described under the states of Arkansas and Texas,

which should be productive of good clays for all earthernware prod-

ucts. The Miocene formation, which is productive of good clays upon
either side of the state in Florida and Texas also outcrops in the

southwest corner and are worthy of investigation for clay material.

Brick are extensively manufactured in the city of New Orleans from
the ordinary alluvium of the Mississippi river, and are known to the

trade as county brick. While not of prepossessing appearance for ex-

teriors, they have admirable fire-resisting qualities, and on that account

are preferred for substantial structures. They sell in the city at $7 to

$8 per 1,000. More ornamental red brick are made from the Eocene
clays, some on the Jackson railway some 60 miles north of the city.

An extensive china and porcelain factory was established in 'New

Orleans a few years since, but has lately been abandoned, owing, it is

alleged, to the endeavor of the owners to ignore the established china-

ware dealers and to sell to the consumers direct.

ALABAMA.

Prof. Eugene Smith, State Geologist, writes: "In the region of the

crystalline rocks we have several localities of residual kaolins. The
best,examples I have seen are in the vicinity of the old village of Soca-

patoy, in Coosa county, not far from Kellyton, on the Georgia Central

road. Tuomey also mentions, locality in Eandolph county."
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Sedimentary clays.—This State is usually rich in the sedimentary

clays. The fire and plastic clays of the Carboniferous formation, as

more fully described under the states of Iowa and Missouri, abound in

the northern half of the state and are beginning to be extensively

manufactured. The plastic clays of the Tuscaloosa (Potomac) forma-

tion are also abundant, but have not been developed. The Miocene
belt of Florida also continues across the southern end of the State,

and should contain the same clays found in Florida and Texas. The
Eocene clays are also developed finely. Good brick are made in many
localities, and the more chalky clays are admirably adapted for

making London malm and Portland cement. With the rapidly in-

creasing industrial population it is only a question of a few years

when Alabama will rank among the first of our clay-producing States.

MISSISSIPPI.

The clay possibilities of this State are very similar to those of

Alabama and Tennessee, the Carboniferous, Cretaceous, Eocene, Ap-

pomattox, and Miocene clays occurring in various places, as more fiiUy

mentioned in the discussion of the general distribution of clays. In

addition the Loess and yellow-loam clays of the Glacial epoch are iden-

tical with those which constitute the valuable clay industries of Missouri

and the Upper Mississippi States. Prof. Hilgard's valuable report on

the Geology of Mississippi gives an abundance of detail concerning the

local occurrence of the clay products of the State.

THE APPALACHIATS^ AKD CBNTRAX. MISSISSIPPI VA1.L,EY STATES.

In this group are included States which lie mostly within the ^rea of

the Paleozoic formations of the Appalachian type. They are New York,

Pennsylvania in part, Ohio, West Virginia, Indiana, Kentucky (mostly),

Illinois, Tennessee (east and middle), Missouri, Arkansas (in part), the

Indian Territory, Kansas, and Iowa. New York is mostly composed

of the older shale-bearing Paleozoic formations, and in some respects

does not entirely belong in this classification. The western lialf of all

the States of the Atlantic coastal division, except Louisiana and Flor-

ida, could also be logically placed in this division.

Ofthe States enumerated, onlyNewYork, Missouri, Arkansas, and the

Indian Territory contain feldspathic, or igneous rocks, besides the sedi-

mentaries. The Upper or clay-bearing Carboniferous formation, cele-

brated for its fire and plastic clays, is the chief clay-producing forma-

tion of Iowa, Missouri, Indiana, Illinois, Ohio, Tennessee, West Virginia,

and Kentucky. They also occur in the Indian Territory and Ar-

kansas.

New York possesses diverse geological features propitious for the clay

industries. Kaolin is reported from East Fishki 11, Dutchess county;

Athol and Johnsburg, Warren county; near Mclnty, and near Old



CLAY MATERIALS OF THE UNITED STATES. 509

Furnace, Essex county. Only tlie first-named beds are worked.

The northern and eastern portions of the State are composed of

kaolin-yielding feldspathic rocks, the western and eastern portions

are underlaid by the clay shales of the older sedimentary formations.

Long Island and Staten Island are the continuation of the Mesozoic clay

deposits of the Atlantic coast, to which the ^ew Jersey clays are char-

acteristic, while the Hudson valley is in line with the late Columbian
sediments of brick-making fame. The S'tate possesses abundant re-

sources in earthern ware, brick, and stoneware clays. Most of the

feldspar, the chief accessory mineral of the china-clay industry, is pro-

duced by this State. The kaolin beds are not extensively worked.

The great deposits of shale which characterize the Paleozoic forma-

tions are ground into plastic clays for brick, pottery, and paint mak-
ing, in Washington county. The chief clay industry of ^ew York,

however, is the Haverstraw brick industry along the Hudson. These

produce enormous quantities of brick annually, which are used i)rinci-

pally in the city of New York and shipped throughout the State.

Brick clays are also made in the interior from the recent alluvial de-

posits derived from the glacial beds and the clay shales.

The native rock, which is a mixture of clay and siliceous limestone, is

also largely used in New York State for the manufacture of natural

cement, a subject which is treated in another portion of this volume.

The glacial drift clays are used for the manufacture of brick on Long
and Staten Islands.

Fire clay is also found upon Staten Island, where there is a large

raaftufactory at Kreischersville, which is said to produce $50,000 worth

of brick annually.

OHIO.

Ohio alk)unds in pottery and brick clays, which are mined in many
places, principally from the alluvium derived from the Paleozoic forma-

tions. The refractory clays of the Carboniferous are also abundant in

the eastern half, and clay industries of all kinds are highly developed.

Cincinnati is the seat of an extensive pottery lor the manufacture of

art ware. Fire brick, earthenware, tile and door knobs are extensively

manufactured. There are several large kilns at Zauesville and else-

where for the manufacture of encaustic tile.

Plastic clays suitable for the manufacture of brick and earthenware

are found in Mahoning, Tuscarawas, Summit, Holmes, Columbiana,

Jefferson, Muskingum, and Portage counties, also in Jackson and Ber-

lin townships. These are extensively used in the potteries at East
Liverpool and Wellsville.

KENTUCKY.

The eastern portion of this State is well supplied with excellent re-

fractory clays of the Carboniferous formation. In the western portion

the tile and earthenware clays of the Lafayette and Eocene formations
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are well developed and extensively manufactured. Good brick clays

are plentiful tliroughout the State. The Loess foroiation occurs, as at

St. Louis, Missouri, along the Mississippi valley, and is used for brick

clays.

The portion of the State lying between tlie Tennessee river and the

Mississippi is well supplied Avith a peculiar clay deposit largely used
in the manufacture of ordinp,ry pottery, terra-cotta lumber, etc. This

material is highly siliceous and unquestionably represents a redeposi-

tion of the residuum from disintegrated chert. The more important

deposits are in the Lafayette formation ; they occur as lenticular layers

or beds intercolated between strata of coarse sand and clay. The
material occurs in even greater abundance and purity in western Ten-

nessee and northern Mississippi; it is largely used in the manufacture

ofjugs, etc., about Jackson, Bolivar, and Grand Junction, Tennessee,

and Oxford, Mississippi.

ILLINOIS.

Illinois possesses the same formations and conditions, more or less

modified in areal extent, as Indiana, for the production of nearly all

kinds of pottery, tile, fire brick, and earthenware, especially in iJnion,

Pope, Madison, Scott, Brown, Schuyler, Fulton, Rock Island, and
McDonough counties. The indianaite or residual porcelain clay is also

found in the counties of Pope and Union, and is extensively used in

the manufacture of fine white ware and for mineral paint.

The margin of the Mississix)i)i valley abounds in brick-making ma-
terial, principally the common loess of that region. Other brick days
abound throughout the State.

At Springfield the sbale of the Carboniferous formation is ground

into a brick clay, which, when fired, yields aii article of great excellence

for paving.

INDIANA.

Indiana is one of the few States that have appreciated the importance

ofmaking complete reports upon the geology of its clay deposits, and
much can be learned from them in the publications of the State survey.

Indiana lies partly in the field of the Carboniferous formations, and the

clay is found in Putnam, Sullivan, Warrick, Posey, Perry, Montgomery,
and Lawrence counties and is largely used. Clays for the manufacture

of common stoneware, vitrified brick, sewer pipe, etc., are abundant.

The celebrated residual porcelain clays, or indianaite, have already

been described upon a i3revious page. These are used for the manu-
facture of common granite ware, hollow ware, fire and paving bricks.

The manufacturers of fine porcelain and china ware do not regard it as

useful in their industries, as the State reports indicate.

Clays for building brick are abundant throughout the State.



. CLAY MATEKIALS OP THE UNITED STATES. 511

MISSOURI.

Missouri, Indiaiui, Iowa, liiiuoiKS, and Oliio are the great clay States

of the Mississippi valley, and perliaps Missouri excels the rest of

the group in the quality and value of its clay beds and manufac-

tures. These have been very thoroughly studied by Ladd aiid Broad-

head of the former State surveys, but only partially i)ublished as yet.

They consist of the refractory and potter's clay of the Carboniferous

formation in the eastern and western half of the State, and sedimentary

clays of the Tertiary and Cretaceous in the southeastern corner.

The chief clay industry in the State is the manufacture of fire, refrac-

tory, and common brick. The refractory products of Missouri are

justly celebrated throughout the West and are the basis of a large in-

dustry. Brick are manufactured in many localities from the river

alluvia, especially the Loess of the Mississippi and Missouri valleys.

Earthenware clays also abound, but are not extensively worked.

The Carboniferous clays have been admirably described by Mr. G. E.

Ladd in his report on the clay, stone, lime, and sand industries of

Saint, Louis city and county, Missouri. Conceruing these the State

geologist says :
" Special attention has been given to the statistics of

the production, and truly surprising results have been reached.

Within the area discussed the value of the respective products during
the year 1889 is as follows

:

Structural brick , $2, 288, 795
Fire clays, sewer pipes, and i^ottery 1^ 722 685
Stone 665,761

Lime 103, OOi)

Sand anil gravel 7^ 229

Total 4,856,470

The principal object in obtaining these statistics was to demonstrate
the magnitude of the industries dependent upon the natural products.

The importance of the State of Missouri as a clay-producer is recog-

nized in a general way; yet there are no fi.gures available by which that
importance can be measured, nor is any adequate provision made by
State or National government for the gathering of such figures. Nearly
15,000,000 seems a large sum to represent the production of Saint Louis
city and county alone, but this is undoubtedly far in excess of the value
of the product from any other equal area in the State. Saint Louis
is not only the largest center of population, but it has also an excep-

tional supx)ly of the raw materials, and hence is a large manufacturing
center.

.TJie Quaternary days.—The Quaternary deposits cover, as a mantle,

nearly the whole area of the older formations in the city and county,
and the great mass of the Quaternary is of the Bluff or Loess formation,

which is composed essentially of clay and occasionally of sand. This
Loess is what is known as yellow clay or common brick clay, and its
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supply Ibr sucii brick-making, for which purpose it is well adapted,

18 inexhaustible, although it is being rapidly removed within the city

limits. Bricks are made from it by both a dry and wet process, but

most largely by the dry process. The clay is plowed up in fair weather

to the depth of a few inches, and after several hours' drying in the sun

it is scooped together and hauled to sheds, where it is stored for future

use. It is usually of tlie proper composition for brick-making through-

out, without special mixing, but occasionally it is too sandy near the

bottom.

The residual clays.—Clays residual from limestone occur beneath the

Loess or Drift. They are too plastic to be used alone, but are occa-

isoually used by potters, mixed with other clays.

There is but little doubt that the product of these materials in the

whole State ig" worth several times the amount given above. Similarly,

with regard to the qualities of Missouri's clays : They have a high rep-

utation and the refractory clays have been marketed in many States.

But this reputation has been acquired through the use of clays handled

by two or three iirms which draw their supply from a very limited num-

ber of localities. Concerning the clay deposits of the State as a whole

and qualities of the materials, little or nothing is known; hence among
the considerations leading to an investigation of the Saint Louis clays,

an important one was the fact that a determination of the composition

and an experimental test of the properties of some of these familiar,

clays would furnish an excellent local standard by which to measure

the properties of clays occurring elsewhere in the State which are only

partially or not at all developed.

Mr. Ladd says :
" Geologically speaking. Saint Louis has three local

sources of clay. These are the Coal Measures, the Quaternary de-

posits, and the residuary products of decomposing limestones."

The Goal Measure clays.—The Coal Measures, which have an area

approximating 200 square miles in Saint Louis city and county, carry

practically an inexhaustible supply of potters', sewer-pipe, and fire

clays, of which the best of the^ last have long been famous for their high

rejfractory qualities. The mining and manufacturing of these clays

has been carried on for many years, and to a large extent in the imme-
diate neighborhood of Saint Louis, but so far as the writer knows there

lias been no worthy attempt to even prospect for them in the great

stretch of Coal Measure formations in the northwestern part of the

county.

Tile clays.—The clay which is used largely for the pyoduction of

sewer pipes, though low down in the Coal Measure series, is one of the

uppermost layers in that portion of the formation which occurs along

the western border of Saint Louis. This tile-clay bed overlies the fire-

clay bed described below, and is separated from it by shale and sand-

stone 6 to 20 or more feet thick. It is usually covered witli several

feet of Loess clays, and is occasionally cap])ed with beds of decaying
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limestone whicli were uot altogether denuded from above it before the

Loess clays were deposited. It ranges in thickness from about 8 to 12

or more feet. Its color varies, but is usually mottled red and brown
with bluish and greenish streaks. It is fissile, is quite free from grit,

and has a soapy feel to the fingers. It is sometimes hard and shaly,

but is usually soft when mined, growing hard on drying after being

exposed to the air. Crystals and thin coatings of gypsum and nodules

of Umonite are scattered through the bed. The clay when used for

sewer pipe is mixed, in varying proportions, with fire and other clays.

Wherever produced at present it is dug in open pits.

Fire clays.—The fire clays occur in beds ranging from a few inches to

7 or more feet in thickness. They are occasionally so near the surface

as to be mined by drifts, but usually they have to be sought by shafts.

The deepest of these in Saint Louis (that of Parker & Eussell) is 120

feet from the surface of the ground to the bottom of the clay bed. These

clays, even in the same bed, vary largely in character and composition.

They are usually grayish in color and are very hard when mined, but

after exposure to the weather for a variable time the clay softens or

slacks and falls into a loose mass of finely divided i^articles. Iron , an ob-

jectionable material in a tire clay, occurs largely in sm all pyrite crystals,

called by the clay miners " shiners " and sometimes in large balls of

pyrite. These " shiners" occur generally in aggregations andeither close

to the top or bottom of the clay bed, so that they may be avoided to a

great extent.

At several of the works many kinds of sewer pipe and refractory

materials are manufactured. In the entrance to the Laclede fire clay

mine the bed of fire clay may be seen in relation to the bed of sewer-

pipe clay. The entry is driven in the bed of fire clay ; above it is 5

feet of solid sandstone with a few inches of intervening beds, and over-

lying the sandstone is the bed of clay and clay shale used so largely in

the manufacture of sewer pipe and less extensively for terra cotta pot-

tery and paint. Just at this point the Loess clay has been stripped ofi."

to be used in a mixture for the production of sewer pipes.

Theproduction of terra cotta.—The terra cotta industry in Saint Louis

is one of the few successes of its kind west of the Mississippi river.

Local clay is used and an excellent grade of the ware is produced.

The demand for the product is constantly increasing.

Structural hricJc.—The structural brick works, with one or two ex-

ceptions, are confined to the city, from which, however, they wiU be

driven before long for want of available material. The Loess clays are

used almost entirely and an excellent building brick is produced. Yery
fine face and ornamental brick are also made for local use and for ship-

ment to distant points.

6442 MiN 33
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IOWA.

There are no feldspathic or igueous rocks in this State, but the sedi-

mentary clays are well developed. According to Dr. C. A. "White,

" the clays of the State may be divided into the impure drift clays and

those more or less pure, the latter being found occupying their original

place of deposit among the strata, but softened and modified by expo-

sure to the atmosphere and frost. The drift clays are always mechanic-

ally mixed with other materials as would be expected from the circum-

stances of their origin. The same circumstances have also insured their

general distribution throughout the State. These clays evidently

had their origin in the clayey strata which now underlie the drift

of Iowa and of Minnesota, and in the feldspathic rocks of the latter

state, having been comminuted and moved to their present position by
glacial action. Thus, no considerable portion of Iowa is destitute of

materials for the manufacture of good brick, although some parts are

more plentifully supplied than others. Almost all the brick are made
from the drift clays which are usually obtained upon or very near the

surface. They vary greatly in character and value, according to

the proportional amount of real clay they contain, their different de-

grees of fusibility, etc., but the failures that so frequently occur in their

manufacture are due in a great degree to want of skill in the vari-

ous processes from the preparation of the clay to the final burning.

In the case of the Clermont clay the carbonic acid being expelled in

the process of burning, the iron would be left in the form of a protox-

ide. Hence, probably the unchanged color of the brick, which remains

like a clay, of a light, yellowish, buff hue. Judging from the few sam-

ples of these bricks that have been examined, they are much superior

to any yet seen in the State.

The Coal Measure clays of Iowa, as well as most other clays yet seen

in the State, contains so much Ume and other fluxes that they are en-

tirely unsuited to the production of fire-brick.

Potters' clay.—The Coal Measure clays are, however, the best and
almost the only important pottery clays in Iowa. Among these are the
potteries of Eldorado, in Hardin county; of Fairport, in Muscatine
county; of Des Moines; of Vernon, in Van Buren county; of Danville, in

Des Moines county, and of Boonesborough, in Boone county. Some of

the clayey beds of the Cretaceous strata of Woodbury county have been
successfully used for pottery, but those of the Coal Measures will

always furnish the best and most abundant materials for that purpose.
Slate.—No true slate has been or is likely to be found in Iowa. The

substance popularly called slate is black, carbonaceous shale, which in

some cases readily splits into thin sheets, closely resembling roofing

slate. It is found in various parts of the State occupied by the Coal
Measure formations, and occurs in beds of a foot or two in thickness
among the other strata."(a)

a Report of the Geological Survey of the State of Iowa, hjr Charles A. White, Des
Moines, 1870.
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Since the publication of the foregoing report the development of the

conditions therein mentioned has been very extensive, and throughout

Iowa, especially at Des Moines, the manufacture of clay products has

become one of the most important industries in the State. Tile, fire-

brick, sewer pipe, and building brick are now produced in enormous
quantities in Iowa. The Des Moines Board of Trade has in preparation

a census of these products, which, it is regretted, is not yet available for

use in this report, but will appear shortly.

KANSAS AND NEBRASKA.

These States, lie for the greater part, in the plains region. The later

Carboniferous and the Permian clay-bearing formations are largely de-

veloped in the eastern portion, especially of Kansas. The Upper Creta-

ceous clays a.re also well developed, and these two formations should

afford sufficient material for earthenware products. In l!^ebraska,

clays suitable for the manufacture of common bricks and earthenware

are reported in Cass, Dakota, Webster, Lancaster, Gage, and Jefferson

counties. At Lincoln the Loess is manufactured into a superior brick.

In Kansas very fine pressed brick are manufactured in Junction City.

Refractory clays have also been reported from the eastern counties, but
no record of their having been used is obtainable.

WEST VIRGINIA.

,
This state is entirely composed of the later Paleozoic formation, and

abounds in the refractory clays for which it is noted. All the stream
valleys contain good brick clays of the dark colors peculiar to the pro-

duct of the formations from which they are derived.

The fire clays of the Carboniferous formation are extensively worked
and burned and used in the coke ovens and furnaces. The principal

localities where they are used are: Nuzum's Mills, Marion county; Lost
Run, Taylor county; Tunnelton, Preston county; Morgantown, Monon-
galia county; near Cassville, Wayne county; near Sageville, Braxton
county; Hancock county, and other localities within the area of the
Coal Measures. The manufacture of vitrified brick for paving has be-

come an important industry in this state within the past few years,

and they are shipped by water to many of the states of the Mississippi

valley, the city of Evansville, Indiana, being paved with them.

INDIAN TERRITORY.

Feldspathic rocks occur in two localities in the Indian Territory. In
the vicinity of Tishomingo there is an area of 100 square miles of white
and red granites, excessively decayed and overlapped on its southern
border by Potomac-Trinity formation, presenting favorable conditions

similar to those of the Appalachian division. This field is worthy of
careful investigation for kaolin.(a)

a See Notes on a Reconnaissance of the Ouichita Mountain System of Indian Terri-

tory, by Robert T. Hill, Am. Jour. Sci., Aug., 1891.
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The second locality of feldspathic rocks is in the Wichita mountains

in the southwest corner of the State, upon the Comanche reservation.

Here vast outcrops of granite and eruptive rocks occur, but no obser-

vations of kaolin have been reported.

Indian territory and Oklahoma present the clay-producing charac-

ters of the Appalachian Paleozoic formations which extend into its

eastern half, of the Cretaceous formations of Texas, which occur south

of the mountainous portion, and of the Eed Beds and Great Plains

formations, which mark its western third. The occurrence of the felds-

pathic rocks in the Wichita mountains on the Comanche reservation

and in the Chickasaw nation should result in some very good clay de-

posits in the sedimentary beds which have been deposited around their

margins. Good brick can be manufactured from any of the stream

deposits, which are very abundant. Eefractory clays also occur in abun-

dance in the Coal Measures of the northeastern half of the territory.

TENNESSEE.

Professor Safford, the State Geologist, writes: " I know of no true

nontransported kaolin rock in Tennessee. The line separating the con-

glomerate sandstones from the crystalline feldspar rocks very nearly

coincides with the boundary between Forth Carolina and Tennessee,

lying mostly in the former State 5 so our chances for rock kaolin are

small.

Tennessee is similar to Kentucky in regard to its clay deposits. The

Carboniferous fire clays are abundant in the eastern portion. Shale for

grinding (not utilized) is also abundant. The pottery clays of the Lafay-

ette and Eocene formation are extensively used and developed in the

western part. Brick are manufactured throughout the state from the

alluvium of the rivers which drain the western flank of the Appalach-

ians and Cumberland plateau^ in east and middle Tennessee, and from

the Loess and Lafayette clays in the western portion.

ARKANSAS.

The resources of this State have been recently portrayed by the ex-

cellent State survey under Dr. John C. Branner. According to his

report, feldspathic rocks occur (1) in three small outcrops near Magnet

cove, Benton, and Little Eock; (2) as an isolated volcanic formation in

Pike county, the residual material of which is not reported.

The known kaolin deposits are sedimentary, and are described from

notes kindly furnished by Dr. Branner under that head.

This State contains the sedimentary clays of both the Atlantic coastal

plain and of the Paleozoic rocks of the Appalachian region type. The
former occupy the eastern and southern two-thirds of the State, while

the latter occur in the mountainous or northwestern third. Of the

sedimentary clays of the later rocks those of the Eocene Tertiary are
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often quite pure and abundant, and suitable for fine stoneware, drain,

and common pottery clays. It is highly plastic, and while usually con-

taining too much, iron for white burning, it sometimes affords a good
white plastic or ball clay as used with kaolin in china-making. The
ironware or jug industry has been carried on extensively in the State

at Benton and elsewhere for many years, and the drain and title indus-

tries are beginning to be developed. The Cretaceous formations at

Arkadelphia contain somewhat similar clays.

Good brick clays can be found in all the " second bottom " streams
of the State, and are manufactured at Little Eock, Texarkana, Arka-
delphia, and elsewhere.

Excellent deposits of sedimentary kaolins have recently been dis-

covered by the State Geologist. He furnishes the following information

:

Kaolin is known to occirr in Pike, Pulaski, Saline, and Ouachita
counties. The Pike county beds are on Vaughan's creek, in township 8

south, range 24 west, section 19. So far as these beds have been pros-

pected they are too thin (2 feet), and too much stained with iron to have
any value, but their geologic and topographic position leads to the be-

lief that they may be found thicker and under a prospective covering

that will render them valuable. The samples exhibited in the Agricul-

tural department and labeled " Pulaski county" are from Pike county.

Kaolin of this particular kind is not known in this State outside of Pike
county.

Analysis of Pihe county, Arkansas, IcaoUn.



518 MIlsrERAL RESOURCES.

The OuacMta county kaolin deposits form regular beds iuterstratified

with other Tertiary rocks. Oue important bed has been examined in

township 12 south, range 18 west, section 2, which has a thickness of

more than 12 feet, the entire thickness not having been seen. The out-

crop of this bed is exposed at but few places, but it is probably several

miles in length. The true nature of this material would hardly be sus-

pected from its general appearance or from an analysis of it as it comes
from the ground, for it resembles a sandy clay. If the sand be washed
out and the material analyzed it is found to have the same composition

as some of the best kaolins. The following is an analysis of the Ouach-

ita county kaolin after the greater part of the sand has been removed.

An analysis of a washed sample of Pennsylvania kaolin fi?om Brandy-
wine Summit is given for comparison

:

Comparative analyses of Icaolin.
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stream valleys of the Brazos, Keel, Colorado, and Trinity rivers is a strip

of littoral deposition attenuated along the coast. It fiirnislies good brick

at Houston and elsewhere, but is not very well colored. The terrace

deposits extending up the streams interiorward from this coastal strip

are more varied, owing to the different local conditions along the drain-

age areas of the streams. At Texarkana, Dallas, and Waco good brick

are made, but of poor color, while at Austin very fine white brick of

the Milwaukee type are manufactured.

At Dallas the Columbia river deposits of the Trinity valley are ex-

tensively burned. The i)roduct is both deep red and white. The writer

is convinced from recent examination of the kilns that very superior

brick could be made there by proper tempering and burning, although

the product at present is not of the best.

The Miocene or Fayette formation of Mr. E. A. F. Penrose, occurs

west of the coastal clays extending from the Sabine to the Eio Grande
near Rio Grande city. According to Mr. Penrose the base of this for-

mation is marked by clay beds, one of which is 55 feet in thicknes«.

He states that "These claysvaryfrom laminated, chocolate-colored beds

to massive, light watery green, and pale sky-blue strata. They are

hard, massive, of conchoidal fracture and cut like talc. They weather

a pure white. Such clays underlie the town of Eio Grande city on the

Eio Grande, and the climatic conditions are such that theyhave become
indurated by the heat and the dryness of the region into a hard rock."

The geological horizon of these clays is very nearly related to that of

the Tertiary clays of the Florida-Carolina region, and they deserve the

fullest investigation. The writer remembers seeing very j)ure specimens

of sedimentary kaolin in Texas, which were alleged to have been pro-

cured from this formation, and, even should the clays prove useless for

china kaolin, it may be of the greatest value for pottery, earthenware,

brick, and tile clays.

Outcropping to the westward, and geologically lying beneath the

Fayette clay beds, comes the Eocene formation, which is a continuation

of the same strata from the Arkansas and Mississippi region. This, as

elsewhere, consists of unconsolidated deposits of alternations of sands

and clays. The clay bands vary from a fraction of an inch to a foot or

two in thickness, and are of irregular extent. These clays in Texas
are whiter and more plastic than the writer has seen them elsewhere in

the same formation in other States, and are most abundant near the

base of the formation, outcropping at its interior margin, and are es-'

pecially abundant in Cherokee, Henderson, Marion, Yan Zandt, and
other counties of northeastern Texas. At present they are burned in

a few localities for stoneware, but they are often white in burning, and
are admirably adapted for the tile, drain, and earthenware industries.

Excellent red pressed brick are now being manufactured at Elgin,

east of Austin, from the Eocene clays.
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Immediately west of and beneath the Eocene clay beds, which occupy

eastern Texas or the timbered portion of the State, are the great Creta-

ceous formations for which Texas is noted. These occupy the area

known as the Black and Grand Prairie regions and the Cross Timbers.

In general, the clays are highly calcareous and of the nature of the

material known in Kew England (not in New Jersey) as marl. In

analyses and composition these clays are very similar to the marls of

England, from which the common London stock brick or " malm " is

made, although it is little, if a,t all, used in Texas.

Beneath the Austin chalk, whose western outcrop approximately

corresponds with a line drawn through Sherman, Dallas, Waco, and

Austin, there is another clay deposit (the Eagle Ford shales of the

writer), which north of the latitude of Hillsboro contains a very dark,

pure clay, which should be of great value. It resembles in texture,

color, and geological horizon the fire-clay beds of similar geological age

in Colorado, and should prove a fertile field of investigation. The beds
are best exposed in the vicinity of Eagle Ford, but continue northward

from that place, by the way of Denison, and thence eastward down
Eed river on both sides, in j>laces, to the neighborhood of Clarkesville.

Like the LTpper Cretaceous formation, the upper beds of the Lower
Cretaceous, as seen in the vicinity of Fort Worth, are in general too

calcareous except for building, and even these are not of good quality,

the makers of Fort Worth preferring to use the alluvium of the Trinity

valley. At the base of the Lower Cretaceous the plastic clays of the

Potomac formation occur in thin layers in the Trinity sand in the

country of the Upper Cross Timbers. Upon a recent expedition to

Texas with Prof. L. F. Ward, of the U. S. Geological Survey, we found

thin layers of plastic clay in the Trinity formation in the vicinity of

Bluff Dale, Erath county, which gave rise to the opinion that proper

investigation of the formation, which is predominantly sandy, would

reveal some of the clay bands of sufficient thickness to be of value, as

is their continuation into the Earitan clays of the l^ew Jersey region.

The Carboniferous and Permian beds of Texas should afibrd good

clays for pottery and refractory material.

linear Gordon, Palo Pinto county, a superior quality of red pressed

brick is being made from these clays for the Dallas and Fort Worth
trade. The western half of Texas consists of three principal forma-

tions: (1) the Eed Beds, (2) the Great Plains Tertiaries, and (3) the

Trans-Pecos mountain rocks.

The Eed Beds are principally exposed in the Wichita, Tom Greene

and Abilene country east of the eastern escarpment of the plains.

They are composed of mixtures of clay, sand, gypsum, and iron ; the

general occurrence of the latter excludes them from the category of

possible products, and they are only useful for brick and earthenware.

These clays are of great value for the production of various shades of red

and vermilion paints, which should be manufactured here. The general
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negative character of the Great Plains Tertiary formations for clay

products has already been commented ui)on, and this formation covers

the whole of the Staked Plains region of Texas.

In the Trans-Pecos mountainous region there are valuable clays for

the manufacture of brick, adobe, and earthernware. The clays of

the basin deposits along the Eio Grande below El Paso are well adapted

for these purposes. Both brick and adobe are manufactured in this

region for local uses.

The shales of the Cretaceous and Paleozoic formations of the region

no doubt contain much valuable clay-making material. This is espe-

cially true of the Benton clays, which outcroi) in the vicinity west of

El Paso near the Eound House, and the writer thinks them worthy of

careful inquiry as to their refractory qualities.

The following description of Texas clays from the report of the State

Geologist is worthy of reproduction:

"For pottery making there exist clays adapted to every grade, from

common jug ware and tiling through yellow, rockingham, ' 0. C.,'

white granite, or ironstone china, to china or i)orcelain of the finest

quality. Glass sands are also found of a high degree of purity, and
many other materials of use or necessity in the manufacture of these

various grades of goods are found here. While the subject of clays

has not yet received the attention that it is proposed to give it, numer-

ous specimens have been secured and analyzed, with the result of

proving the facts as stated above. Among the clays of the division

known as coast clay are some that will answer for the coarser stone-

ware, such as jugs, flower ijots, drain tile, etc., and others which, from

their refractory character are well adapted for the manufacture of char-

coal furnaces, and possibly of sewer pipe. The Fayette beds, as was
stated in their description in the First Annual Keport of the Geological

Survey of Texas, contain beds of light-colored clays, many of which
are pure white. These beds of clay not only underlie and overlie the

middle beds of Fayette sands, but are also found interbedded with that

series. The excellent qualities of these clays were first stated by Dr.

W. P. Eiddell, of the First Geological Survey of Texas, under Dr.

Shumard. His specimens were obtained from the Tegua, in "Y^ashing-

ton county, and in the vicinity of Hempstead. Since that time many
analyses have been made of clays of various portions of these beds,

and while some of them are too high in alkalies or fusible constituents,

others are well suited to the manufacture of all grades of earthenware

below that of porcelain, or French china, as it is called. Clays of this

character have b'een secured in various localities from Angelina to and
below Fayette county. There are beds in the Fayette sands that will

be of value in glass-making. Some of the beds are composed of clear

angular quartz grains without a tinge of iron, having only an occa-

sional grain of rounded red or black quartz. In the Timber Belt beds
there are other clays and sands well suited to the manufacture of
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earthenware and glass. Most of the beds of pottery clays of this

division examined so far in eastern Texas are, however, only suited for

the coarser grades of earthenware, but in Grimes and Robertson coun-

ties (and possibly in others as well), clays of higher grade are found.

In Robertson county, not far from the town of Mexia, there is a deposit

of sandy clay which is readily separated, by washing, into a kaohn of

excellent quality and a perfectly pure quartz sand. This kaolin has

been tested practically and produces a good porcelain.

" Potteries have been erected in various parts of the State within the

limits of the Fayette and Timber Belt beds for the manufacture of com-

mon earthernware, flower pots, etc., and several are now in successful

operation. Among localities of potteries may be mentioned Lavernia,

Wilson county; Athens, Henderson county ; Kosse, Limestone county
j

Burton, Washington county; and others.

" Kaolin.—In addition to the kaolin already mentioned in Robertson

county, kaolins of excellent quality are found in Edwards and Uvalde
counties. These are pure white in color, somewhat greasy to the touch,

and are infusible in the hottest blow-pipe flame. Being practically free

from iron, they are adapted to the making of the best grades of china.

They are free from grit and every other objectionable impurity. A com-

parison of the analyses of these kaolins with those of established repu-

tation will more fully show their value.

"Of the other materials needed in the manufacture of pottery there

are deposits of feldspar well suited for glazing; gyi^sum for the manu-

facture of plaster of Paris for molds; clays suitable, for the saggers,

and cheap fuel in abundance."

MICHIGAN.

Michigan, Wisconsin, and Minnesota are the granite States of the

northern tier, and, with the exception of the latter, contain little or no

sedimentary clays of value except for brickmaking. The glacial de-

posits are also developed, but its material is poor except for occasional

brick material of local value.

The granitic masses of the northern border region have been largely

cleared oi^ d6bris in some localities or covered in others by glacial de-

posits. Nevertheless the region presents good prospects of yielding

many fine kaolin deposits.

Excellent red brick are largely manufactured hear Grand Rapids and
used for local and shipping trade. These brick are shipped in large

quantities to Chicago and elsewhere.

WISCONSIN.

In Wisc(msin residual kaolin deposits are found in the valley scarps

of all the large streams in the so-called driftless area. This occurs en-

tirely as a "kaoUnized" rock, a residuum of the underlying gneisses
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and granites of Arcliapan a ge. The occurrence and extent of these de-

posits liave been thoroughly described by Irving, whose paper (a) is an
admirable practical manual of the subject for the State.

With the exception of the rock kaolin fully mentioned in the chapter

on residual clays, Wisconsin is void of clays suitable for other than
brickmaking, which is ca-rried on in several localities.

Milwaukee has long been famous for its white brick, whicb are man-
ufactured from tlie plastic clays of the vicinity and shipped to nearly

every portion of the Union.

MINNESOTA.

According to the State geological report residual kaolin is found ex-

tensively in southwestern Minnesota, forming a layer at the top of the

granite and beneath the Cretaceous deposits.

Most of this State is composed of formations unpropitious for the

occurrence of large deposits of sedimentary clays, but the State Geolo-

gist has shown the occurrence of large deposits of pottery clays in the

Cretaceous formation of Blue Earth, Brown, Goodhue, Olmstead, Red-
wood, and Steele counties in the southwest portion of the State. The
clays vary in color from a light pink to a dark brown. Some of them
contain too much lime to make them of service in the pottery industry.

(See Geological Reports of Minnesota, 1872-'89.)

THE CORDILLERAN REGION.

The vast mountainous area of the western United States, including

the Eoeky mountains and the Sierra ]S"evada and Great Basin regions,

are considered under this head, including (1) the eastern or Eocky
mountain division, (2) the interior or Great Basin division, and (3) the

Pacific coast division.

Here feldspathic rocks, both granitic and eruptive, abound, but be-

cause of the extreme aridity and the consequent scarcity of water (with

local exceptions the chief agent in kaolin making) residual clays are

rare, the rocks not having undergone the excessive decay previously

noted in the eastern humid parts of the United States. In the swales

or depressions of many high, timbered mountains, and on the Pacific

margin, especially in Washington, where rainfall is greatest, residual

kaolins should occiir in great abundance.

The writer has been unable to find reported occurrences of kaolin in

Montana, Kew Mexico, Trans-Pecos Texas, Dakota, Arizona, ISTevada,

Washington, and Oregon.

a On kaolin in Wisconsin by Roland D. Irving, Transactions Wisconsin Academy of
Sciences, Arts and Letters, Madison, 1876.
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THE EASTERN OR ROCKY MODlSTTAIlSr DIVISION.

MONTANA.

The ordinary resources of the States of the far West have not re-

ceived the attention which will be given after an accession of greater

population, interested in other pursuits than the development of the

precious metals. This is especially true of Montana, and hence little is

known of its clay resources. The shales of the Paleozoic and clays

of the Cretaceous abound there, however, and theoretically there is no

reason why they should not produce refractory and pottery material

like that of Colorado. The same maybe said of Wyoming, and the clay

resources of these States are only awaiting the advent of clay-workers

to be developed. Brick of inferior quality are now manufactured at

several places in Montana.

WYOMING.

Kaolin is reported in Carbon county near Soda lakes in great purity

and quantity. Its mode of occurrence is not stated.

Fair x)lastic and fire clays similar to those of the adjacent States occur

inWyoming. The brickmaking industryhas not been largely deyeloped

as yet, but an abundance of material exists.

Colorado.

The eastern half is principally covered by the Great Plains Tertiary

formations, which, however, have been largely washed away, espe-

cially towards their western border, down to the underlying Cretaceous

clays, which, in the vicinity of Denver and Golden, yield some of the

finest refractory clays, for crucible and furnace work. Fine porcelain

sedimentary clays, of a plastic nature, however, are reported from Jef-

ferson and Garfield counties. Good brick, of weak colors, are made at

Denver, Trinidad, and various places throughout the State.

Mr. Whitman Cross, of the U. S. Geological Survey reports the oc-

currence of a large bed of kaolinite near Silver Cliffs, Colorado,which is

the residuum of decomposing pitch stone. It contains about 60 per cent,

of soluble silica, which can be readily removed. The deposit should be

of great value.

NORTH AND SOUTH DAKOTA.

With the exception of the Black Hills region, the Dakotas are under-

laid by the Upper Cretaceous and Great Plains Tertiaries. The latter,

as we have before mentioned, are of little value for clay-workers, but the

former possesses many clays, which, although generally calcareous, are

often found in sufficient purity for the manufacture of earthen and re-

fractory brick. The Paleozoic shales of the Black Hills are also suscep-

tible of being ground into brick and pottery clays.
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NEW MEXICO.

This important Territory embraces a great diversity of geological

features. The eastern border is a continuation of the Great Plains Ter-

tiaries, through which the drainage has cut deeply in the north, expos-

ing the underlying Cretaceous clays and the red beds in the southeast

portion. The heart of the Territory is mountainous, the main Colorado

division of the Eocky mountains terminating in the vicinity of Santa

¥6, and isolated masses occurring thence southward to the Mexican

border, intercepted by wide basin plains of recent or Pleistocene and

Tertiary formation, which contain good brick and pottery clays.

The base of the mountains is marked by the outcrop of the same for-

mation which produces the refractory clays of Colorado, while there is

no doubt an abundance of all kinds of pottery material in the mountain

areas.

At Socorro there is a large manufactory of fire-clay products and of

building brick.

The oldest potteries in the country are those of the aborginal Indians

of the region who manufacture the peculiar pottery and images, which

have a large sale, and are used by the Indian and Mexican population

for all kinds of domestic utensils. The excellent aboriginal pottery

of New Mexico has been described by Mr. Prank Cushing in the third

annual report of the Bureau of Ethnology. The cooking and ordinary

red ware is made from the stream alluvia. The water jugs are produced
from the excellent Cretaceous clays. All the pigments are also native

to the country. Mr. Cushing also reports kaolin near the top of the

mesas of western New Mexico.

Good adobes are made from all the valley soils and constitute the

chief building material of the Territory.

Brick of fair quality are manufactured at Socorro, Las Yegas, Eaton,

Eddy, and elsewhere.

STATES OF THE PACIFIC SLOPE.

These States are marked by the great diversity of geological feat-

ures, which have as yet been little studied in relation to the humbler
resources.

WASHmaTON.

The State of Washington is principally composed of three conspic-

uous geologic formations: (1) The volcanic rock and debris which
largely constitutes the mountains and overflows some of the valleys;

(2) the Laramie-Eocene littoral deposits, which are the chief clay-

bearing beds, and (3) the later lacustral or basin deposits, which have
the general economic characteristics of the basin valleys of the Basin

region. Little or nothing has been done to develop the clay resources,

but there is a great abundance of valuable clays in the coal-bearing
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Laramie-Eocene formation. In Washington are many distinct varieties

of clay wMch may be made to become merchantable. Among the most

important may be mentioned clay for brick, both pressed and rough, of

the finest quality, which may be seen in use throughout the State, all

of home manufacture. For the Washington product of this character

there has this last year sprung up a keen and growing demand; clays

for stonewares are as good and plentiful. For more detailed informa-

tion concerning the clays of this State, the reader is referred to the re-

cent report of the newly organized Geological Survey, {a).

IDAHO, UTAH, AND ARIZONA.

This region is in part mountainous, but the seat of the greater popu-

lations is in the wide areas of basin plains which cover much of their

extent, and are composed of ancient lake sediments of the more recent

geologic periods. In some cases these are comparatively free from

injurious ingredients for brick and pottery clays, while in others they

are excessive in lime and other injurious alkalies. Fair brick are man-

ufactured in various places in Idaho, Utah, and Arizona, but the prin-

cipal and most economical structural material is the useful adobe,

which finds especial favor in Utah and Arizona. Lately it is claimed

that good kaolins have been found in Idaho and will form a signifi-

cant part of the mineral exhibit from that State at the World's Colum-

bian Exposition.

Native Indian pottery is also manufactured in Arizona.

CALIFORNIA.

More attention has beea paid to the study of the clay deposits in this

than in the other Pacific States.

The vast areas of feldspathic rocks should produce good kaolins,

and some of the valuable clay deposits of the State may be of this

origin. Kaolin is reported near Calico, San Bernardino county. The
following statement is by Cronise, in "The Natural Wealth of Cali-

fornia" :

^^ Potteries.—There are a number of potteries in and around San Fran-

cisco, and two or three in other x)arts of the State. The works at the

Mission Dolores manufacture, from a clay obtained in Sacramento

county, every description of stoneware, and also wares for acid facto-

ries, chemical works, etc. The establishment at North Beach is en-

gaged chiefly in making sewer pipes. At San Antonio, Contra Costa

county, there is quite an extensive pottery, where nearly every kind

of stone and earthenware is made, the clay being obtained from a bed
near by. There are also similar works in Sacramento, and at Antioch,

Contra Costa county, firebricks and crucibles, besides stoneware, being

a Mines and Minerals of Washington. Annual Report of George A. Bethune, First

State Geologist, Olympia, 1891.
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made at the latter, the material therefor being obtained from a seam of

clay found in the Black Diamond Coal Mine.
" Clays suitable for making not only stone and earthenware, but also

the finer kinds of crockery as well as fire bricks, crucibles, etc., are

found in many parts of the State, and it is highly jjrobable that nearly

everything required in this line will in course of a few years be supplied

by the local potteries."

The State Mineralogists' Keport for the year 1889 contains an article,

"Clays," by W. D. Johnston, M. D., chemist of the State Mining Bureau,

which is a history of clay, fire brick, and of pottery since it was first

manufactured. It contains the following:

" California contains within her borders deposits of those clays which,

by proper washing, yield kaolin. Some of those which have been
examined by the State Mining Bureau compare favorably with the

foreign clays from which the noted porcelains are produced.

"Examinations were made of twenty clays which to the eye alone

gave promise of merit; of these fifteen were finally taken for analysis,

eleven of which are of a character worthy of being reported upon, the

others being worthless for pottery.

" The eleven reported are: First, from near Jelon, Monterey county.

It is white with a tinge of yellow; when moist has a yellowish brown
color, semiplastic; suitable for the production of the finest grades of

terra cotta.

"A sandy clay from Chico, Butte county; white with brownish tinge,

when moist has a light brown color; it also is suitable for terra cotta

work.

"A fine white clay from Amador county; very plastic; suitable for

making finest grades of porcelain. This clay contains 73.63 per cent, of

pure kaolin; 24.37 per cent, of the silica, is partially in the hydrated
state, and combined with the other bases.

"A clay from Carbondale, Amador county; white and plastic; could

be used for porcelain ; contains 76.2 per cent, of pure kaolin and 20.83

per cent, of silica in the hydrated state.

"A fine clay from near Grass Yalley, ISTevada county; suitable for

fine ware; white and plastic; can be made highly so by working.

"Another clay from Grass Valley; fine and white; suitable for any
purpose, being plastic and soft; contains 94 per cent, of pure kaolin; 3

per cent, of silica is combined with the bases.

"Afire clay from the Clipper Coal Mine, near Lincoln, Placer county;

it is nearly a pure kaolin, soft and unctuous; would hold a large per-

centage of siliceous material.

"A fire clay from Carbondale, Amador county; this is also nearly a
pure kaolin; the original sample held 70 per cent, of coarse siliceous

material..

"A clay from near Daggett, San Bernardino county; soft, white,

and very plastic; contains a large percentage of alumina. In produc-
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ing porcelain from this clay a large per cent, of silica would be re-

quired; also additions of lime. In experiments conducted at San

Diego, porcelain of good character was made from clay beds found

near Daggett.

"An aluminous clayey body from the sulphur banks of Lake county.

It is soluble in sulphuric acid, the silica readily separating out; it could

be cheaply manufactured into alum. This clay is well adapted,]udged

from our original sample, for use in sizing paper.

"The deposit in Carville, Trinity county, is not strictly a clay, though

white, soft, and somewhat plastic; under intense ignition it slightly

agglutinates, and after cooling feels sandy; it resembles more nearly

in character the Japanese clays exhibited in the International Exhibi-

tion of 1876."

OREGON.

According to the official report of the State Board of Agriculture,

published in 1888, upon the resources of the state, brick clays are com-

mon throughout the state. The Loess of the Willamette valley is used

for brickmaking, and is found to answer the purpose tolerably, although

it is very fusible. It furnishes the material for the Portland and the

East Portland kilns. In Clatsop county a fine deposit of potters' clay

occurs, which was lately worked by the Portland Pottery Company.

The geological occurrence of this deposit is not given.



NATURAL AND ARTIFICIAL CEMENTS.
By Spencer B. Newberry,

Cements used for building purposes are compounds of lime with silica

and alumina, obtained by subjecting natural or artificial mixtures of

carbonate of lime and clay to a higli heat, and grinding the product to

a fine powder. The value of cements depends upon their property,

after mixing to a paste with water and allowing this to set in air, of

hardening under water to a stone-like mass.

Le Chatelier has shown that the chief active agent in all kinds of

cement is a tricalcium silicate, CaaSiOg, which with water becomes
hydrated, and solidifies to a hard crystalline mass. Calcium aluminate

and ferrate are also formed, but i^robably take little part in the setting

of the cement. The above-mentioned silicate contains 26.4 per cent, of

silica, and for its'production a mixture containing 16.6 per cent, of silica

and 83.4 per cent, of carbonate of lime would theoretically be required.

As this silicate is very infusible, such a mixture could be heated to a
white heat, and at this temperature all the silica and lime would com-

bine, forming a Portland cement, showing maximum hardening proper-

ties. For cement-making purposes, however, silica is chiefly available

in the form of clay, which contains also a large percentage of alumina

and iron oxide j these can also combine with lime, and in general it may
be said that a mixture of carbonate of lime and clay, in which the clay

amounts to 20 to 22 per cent, of the whole, will, when burned at a very
high temperature, yield a Portland cement.

Argillaceous limestones occur in various parts of the world, but are

rarely found to contain the exact proportion of clay necessary to yield

Portland cement. If the clay is present in small amount, the stone will

slake after burning, yielding so-called hydraulic Mme, which willharden
to some extent under water. Usually the limestones containing a con-

siderable proportion of clay show a much higher percentage than that

required for Portland cement. Such stones, if burned at the high heat
necessary to bring all the lime into combination, would fuse into a
glassy slag, possessing no setting or hardening properties. If burned
at a lower heat, however, a considerable combination takes place,

the excess of clay and part of the lime remaining uncombined. The
product does not slake with water, but after grinding to powder fur-

nishes a quick-setting hydraulic cement, which, though greatly in-

ferior to the slow-setting Portland in ultimate hardness and strength,

is still very valuable for building purposes. Such cements form the

6442 MIN 34 529
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cliief supply of liydraulie material in this country, and are made from

argillaceous limestones generally containing a large percentage ofmag-

nesia.

Practically all tlie Portland cement of the world is made from arti-

ficial mixtures of carbonate of lime (chalk, marl, etc.) with clay; for it

is only by means of such artificial mixtures that it is possible to secure

the exact proportions necessary to withstand the high temperature

required, and to produce a perfectly-combined product.

Cements may then be divided into two general classes

:

(1) Hydraulic cement, made from naturally-occurring argillaceous

limestones, burned at a moderate heat.

(2) Portland cement, made from artificial mixtures of chalk, marl,

etc., with clay or ground shale, and burned at a very high heat.

lIlDRArLIC (JEMEM.

Natural-rock cements are made in enormous quantities at various

points in the United States, the product for 1891 having reached the

total of 7,767,979 barrels. The most imi)ortant centers of production

are, in the order of their importance, the Ulster county region in New
Tork ; the Louisville region in Kentucky and Indiana ; Eri e couuty ,New
York; Lehigh county, Pennsylvania; Milwaukee, Wisconsin; and La
Salle county, Illinois. Considerable quantities are also made in Onon-

daga county, New Tork; at Fort Scott, Kansas ; near the Potomac river

in Maryland and West Yirginia; and in eastern Ohio, and smaller

amounts in Georgia, Minnesota, New Mexico, Texas and Utah.

In most localities the rock used is a shaly limestone, usually containing

a high percentage of magnesia. In New York the stone is found at the

tox) of the Salina group, below the lower Helderberg. The outcrop of

this rock extends northward along the Hudson nearly to Albany, then

westward through the central part of the state to Buffalo. It is exten-

sively worked at several points, chiefly in Ulster, Onondaga, and Erie

counties. The same geological formation furnishes the material used

on the Ohio river and at Milwaukee, Wisconsin. The cement rock of

eastern Pennsylvania and La Salle, Illinois, belongs, however, to an

older formation, being the limestone of the Calciferous, below the Tren-

ton, and lying between the Cambrian and the ordinary Silurian rocks.

In eastern Ohio, cement is made from a bed of limestone ©f the Car-

boniferous i)eriod, which lies between the Pittsburg and Meigs Creek

coals.
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The general character of tlie cement rocks may be seen from the fol-

lowing analyses, taken in part from the Geological Survey reports of

the several States

:

Analyses of hydraulic limestones.

Carbonate of lime
Carbonate of magnesia.
Silica
Alumina
Oxide of iron

Rosen
dale.

N. Y.
(Gilmore.)

Per cent.

46.00
17.76
27.70
2.34
1.26

Rosen-
dale,

N. T.

Per ce^it.

30.72
35.10
19.64
7.52
2.38

Cumber
land,
Md.

(Gilmore.)

Per cent.

41.80
8.60

24.74
16.74
6.30

La Salle,

111.

Per cent.

42.25
31.98

Bellaire,
Ohio.

Per cent.

46.52
26.40
16.41
5.44
3.38

Harrison
county,
Iowa.

Per cent.

62.21

30.35

5.00<

Coplay,
Lehigh
county,

Pa.

Per cent.

74.12
2.41
15.03
3.97
1.93

This table shows that the cement rocks used at the principal centers

of production are generally very high in magnesia. This is not re-

garded as a disadvantage in the manufacture of common cemeut, but

would be fatal to the use of these rooks in making Portland, in which

more than 3 or 4 per cent, of magnesia is said to render the cement lia-

ble to lose its strength and crack to pieces after hardening. The
analysis of the stone used at Coplay, Pennsylvania, however, shows

little magnesia, and nearly the exact proportions of silica and alumina

for a correct Portland cement mixture; in fact, Portland cement is

actually made in large quantity from natural rock at that locality.

The manufacture of hydraulic cement is a comparatively simple ope-

ration. The stone is burned in vertical, continuous kilns. In some

cases the fuel is charged with the rock into the kiln; it others the fuel

is burned in separate fireplaces and the flame allowed to pass up
through the charge. The clinker is drawn from the bottom, cooled,

sorted, and finely ground between horizontal or vertical millstones.

Such cement, when mixed with water to a stiff paste, will generally set

in less than, one-half hour, and after seven days in water should show
a tensile strength of 60 to 100 pounds per square inch.

The production of hydraulic cement in this country during 1891 shows

a slight increase over that of 1890. The price of the i^roduct in most
localities has, however, fallen decidedly, and at some pointshas reached

so low a figure as twenty to twenty-five cents per barrel (in bulk) at the

mill. It is impossible that the manufacture at this price can yield a

profit. The cause of this depressed condition of theindustry isperhaps

in part the increased use of Portland cement, the importations of which

for 1891 show an increase of more than 400,000 barrels over those of

1890. In Ulster county, New York, the production shows a slight in-

crease, one new company at Eosendale having been added to ^ the list

of producers. In Onondaga county and Erie county, New York, the

production has also increased. Moderateincrease is also to be observed

in Illinois, Ohio, and Wisconsin, and a very decided gain in Pennsyl-

vania, while in the Louisville region and in Kansas and Maryland the

production has declined. The only new works established during the

year are that at Eosendale, mentioned above, one at Cumberland;,
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Maryland, and one at Salt Lake City, Utah, tlie last of which produced
5,000 barrels near the close of the year.

The following notes are appended, referring to the present state of

the cement industry in various localities.

Alabama.—No cement is at present made in this State. A company
at Birmingham formerly attempted to make cement from blast-furtiace

slag and imported Portland, but these experiments have been aban-

doned.

Kansas.—The old works at Fort Scott, which have been owned for

many years by a, succession of companies, are now operated by the

Kansas City and Fort Scott Cement Company. This company also has

works at Kansas City, Missouri, but has not produced cement at that

point for two years. Kew works were built at Fort Scott about two
years ago by the Fort Scott Cement Manufacturing Company. These
two companies now make all the cement produced in Kansas;

Maryland.—The Cumberland and Potomac Cement Company began
operations at Cumberland in December, 1891.

Missouri.—The works at Silica are now standing idle.

Ohio.—Cement is manufacture,d at Bellaire, Belmont county, and
New Lisbon, Columbiana county, in the eastern part of the State j none
is now produced in the neighborhood of Sandusky.

Tennessee.—No cement is now made in the State. The works of the

Howard Company, of Chattanooga are at Cement, G-eorgia. At a
point 2 miles north of Erin, Houston county, a considerable quantity

of cement rock, claimed to be of good quality, has been quarried, but
the manufacture has not yet been commenced.

Virginia.—Companies are being organized to develop large deposits

of cement rock in Botetourt county, and at Savernake.

The following table gives the total amounts and values of hydraulic

cement produced in the various districts during the years 1890 and
1891. (The values given include the price of barrels.)

Product of hydraulie cement in 1890 and 1891.

Georgia, Cement, Bartow County
Illinois, Utica, and La Salle . -..

Indiana and Kentucky
Kansas and Missouri
Maryland
Minnesota
New Mexico
New York

:

Onondaga County
Ulster County
Schoharie County
Erie County . . .

.'

Ohio .

Pennsylvania
Texas
Utah
Virginia and West Virginia
Wisconsin

Total

No. of
works.

67

1890.

Barrels.

40, 000
363, 117

1, 533, 579
175, 000

• 223,209
87, 650

33, 750

292, 086
2, 683, 579

25, 357,

765, 734
57, 000

555, 000

40, 000

Value.

$40, 000
292, 784

1, 150, 184
122, 500
203, 785
65, 737

33, 750

190, 968

2, 213, 982
20, 286

560, 277
56, 000

434, 900
40, 000

Barrels.

50, 000
516,055

45, 000
206, 422

7, 441, 116
I

5, 676, 575

40, 000
409, 877

1, 513, 009
135, 000
213, 900
101, 875
33, 750

300, 941

2, 815, 010
27, 055

788, 300
70, 000

695, 000
40, 000
5,000

40, 000
539, 262

7, 767, 979

Value.

$40, 000
276, 931
983, 456
94, 000

195, 955
70, 406
33, 750

197, 344
2, 252, 008

21, 644
575, 283
68, 000

536, 600
40, 000

10, 000
33, 000

179, 145

5, 613, 522
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PORTLAND CKMENT.

The manufacture of Portland cement is carried on in Europe, chiefly

in England, Germany, and France, on an enormous scale. The produc-

tion in Germany during the past year is estimated to have been over

10,000,000 barrels. The demand for this valuable product in the United

States is rapidly increasing, as is shown by the increased imports, about

3,000,000 barrels having been imported during 1891. The manufacture
of Portland cement in this country is still in its infancy, but is undoubt-

edly destined to become an industry of the greatest importance. Re-

turns from manufacturers show the total production in the United

States to have been about 450,000 barrels, but much of this is probably

not, strictly speaking, true Portland cement. In view of the probable

future importance of the industry, a brief sketch of the materials and

processes generally employed, and of the history and growth of the

manufacture in this country up to the present time, may not be without

interest.

Materials.—For the manufacture of Portland cement some compara-

tively pure form of carbonate of lime and a siliceous clay, free from sand,

are required. In England chalk and clay from the river Medway are

generally used; in Germany calcareous marls, which are mixtures of

carbonate of lime and clay, or marly limestones, form the most common
material. As a source of carbonate of lime, limestone is not generally

advantageous, owing chiefly to the cost of quarrying and grinding it

and to the high percentage of magnesia which it often contains. Some
soft and pulverulent material, like chalk or shell marl, is preferable for

many reasons. Clay for cement-making must be siliceous, like ordinary

blue clay, not rich in alumina like kaolin or china clay, and must also

be free from sand or grit. Materials suitable for Portland cement manu-
facture occur in great quantities in various parts of the United States.

Process of manufacture.—The carbonate of lime and clay are inti-

mately mixed, in such proportion that the cement after burning shall

contain from 60 to 64 per cent, of lime. This variation is not arbitrary,

but depends upon the composition of the clay employed ; highly sili-

ceous clays requiring, in general, the use of a higher proportion of lime

than those richer in alumina. The proper composition of the mixture
must be determined with great accuracy by experiment, and closely

adhered to, since a variation of one per cent, of lime in the charge will

greatly affect the properties of the resulting cement. The material is

mixed in a wet, semi-wet, or dry condition. The operation of mixing
must be most thorough, and carelessness in this regard is one of the

most common causes of failure. With certain materials it is some-

times necessary to add a small percentage of flux, such as soda-ash, m
order to bring about proper combination during the burning.

The mixture is usually molded into bricks and dried, then charged
with the proper proi3ortion of coke into vertical kUns, somewhat like

those used for burning lime, and burned at an intense white heat for
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several hours. These kilns are usually intermittent, and require sev-

eral days for each operation of charging, burning, and cooling. In

Germany the Hoffmann ring-furnace is largely used; this consists of a

series of chambers connected with a central stack. The chambers are

filled and emptied successively, the heat of the burned clinker in one

chamber being utilized to dry the moist fresh material in another. This

form of furnace is especially applicable where fuel is costly and labor

cheap.

Various forms of continuous furnaces have been designed, and have

been used with varying degrees of success. In these the material and

fuel are charged at the top, and the burned clinker periodically with-

drawn from the bottom, as is usually done in burning common hydrau-

lic cement. The Dietzsch kiln, or Etagen-ofen, is one of the most suc-

cessful furnaces operating on this plan. The great obstacle to the use

of continuous kilns is the tendency of the charge, at the high tempera-

ture employed, to cake together and stick to the walls of the shaft, refus-

ing to descend regularly, and necessitating frequent stoppages to cut

out the obstructions formed.

Within a few years many efforts have been made to burn the cement

mixture, in the form of dust, in an inclined rotary cylinder heated by a

blast of air and gaseous fuel, the material being continuously run in at

one end, and issuing as burned clinker at the other. This process was

patented by Mr. Frederick Eansome, in England, in 1885, and has been

subsequently modified and improved by others. Many difficulties have

been met with in carrying out this plan, and the process can not be

said, as yet, to have been completely successful at any of the several

localities where it has been tried. It would seem, however, to be the

most rational method of carrying on the burning of cement, since it

effects an enormous saving in time and labor, and allows the tempera-

ture to be regulated far more exactly than is possible in the older pro-

cesses. The rotary furnace has been introduced at three or four points

in the United States, but its success has not yet been definitely proved.

If it can be made successful, it is undoubtedly the process for this

country, owing to the very great saving of labor which it accomplishes,

and it remains with American engineers to overcome the difficulties

which have thus far barred the progress of this promising process.

Afterburning, the clinker must be crushed, and ground to an extremely

fine powder.

'Only the finest dust has any value as a cement material, the coarser

particles showing no hardening power, and acting like so much sand.

Horizontal buhrstones, like those formerly used in flour-mills, are found

to be most effective in producing a maximum of dust. The operation

of grinding is a somewhat costly one, as great power is required and

the stones must be frequently dressed. The following table, taken from

the records of the cement-testing laboratory of the College of Civil En-

gineering, Cornell University, shows the results of tests of the fineness

of some of the best known brands of cement.
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point about one mile west of tlie older factory. At these works the

process of burning the cement in rotary furnaces, using a jet of petro-

leum as fuel, is in operation, and aj^pears now to be completely success-

ful, though many obstacles have been encountered. At the other works

at Warner's the old form of vertical kilns is employed.

Several smaller Portland cement works have also been established

in other States, as follows

:

Ohio.—At Harper, near Bellefontaine, Logan county, an immense

bed of shell marl exists, covering at least 500 acres. Works were built

there in 1887, and have since been in successful operation. At this

factory a large Dietsch continuous kiln is used, the only one in this

country. Portland cement is also made by a company in Columbus,

from limestone and clay, with addition of blast-furnace slag.

Fennsylvania.—In addition to the extensive works in Lehigh county,

already mentioned, a factory has lately been established by a Pittsburg

company at Wampum, Lawrence county. The materials useji at that

point are limestone, marl, and clay.

California.—The works at Santa Cruz, started five years ago, are

not now in operation. The material which occurs in great abundance

at this point is a so-called " coralline rock," which is quite soft, and

contains over 90 per cent, of carbonate of lime. It is undoubtedly an

excellent cement material. Efforts are being made to reestablish the

works on an enlarged scale. At Jamul, San Diego county, the manu-

facture of Portland cement was begun during the past year, but has

not yet reached any considerable proportions.

Oregon.—The works at Portland have not been in operation for about

three years, owing to litigation among the stockholders of the company.

This cement was formeliy made from natural rock, the burning of

which was carried on in a rotary furnace.

Dalcota.—Works were established at Yankton, South Dakota, in

1890, and produced over 30,000 barrels during the past year. The ma-

terials used are stated to be chalk and cIaj.

Colorado.—The works of the Denver Portland Cement Company have

been in operation for several years, and their capacity has lately been

largely increased. The material used is a finely-divided calcareous

marl, brought from the foothills near Morrison, 12 miles from Denver.

This marl is found in extensive deposits resulting from the disintegra-

tion of a shaly lime rock through atmospheric influences. It contains

about 60 per cent, of carbonate of lime. The deficiency of lime is sup-

plied by the addition of a suitable proportion of finely ground, pure

limestone.

Neio Yorh—Works have been established within the past year at

Tompkins Cove, Eockland county, but are working thus far only on an

exiierimental scale. A jDlant has been erected by one of the large

Pennsylvania companies at Jordan, a few miles west of Warner's. At
the works of the Buffalo Cement Company the harder portions selected
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from the ordinary lij^draulic cement clinker farnisli a Portland cement,

more than 20,000 barrels of which were produced in 1891.

The following' table shows the amount and value of Portland cement
produced in the United States during- 1890 and 1891

:

Product of Portland cement in 1S90 and 1891.

States.

California
Colorado
l)akota
Indiana
New York . .

.

Ohio
Pennsylvania

Total...

No. of
works.

1890.

Barrels.

17

12, 500

15,000
«5, 000
22, 000

221, 000

335, 500

"Value.

$40, 000

36, 000
140. 000
49, 000

439, 050

704, 050

Barrels. Value.

5,000
12,500
31, 813
15, 000
87, 000
35, 000

268, 500

45i, 813

$15, 000

40, 000
71, 579
36, 000

290, 250
82, 000

532, 850

1,067,429

Le Ghatelier^s researches on cements.-^A. very interesting series of ex-

periments on the active constituents of cements, and the cause ot hard-

ening, have been published by Le Chatelier (Annales des Mines, 1887,

388, 413, 465). Full abstracts of these papers will be found in the

Journal of the Society of Chemical Industry (1888, 567, 847). Exper-

iments were made on the properties of different calcium silicates and
aluminates. It was found that the monosilicate CaO,Si02, which oc-

curs in nature as Wallastonite, possesses no hardening properties j the

dicalcium silicate, 2CaO,Si02, falls to powder on cooling, owing to a

change in the crystalline form, and is the cause of the " dusting" often

noticed in cement clinker, especially in that containing too much clay.

Tricalcium silicate, 30aO,SiO2, or CasSiOg, hardens to a stone-like mass
in water, and is the chief active constituent in all classes of cements.

This silicate is very infusible, and can not be obtained by the direct

combination of silica and lime, but only by the agency of some fusible

silicate, such as clay. Microscopic examination of good cement-clinker

shows the presence of quantities of colorless doubly-refracting crystals

resembling sections of cubes. These consist of the above-mentioned

tricalcium silicate. The interstices between these crystals are filled

with reddish or greenish-brown substances, which are probably silicates

of lime, alumina, and iron. After hardening in water, cement shows the

presence of numerous hexagonal plates, consisting of calcium hy-

droxide, mixed with a. translucent white mass comi)osed of interlaced

groups of slender crystals of hydrated calcium silicate, CaSi03,2.5H20.

Le Chatelier expresses the hardening of cement by the following reac-

tion :

2Ca3Si05+ 9 H2O = 2CaSi03 2.5 H^O + 4Ca(OH)2,

according to which the tricalcium silicate is decomposed by water, form-

ing a hard crystalline mass of hydrated monosilicate and calcium hy-

droxide.
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The changes whicli take place in burniiig cements are tlins described:

At about 600^ tlie clay is dehydrated and decomposed; at 800° to 900°

the carbonate of lime gives off its carbon dioxide, and the lime remain-

ing begins to combine with the silica and alumina of the clay. Fusible

slags containing little lime are first formed; these become gradually

more basic by combination with more lime, forming the mono- and di-

calcium silicate, and finally the all-important trisilicate and the fasible

tricalcium aluminate. The only aluminate which is stable in the pres-

ence of water, and likely to be met with in hardened cements, the

author considers to be 40aO,Al2O3, ISHgO.

TESTING CEMENTS.

Accounts of the latest conclusions in regard to methods of testing

are given in Dingler's Polytechnische Journal {281, 114, 138, 163. Full

abstract in the J. Soc. Ohem. ind., 1891, 927). In order to ascertain

any tendency to ^'blow" or expand in air, it is recommended to prepare

pats of wet cement on sheets of glass, and after setting for twenty-four

hours to expose them for two or three hours to a temperature of 120°

0. in an air bath. Eadial cracks around the edge of the pat show the

cement to be unfit for use. Erdmenger has prox)Osed a high-pressure

test, which consists in exposing test-pieces of cement and sand to a

steam-pressure of 10 to 20 atmospheres. It is claimed that this method
shows in a few hours the strength which would be developed by several

weeks immersion in water. The injurious effect of magnesia is also

shown by this test. In regard to the influence of magaesia, it is claimed

by Dykerhoff and others that as little as 4 per cent, causes the cement
to show dangerous expansion.

The author takes pleasure in acknowledging his indebtedness to Mr.

U. Cummings, of IS^w Haven, Connelly & Shafer, of Eddyville, ^qw
York, and others, for valuable information used in compiling this report.

Cement imported and entered for consumption in the United States, 1868 to 1891.

Tears, (a)

1868.
1869.
1870.

• 1871.
! 1872.
1873.

' 1874.
1875.
1876.
1877.
1878.
1879.

Quantity.

Barrels.

Value.

$10,

9,

18,

52,

172,

209,

286,

.261,

247,

201,

184,

212,

Tears, (a)

1880
1881
1882
188.3

1884
1885
1886
1887 1 1,514,095
1888 1 1,835,504
1889 1,740,356
1890 1 1,940,186
1891 i 3,988,313

Qurditity.

Barrels.

370, 406
456, 418

6 585, 768
554, 896
915, 255

Value.

$373,

441,

683,

802,

825,

874,

962,

1, 470,

1, 731,

1, 704,

2, 249,

4, 411,

264
512
684
294
095 !

070
!

689
846
456

I

253
j

741 I

330

a Calendar years ending Decemljer 31 from 1886 ; prevlAus years end June 30.

h Classed simply as cement; kind not specified since 1883. It is probable, however, tbat about 95

per cent, of the total imports is Portland cement.



PRECIOUS STOTSfES.
By Geouge Frederick Kunz.

Introduction.—Since the last report on this subject was prepared,

definite and systematic mining has been carried on at seven places in

the United States, viz: Kear Los Oerrillos and in G-rant county, New
Mexico, for turquoise with much success and profit; extensively for

sapphire in connection with gold on the Missouri river, near Helena,

Montana, with what commercial success is not known ; for opal, with

fair success, at Gem City, Washington State; for tourmaline at Mount
Apatite and Mount Mica, both in Auburn, Maine, and for emeralds and

lithia emerald in Alexander county, ]S"orth Carolina, during 1891, but

with little success.

Production.—The following table gives the output of the various

gems and precious stones during 1891

:

Product of rough gems hefore cutting, for the year 1891.

Gems.

Turquois
Opal
Sapphire
Tourmaline
Garnet
Peridot
Emerald and litliia emerald
Aquamarine
Quartz
Smoky quartz
Gold quartz

Value.

$150,000
5,000

, 10, 000

3,000
3,000
1,000
1,000
1,000

10, 000
5,000
6,000

Gems.

Agatized and Jasperized wood
Pyrite
Chlorastrolite
Thomsonite
Fossil coral
Catlinite (pipestone)
Ornaments
Topaz
Miscellaneous

Total

Value.

$2, 000
1,500

500
200

1,000
5,000

15, 000
100

15, 000

235, 300

Estimated production ofprecious stones in the United States from 18S4 to 1891.

Species.
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Estimated pi-oduciion of precious stones in the United States from 1884 to 1891—Cont'd

Species.
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stream at a deptli ofsome few feet below water level. Bad weather inter-

rupted the work at that time, but subsequently they resumed the search,

and several more diamonds were found by other members of the party.

ISTothing more was done in 1887, but in panning three miles farther up
the stream Mr. Kewell found another diamond, much distorted and

oflf color, m the summer of 1888 actual sluicing for gold was begun,

and in three weeks' time in the gravel at the washout four diamonds

were found. One came from the surface of the gravel bed and one

from a pit some 30 rods distant, at a depth of 5 or 6 feet below water

level. The most perfect stone was obtained by a workman, who se-

creted it. JO. 1889 prospecting was resumed on the west branch of Plum
creek, and here Mr. Nichols found another diamond in gravel taken

from the sluice. Two or three small ones were also found in the tailings.

Gold occurs all along the main branches of Plum creek, as well as

along the smaller runs of their extreme headwaters from 2 to 5 miles

from their junction. From Mr. Nichols the writer received a series

of si)ecimens both of the gold-bearing sands in which the diamonds
sent to him for examination were reported to have been found, and
three of the diamonds weighing, respectively, H- of a carat (160.5

milligrammes), ^^ of a carat (46 milligrammes), and -^ of a carat (19.25

milligrammes). Only the largest of these would cut into a stone of any
value. It is a hexoctahedral crystal with rounded faces, white, with a

slight tinge of grayish green, and could be cut into a perfect brilliant

of about 3^ of a carat. On one side is an L-shaped depression with

rounded faces in which there are minute grains of sand. The next in

size is a slightly yellowish elongated hexoctahedron. The surface is

less smooth than that of the larger one and is entirely covered with

small crystalline markings. The smallest one is an elliptical hexoc-

tahedral twin, with a dull surface. In color it resembles the second.

The sand sent by Mr. Nichols, when examined by the microscope, was
found to contain the following minerals besides the quartz grains:

magnetic iron, titanic iron, almandite garnet in grains and in minute
perfect dodecahedrons, small transparent brilliant crystals, none more
than one-third the size of a pin's head, of what appeared to be spessar-

tite or essonite garnet, numerous grains and rolled crystals of monazite

and one small grain reported to the platinum, but this was lost before

the writer could examine it. The whole material is thus seen to resem-

ble in many particulars the gold-bearing sands of Burke county. North
Carolina, and Hall county, Georgia. This matter is interesting as a

new locality for diamonds, but it is very doubtful if these sands wiU be

more prolific or the discovery have any greater commercial value than
the gold sands of the southern Alleghenies up to the present time.

Diamonds in meteorites.—A remarkable account has been published

by Prof. George A. Koenig, of the University of Pennsylvania, regard-

ing the discovery of what appears to be diamond, or at least the dia

mond form of carbon, in a meteorite from Canon Diablo, Arizona, sent
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to him for examination by Prof. A. E. Foote, of Philadelpliia, who ob-

tained it at the locality in 1891. The following is a summary of this

account : («)

The piece examined weighed about 16 pounds; it was one of anum-
ber, some of which were very large. On attempting to cut it, remark-

able hardness was at once observed, and the edge of the half-inch

chisel was repeatedly broken. Presently an intensely hard spot was
reached where a black powder was produced instead of chips. This

powder carefully collected amounted to about four-tenths of a grain.

The spot was found to be a round cavity, about half an inch across,

through which the cutting machine had passed, leaving the halves on

both sides lined with a black mammillary coating, resembling black

diamond. On attempting to polish the sections of the meteorite on an
emery wheel, the latter was cut to pieces where it met with this cav-

ity, and corundum was easily cut into grooves by the black coating.

The powder dissolves in nitric acid, yielding a red solution resembling

iron carbide and leaving a black residue. The latter with sodium hy-

drate yields an intense amber yellow or gold-colored liquid, from which
acids give no further precipitate. The residue, fused with hydrosodium
sulphate, left a substance in which the microscope revealed minute par-

ticles, some black and others partially transparent, and one Avhite

spherical grain. These had no effect on polarized light. Unfortu-

nately, however, they were lost by an accident before further examina-

tion could be made.

During 1891 work was carried on for a number of months at Isons

Mills, Elliott connty, Kentucky, at the periodotite dikes previously

examined by Dr. Diller and the writer by direction of the U. S. Geolog-

ical Survey. It was supposed at that timethat as these dikes contained

carbonaceous shale under conditions similar to those at the south

African fields diamonds might also be found there. Although it was
suggested previously {b) that the paucity of the carbon in the Kentucky
shale precluded the possibility of its containing diamonds, yet a num-
ber of gentlemen have carried on operations there during 1890 and 1891

with the hope that diamonds may at some time be obtained. These

effc»rts have not yet met with success.

Sapphire.—The sapphire locality in Montana is being developed.

The mineral is found to be somewhat abundant in the gravel bars of

the Missouri river for a distance of some 6 miles. The principal ijoints

are those known as Euby bar, French bar, Spokane bar, and Eldo-

rado bar. Of these, the central point is the Spokane bar, at Stubbs

ferry on the Missouri, some 12 miles east from the city of Helena.

Although these bars had been partially sluiced for gold, no systematic

attempt had been made to work them for gems until 1891. Some of

the sapphires had occasionally been sent to large cities, but they never

aAm. Jour. Sci., 3d ser., vol. xlii, 1891, p. 413.

J> Science, October 29, 1886, and September 16, 1887.
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until recently received inncli recognition, owing to the higli price of

cutting sapphire gems and the small demand existing for stones other

than of deep color, such as true ruby red or sapphire blue. In 1889 an

area of about 4,000 acres (6^ square miles) was purchased, or the op-

tion obtained u})on it, by a company capitalized at £450,000, which

contemplates working Eldorado bar and the other bars for a distance

of about 6 miles.

The company has had the property examined by mining engineers,

whose estimate is that Eldorado bar will yield some 2,000 ounces of

sapphires to the acre. Only a part of these, hoAvever, may be of such

quality as to warrant cutting for gems. The stones found exhibit a

great variety of colors, chiefly the lighter shades of red, yellow, blue,

and green. The latter tint is found quite pronounced, being rather a

blue green than an emerald green. Nearly all them, when finely cut,

have an apparent metallic luster, strikingly peculiar to the stones from

this locality. IsTo true red rubies, nor true blue sapphires, the colors

demanded by the public, have been found, the other shades having

thus far been only sought by the collectors. It is claimed that there

is an abundance of gold, and time only can tell whether the enterprise

can be a success.
,

Several minor companies have been formed or are contemplated.

One, known as the Spokane SaiDphire Company, embraces that part of

the river, near Stubbs ferry, and on what is known as Spokane bar, and
one is said to have been formed to protect the interest of the Montana
Sapphire and Euby Company. At all these bars the sapphires are

principally found in a layer of auriferous glacial gravel a few inches in

thickness, which reposes directly on a slaty bed rock. While work was
going on at Ruby bar, a mastodon tusk, 3 feet in length, was found in

the sapphire layer.

Among some of the associated minerals observed were white topaz in

brilliant crystals not over one-fourth of an inch in length, similar to

those from Thomas mountain, Utah ; rounded grains of garnet, some-

times as large as a pea and rich ruby red in color, often erroneously

called rubies; cyanite in broken translucent crystals, which are white

with blue patches, one-half an inch in length and one-eighth of an inch

in diameter 5 cassiterite (stfeam tin) in rolled concentric nodules, none

over one-fourth of an inch in diameter; limonite j)seudomorph after iron

pyrites, in a variety of imitative and concentric shapes, showing a radi-

ated structure when broken; chalcedony in small irregular and imita-

tive pieces, often an inch in length ; and white calcite in small rolled

masses.

In regard to the original source of the sapphire itself it is worthy of

note that during the winter of 1889 and 1890 an erui)tive dike was
found mitting the slaty rock at Euby bar, on which rests the glacial

gold grave] . In this eruptive rock were found crystals of sapphire,

pyrope garnet, and sanidine feldspar. There seems little doubt that

all the sapphire along the bars of the Missouri river has come from the
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breaking down of a rock similar to tliis. It is evident that some out-

croppings liave been eroded by glacial action north of all the bars, but

from what precise locality is not yet known. It can not have come from

the dike at Euby bar, as this locality is 6 miles south of Eldorado bar,

where a quantity of sapphires were found, but rather from some others

now worn away or covered over farther to the north. Mining in this

district will x)robably bring to light other dikes, as did the drifting of

a level at Euby bar some hundreds of feet from the outcrop of the orig-

inal 4-foot dike. The rock is shown by Mr. H. Miers to be avesicular mica-

augite-andesite, containing an abundance of brown mica and porphyritic

crystals of augite.(tt) The ground mass consists chiefly offeldspar micro-

lites with a considerable amount of glassy interstitial matter and much
magnetite. Many of the cavities are occupied by a brown glass which

appears yellow in thin sections and displays a spherulitic structure

originating in the sides of the cavities.

It is of course difficult to say whether or not the sapphires have been

caught up by the augite-andesite from schists or other rocks cut through

in coming up, as may have been the case in the occurrences in the Eifel

Laacher See, at Unkel, and in Auvergne at Bspailly, France.

Owing to the prominence given to the Montana sapphires by the

press some thousands of these stones have been sent east and to other

centers by the people residing in the vicinity of the district where they

are found, for cutting. The result has been that many of them have

been cut in the belief that they have a value as gems far beyond their

true commercial one. With them many garnets also have been sent

frequently exceptionally fine in color.

Emerald.—The mining for emerald and lithia emerald has been car-

ried on for ten years by the Emerald and Hiddenite Mining Company,

organized in 1881, with a nominal capital of $100,000. Work was car-

ried on for some time during the summer of 1891, and about 1,500 carats

of lithia emerald (hiddenite) and a few small emeralds were obtained,

although all were of little value.

Turquois.—During 1890 and 1891 turquois of fine quality and of gem
value has been found in the United States. The main locahty is the

one near Los Cerrillos, New Mexico; the others known are in Grant

county, New Mexico.

During the early part of 1890, what is known as the Castilian tur-

quois mine was leased an.d a number of men put to work by Mr. J.

A. Allen, of Chicago, Illinois. This mine is 7 miles from Los Cerrillos,

New Mexico, on the road from that place to Santa ¥6, and about 1^

miles from Bonanza, with another one adjacent to it. At both these

places an immense amount of working was done- centuries ago by the

Indians, as the hundreds of stone hammers observed by the writer in-

dicate. This property has been opened during the past year, a shaft

has been sunk 75 feet, and a lode opened for about 40 feet. The vein or

a Mineralogical Magazine, vol. 9, No. 44, 1891, p. 396.
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lode is nearly due east aud west. Althoiigli the rock is the same, the

color of the turqnois is superior to that found at the old mine, and a

number of other mines have been opened in this vicinity. Thousands
of stones were obtained during the two years' operations. Many of

them are of fine blue color, quite equal to the best Persian, and ma-

terial has been obtained choice enough to insure a sale amounting to

fully $200,000. A single stone has been sold for about |4,000. The
discoveries have i^roved especially valuable at a time when the Persian

mines have almost ceased to yield.

Two new localities for turquois hav^e been discovered in the Burro

mountains, near the old Paschal smelting works, about 15 miles south-

west of Silver City, in Grant county, ISTew Mexico. This discovery re-

sulted in the forming of an eastern company, which is finding fine

material.

This company, organized in October, 1891, under the name of the

Azure Mining Company, under the laws of the State of IsTew York and

incorporated, has a number of turquois mines in New Mexico, but up

to the present has paid especial attention to but one mine, the Azure.

This has been steadily worked and several thousands of dollars' worth

of turquois have been sold. The colors range from a deep sky-blue to

a blue with a faint tint of green, the fine material being limited in

quantity. The stones produced at this mine always have a tint of

green, due either to a partial change in the mineral or to a local varia-

tion. They are not by any means an ideal turquois blue, but they fur-

nish good merchantable material, and if they continue to keep their

color it is believed that they will eventually drive out of the market the.

Egyptian and the poorer quality of American stones. Up to the present

time the output of good turquois has not much more than paid for the

expenses of the enterprise. After selling the turquois for seven

months the owners claim that thus far they do not know of a single

stone that has changed color.

The turquois traverses the rocks in seams and streaks, one mass ot

which measured 8 inches in diameter and was one-eightli to one-fourth

of an inch in thickness. A heap of debris 50 feet in height aud quan-

tities of small fragments of weathered turquois show that this locality,

like the other New Mexican ones, was extensively worked by the abo-

rigines.

About 12 miles from this deposit is an Indian graveyard. In every

grave that has been opened a few polished or irregular-shaped turquois

beads have been found.

As to the use of turquois by the aborigines, the writer observed some
interesting facts in New Mexico recently while witnessing the annual

^'festa," which is held on August 4 in honor of the patron saint of the

Indians of the pueblo of Santo Domingo, a point lying about three

miles west by south from Wallace Station, on the Atchison, Topeka and

Santa Fe railroad. This " festa " is attended by many Indians of the

6442 MiN 35
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iieigliborhoodj including the San Felipe, Navajo, Isleta, Acoma, and

Jicorilla Aijaclie tribes, and a curious custom is maintained. A carved

wooden image of the saint, about four feet high, which is said to date

from the time of the reconquest iu 1692, is carried in procession through

the principal streets to a small tent made of the finest Navajo blankets.

Here it is placed on an improvised altar and various oflferings are pre-

sented to it. Among these are strings of turquois beads, both round

and flat, of the choicest color, which are suspended from the ears of

the figure and from a string which encircles its neck, while on its

breast is hung one of the curious turquois-encrusted marine clam-

shells, similar to one which Lieut. F. H. Gushing found in the excava-

tions near Tempe, Arizona. (a) With the excei)tion of a black band of

obsidian running across the center, the entire exterior of the shell is

covered with a sort of miniature pavement of little squares of tur-

quois cemented to it with a black shellac-like substance obtained from

the ^' grease-wood" plant common in New Mexico and Arizona.

Tourmaline.—The Mount Apatite Mining Company, organized in

1891, kept a small force of men at work at Mount Apatite, Auburn,

Maine, during that summer and obtained a large quantity of material

in the form of mineral specimens, but few gems of any value. The
operations carried on by private parties yielded during 1890 about

$1,000.

In September, 1881, the Mount Mica Tin and Mica Company was
organized under the laws of the State of Maine, proposing to explore

and mine the deposits in Oxford county, which were believed to be

rich in tin, mica, tourmaline, and the minerals of the lithia group.

Their principal property was the Bowker farm, situated on the famous

Mount Mica, in the town of Paris, Oxford county, Maine, about 4 miles

distant from South Paris station, on the Grand Trunk railroad. The
company was organized with a nominal capital, the stock being entirely

held by the directors and officers. Work has been carried on from

time to time at this locality, generally when the farm hands in the

vicinity were not otherwise employed. This is true as well of the mine
at Hebron, Maine, also secured by the company. Single gems have
been obtained valued at over $500 each, and in all at least $15,000

worth have been found since 1881. A number of these have been sold

and others retained by the directors, in whose collections they have
been placed. The bulk of the crystals—the famous Hamlin collec-

tion of tourmalines—has been sold by Dr. A. C. Hamlin and presented

by Mr. James A. Garland to the mineralogical cabinet of Harvard
University. This collection will be more fully described and figured

in colors in a publication which Dr. Hamlin is now preparing. It

contains the finest crystals of tourmaline on the matrix found at Mount
Apatite, and the finest collection of minerals found associated with

tourmalines at this locality, collected by Mr. Thomas F. Lamb, of Port-

a Gems and precious stones of Nortli America, p. 61.
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land ; also, a series of nearly one hundred crystals from the same place,

collected by the late Prof. N. H. Perry, and a number of other crys-

tals from other Maine collections. Harvard University, therefore,

now possesses the finest known series of colored tourmalines in the

world.

A new locality for pink tourmaline is given by Mr. Orcutt in a report

on the minerals of the Colorado desert.(«) It is found in the mountains

of Lower California, south of the' Alamo mines (though whether within

the actual limits of the desert or not, he does not specify), in an iden-

tical association with that from Eumford, Maine, and from Rozena, Mo-
ravia, viz, rose-colored tourmalines in lepidolite.

Quartz.—An interesting discovery has been made at Placerville,

Eldorado county, California, by Mr. James Blackiston, in a quartz

ledge running north and south and dipping eastward from 45 to 50

degrees. The rock of the ledge, which is partly decomposed and partly

compact, is traversed for perhaps 100 feet by a vein of crystallized

quartz varying in width from 8 inches to over a foot. This vein is also

decomposed, and is filled in with a reddish earth or sand and can be dug
into with a stick or board. It was full of quartz crystals of all sizes,

from that of a man's finger up to large dimensions, some of the crystajs

weighing as much as 80 or 90 pounds.

Several of these, over 50 pounds in weight, were pellucid and free

from flaws ; while others have peculiar interest from remarkable inclu-

sions of chlorite, 3 to 5 millimeters in thickness, at several depths in

the crystal, thus marking .successive stages of crystal growth and
making very striking " phantoms," generally of green chlorite on
white quartz layers. Of still greater interest, however, are other

quartz crystals, 2 to 4 inches in length and half as much in diameter,

containing at or near their centers inclusions resembling grouj)s or clus-

ters of dolomite or siderite crystals cream-white to brown in color, and
consisting of many curved rhombohedra from 2 to 4 millimeters in di-

ameter.

Quartz crystals containing inclusions of goethite crystals, have been
found in the Tarry All range, 40 miles west of Colorado Springs, and
cut into beautiful ornaments resembling quartz penetrated by crystals

of black rutile.

Smoky quartz.—^Fine crystals of smoky quartz, one of them 3^ inches

in length and If inches in diameter, have been found in Three-Mile

gulch, 3 miles southeast of Helena, Montana.
Hydrolites.—Thin shells of chalcedony filled with Avater and <.'ontain-

ing a moving bubble, measuring from | to 1^ inches in diameter, are

frequently found on the Oregon coast near Yaquina bay and Astoria.

In a report on the minerals of the Colorado desert, Mr. C. R. Orcutt

mentions " water-agate" (hydrolite) from Canyon Springs, and beautiful

agates and chalcedonies in the drift of the desert and scattered over

the mesa-like formations that border the dex)ressed plains.

a C. R. Orcutt, Tentli Annual Report of the State Mineralogist of California, 1890.
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Agate.—Agate in bowlders from a few inches to a foot across, of

rich red, brown, and mottled tints, is found in the vicinity of Austin

Bluffs, near Colorado Springs and Colorado City, Colorado.

Agatized icoocl.—In the eiglith annual rej)ort of the U. S. Geological

Survey for 1886-87, Prof. Lester F. Ward, has contributed the most ex-

haustive treatise on the geological distribution of fossil plants through-

out the world, including silicified and agatized wood, that bas ajjpeared

up to the present time. He says

:

" These remarkable petrifactions are believed to occur in the Shina-

rump group of Powell, and their mode of occurrence is described by

him in his ^ Geology of the Uintali moiintains,' 1876, p. 69. These great

trees of stone are believed by the Indians to be the shafts of their

thunder-god, Shinauav, and from this Major Powell named the group,

w^hich he regards as of Cretaceous age."

On visiting Chalcedony Park, the nearest of the three so-called for-

ests in this formation on the Atlantic and Pacific railroad, the writer

found it to be about a mile square and inclosed by table lands from 50

to 100 feet in height. Nearly all the agatized wood is found on the flat

plain below these table lands, and rests on layers of sandstone. The

lower la^'er is chocolate-red, another white, another black, and another

a compact sandstone, gray, and on these rests a layer of white sand-

stone in which all the wood at this locality originally belonged. By the

washing and weathering away of this formation, the tree trunks have

rolled down to the level plain below, and none of them were ever in

place there. In the upper layer, where they belong, no trunks occur

in -the upright position, nor were any roots visible; and since none of

the trees retain any of the original bark, it seems very probable that

all this deposit was once the bed of an inland sea or lake.

There exist two more deposits of jasperized wood, distant respec-

tively 8 and 16 miles from Chalcedony Park; and also a number of out-

crops of this material are seen along the line of the Atlantic and Pa-

cific railroad, although the quality is not as fine as that of the three

original deposits.

Within 3 miles of Los Cerrillos, New Mexico, there is a small fossil

forest of agatized and jasperized wood, closely resembling that of the

Chalcedony Park in Arizona. Two sections from this locality, weigh-

ing about a ton each, are to be seen in the collection of the Historical

Society of New Mexico, at Santa Fe.

Dr. Alexis A. Juhen, who has made a careful microscopic study of the

jasperized wood, made the following communicafion to the New York

Microscopical Society at the January meeting, 1892 :
" In the jasperized

wood from Arizona, many of the wood cells arfl» traversed by the well-

preserved mycelium of a fungus, secreting iron oxide, of which the still

living species has already been described.—[Jour, of the N. Y. Micro-

scopical Society.] The fine threads are silicified and heavily coated

Avith yellowish to reddish brown ferric oxide, and, by their minute and
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close Drancliiug, foi-in spongy masses of cylindrical shape, often some-

what curved or spiral, and of a little less diameter than the wood cells

along which they lie. It was often noticed in a sliced thin section of

the silicified wood tliat these spongy cylinders of iron oxide adhered

mostly to the same side of the wood cells which inclosed tliem. In

other cases, the walls of several wood cells appeared to be broken
down in the vicinity of the larger ocherous cylinders, as if by erosion,

through tlie agency of the organism, producing irregular cavities, now
filled with clear quartz.

"Another mode of growth of the fungus was well shown in many
branching plants which have insinuated themselves within the tliin

lampllitt, which make up the walls of the wood cells, and so have crossed

over several cells throughand inside of their walls, but without enter-

ing the cells.

"The mode of introduction of the fungus into the wood is clearly

shown in many thin veins of agate, Avhich cross the sections and indi-

cate cracks in the trunk of the original tree. In these veins, as well as

in the erosion cavities referred to above, many fungus spores were ob-

served siDrouting into mycelium, of which some of the branches were
noticed penetrating through the walls of the neighboring wood cells.

From these, as well as from other facts observed on the plant now living,

the following conclusions were drawn

:

"1. That the tree fell and was submerged in a shallow sheet of gently

running water, such as that which oozes through the cedar swamps of

the Atlantic coast down to the sea, at the present day.

"2. The wood tissue of the tree was attacked by the water fungus
immediately after its fall, and this growth mainly progressed on the

lower side of the cells in the prostrate tree. After the decay and loosen-

ing of the bark, the floating spores of the fangus evidently made their

entrance into the tree, through the cracks in its trunk.

"3. The slowly moving current under the swamp brought by infil-

tration into the wood cells a constant supply of water, charged with

organic salts of iron, etc. The coloration of the wood has been effected,

not by chemical or mechanical agency, but entirely by organic secre-

tion and deposit of ferric oxide, etc., by this interesting species of water
fungus.

"4. The complete silicificatiou of the wood finally ensued, with a
deposit of the chalcedonic and crystalline quartz, i>roducing varieties

of jasper, banded chalcedony, ruin agate, etc.

" In the silicified wood from Barillas Springs, Texas, still more deli-

cate and complex forms of the same fungus were detected in a perfect

state of preservation."

Opal.—In August, 1890, Mr. James Allen, a jeweler, of Yonkers, New
York, detected what proved to be fire opal in a heap of rocks thrown
out in digging a well, from a depth of 22 feet, on the farm of William
Leasure, near Whelan, 20 miles southwest of Colfax, in Washington
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State, lat. 47 north, long. 117 west. This point is about midway be-

tween the Ooenr D'Alene and the Nez Perces Indian reservations, near

Moscow, Idaho, almost on the- line of Idaho and Washington. The
material was rather plentiful, as the last 4 feet of the rock contained

cavities filled with precious opal. The rock is a basalt in which most or

nearly all the feldspar and pyroxene, as well as the green mass, appears

to have been altered. Some original constituent may have changed,

but whether or not it is olivine it is difficult to determine, because of

the crystalline aggregate character of the pseudomorphic mass. The
pieces vary from the size of a half pea to that of a hen's egg, and are

found in vasicular lava; the smaller nodules are very rich in color, but

the larger ones often have little or no play of colors. The quality of

some of the specimens examined was very fiiie, and if the material is

as abundant as supposed, and is properly worked, it is likely to be one

of the most promising of our precious stones, from a financial point of

view. Mine buildings have been erected and the locality has been

named Gem City. A company was organized in June, 1891, under the

laws of Colorado, with a capital of $250,000, and the operations com-

menced in July. Up to the first of October about $280 was expended

for mining and supi)lies, and after paying for lapidary work and other

expenses, the yield was $3,500 worth of opals, which were sold at from

$30 to $55 a carat. Some of these prices were in excess of that of Hun-
garian material of equal or finer quality. This spring, owing to the

unusual weather, about three weeks' time was lost, and work was in-

terrupted by water and snow three times; still, with an expenditure of

about $1,200 up to date, the results have more than doubled in both

quantity and quality, one very superior stone having been found and

sold at an extraordinary figure—much higher than the prices quoted

above. The work is carried on by about 20 men, and is much fn the

nature of an open quarry. As it progresses into the hill the top soil

becomes deeper, but the layer of black basaltic rock next to it and over-

lying the softer opal-bearing rock remains of about the same thickness.

Considerable veins of ocher are met with and various kinds of clay;

and good opals are often found embedded in so-called " soap holes," in

a greasy, fine-grained, and very tenacious clay. Kernels of opal, aU of

good quality, are found in hollow amygdules in the rock, the cavities

being generally larger than the opal.

Hyalite.—Hyalite, transparent and in great quantity, breaking with

an apparent starch-like fracture, has been found in Lake county, Cali-

fornia, by Mr. H. H. Myer. Very fine hyalite in thick seams was ob-

served in the trap rock at the falls of the Willamette river, at Oregon

City, Oregon, and in beautiful botryoidal masses in the Weiser valley

lava fields, about 20 miles north of Weiser, Idaho; at both the latter

localities it is equal to the hyalite from Waltsch, Bohemia.

Garnet.—Large quantities of purjjle almandine gainet, in the form of

rolled fractured pieces, have been found along the Columbia river in
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Washington and Oregon. These vary in weight from one-half a carat

to one-half an ounce. Many of them are good for gem purposes or for

watch jewels, and their color is often equal to the best Indian " alman-

dine" garnet.

Malachite.—From the Copper Queen mine at Bisbee, Arizona, fiilly a

ton and a half of beautiful specimens of malachite have been obtained,

many of which were polished and sold in Colorado for mineral sx)eci-

meus.

Titanite, Sphene.—A very remarkable discovery of titanite has been

made by Mr. Ernest Schernikow at the celebrated Tilly Foster iron

mine at Brewster's, Putnam county, Xew York. Several hundred mag-
nificent crystals have been obtained, varying in size from 1 to 2 inches

in length; nearly all have highly polished faces, and some are beauti-

fully twinned. They are of fine yellow shades; many are transparent

and several are large enough to cut into gems of from 1 to 15 carats

each. These were found during the removal of the upper surface in

the new excavations at the mine.

Aboriginal lapidary worh.—A visit to Oregon City elicited the fact

that Mr. H. O. Stevens and others had found about 150,000 small

arrow points on the beaches of the Willamette river at Oregon City,

Oregon, between the years 1860 and 1890, principally in two places.

One is on the east bank of the Willamette, 300 or 400 feet north of the

bridge, where the banks are 15 to 30 feet high, and covered with a

dense growth of fir and ash trees, some of them 3 feet in diameter. The
arrow points are fonnd in a layer from IJ to 3 feet below the surface.

The other locality is what is known as Green Point, half a mile above

the bridge, where a small creek enters the Willamette river; there the

banks have receded some 250 feet since 1861, and during the freshet of

1890 over 200 feet. As a result, an island 100 feet in length has been

formed in the middle of the river. At both these places the arrow points

are gathered by boys and local collectors immediately after a freshet.

In the debris of the river are to be found large quantities of broken

fragments of obsidian, agatized wood, jasper, and other materials from

which the arrow points were made; also large diorite hammers, weigh-

ing from 2 to 10 pounds each. There is every indication that these

arrow points were not made by the modern Indians, or they would not

have existed in such quantities, nor at such depth as the large growth

of the trees would indicate. Arrow points, equally fine, are found

under similar conditions along the Columbia river. The modern Ore-

gon Indians do not know how to make even rude ones, and have never

offered arrow points for sale.



ABRASIVE MATERIALS.-
By E. W. Pakker.

BUHRSTONES.

Tlie production continued to decrease. The number of pairs of bulir-

stones made from domestic stone in 1891 was 596, with an aggregate

value of $16,587. This is a decrease in value from that of 1890 of

$7,133. The product in 1891 distributed by States was : Kew York,

esopus stone, 353 pairs, worth $8,806; Pennsylvania, cocalico stone, 94

pairs, worth $3,801, and Virginia, Brush Mountain stone, 149 pairs,

worth $'3,980. The value of the annual x)roduct since 1883 is shown in

the following table. It is probable that the figures for 1888 and pre-

vious years are in excess of the actual product, the reports having been

based on the estimates by operators of the total yield of their respec-

tive regions, and not from a compilation of individual returns.



ABRASIVE MATERIALS. 553

by this value in 1891 was about 60,000 tons. Practically all of the prod-

uct is from Michigan and Ohio, the portion obtained from California

and South Dakota, the only other producing States, being insignificant

in comparison. The annual i)roduction of grindstones since 1880 may
be seen by the following table

:

Value of grindstones ]}rod need in the United States, 1S80 to 1S91, inclusive.

Tears.
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orange. Tlie total amount of rougli stone produced in Arkansas in ^^

1891 was lj029,840 pounds and in Indiana 514,000 pounds, nearly all

of which was shipped to Pike Station, New Hampshire, for manufac-

ture. In addition to this a small amount of Labrador stone from ;

Truxton, ISew York, and chocolate stone from Lisbon, New Hami)-

shire, was produced. To complete the list must be added sandstone

from Indiana made into kitchen and shoemakers' rubstone, and Indian

Pond and Lanes ville scythestones quarried at Haverhill and Piermont,

Grafton county, New Hampshire, and Orleans county, Vermont. Be-

sides the domestic stone, the Pike company handles Water-of-Ayr stone

from Scotland,. some Turkish oilstone, and Belgian and German razor

hones.

The company reports the following domestic product marketed

:

Washita stone, 460,000 pounds ..

Arkansas stone, 15,000 pounds .

.

Labrador stone, 2,000 pounds
Hindostan stone, 300,000 pounds
Sandstone, 120,000 pounds
Chocolate stone, 15,000 pounds .

.

Sythestones, 14,000 gross

Total

Value.

$55, 000
20, 000

200
11, 500
1,800
1,500

60, ODD

150, 000

Of the above sales the following is furnished as as estimate of the

quantity exported. It should also be stated that the foregoing, as well

as the following, figures are not taken from the books, but are suffi-

ciently correct to serve all practical purposes.

The exports were about

:

Estimated exports of whetsionea in 1891,

Scythestones, 8,000 gross
Washita stone, 160, 000 pounds .

Arkansas stone, 7,500 pounds. .

.

Hindostan stone, 100,000 pounds

Total

Value.

$20, 000
18, 000
10, 000
3,500

51,500

Estimated imports of ivhetstones in 1891.

Value.

Turkey stone, 1,500 pounds
Scotch stones (all kinds), 6,000 pounds
Razor hones, 800 dozen
English scythestones, 50 gross
Norway Ragg scythestones, 10 gross .

.

German emery scythestones, 25,000

Total

$;ioo

600
1,200

iiUO

50
500

2,950
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Imports of hones and whetstones for the years 1880 to 1890,
'

Tears ended June 30—
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Emery imparled into the United Statesfrom 1SG7 to 1S91, inclusive.



FERTILIZERS.
PHOSPHATE ROCK.

The total product of phosphate rock in the United States during the

calendar year 1891 was 587,988 long- tons oi" phosphate rock, which went
into consumption. The stocks increased by 90,269 tons, not counted in

the above. The product realized a gross total of 13,651,150. Florida

furnished 113,482 tons of the product, which was nearly equally divided

between land rock and river pebble. The stocks accumulated in Florida

at January 1, 1892, were not noticeably larger than in South Carolina.

In price the South Carolina rock averaged $6.20, and Florida $6.25 per

ton.

SOUTH CAROX-IlSrA.

The product comprised 344,978 tons of land rock, worth $2,187,160,

and only 130,528 tons of river rock, worth $760,978. This decrease in

the river rock was due to the action of the phosphate commissioners,

who brought about a much curtailed product from the Coosaw Company
by insisting upon the right of the State to discontinue the contract for

riv^r dredging at a royalty of $1 per ton, and this right was con-

firmed by the United States Supreme Court. Further curtailment of

the shipments of river rock was due to the necessity of the river

miners meeting the competition of the Florida rock to a much greater

extent than the land miners. The shipments were reduced, but dredg-

ing continued actively, with an accumulation of stocks. The average

price obtained for land rock was $6.33 per long ton, and for river rock

$5.88. The total amount mined in South Carolina in 1891 nearlyequaled

the product of 1889, which was the year of greatest product, the total

then reaching ^541,645 long tons. The product of 1891 was slightly

greater than that of 1890. The product since the beginning of the in-

dustry is summarized by years in the following table:

557
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Phosiihate rock (wnshrd product) mined hij the land and river mining companies of South
CaroVma,

Tears ending May 31^

1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1885
1886
1887
1888
1889
1890
1891

(June 1 to December 31)

.

(calendar year)

Land com-
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Detailed statement of total foreign and coastwise sMp'tnenta and local consuv)p1iov niiice

July 1, i,?74—Continued.

Perioda.

Jan. 1, 1886, to Dec. 3] , 1886 .

Jan. 1, 1887, to Dec. 31, 1887 .

Jan. 1, 1888, to Dec. 31, 1888 .

Jan. 1, 1889, to Dec. 31, 1889 .

Jan. 1, 1890, to Dec. 31, 1890 .

Jan. 1, 1891, to Dec. 31, 1891 .

Shipments and
consumption.

Foreigu porta .

Domestic xjorts

Consumed
Foreign port.s .

Domestic ports
Consumed
Foreign ports .

Domestic ports
Consumed
Foreign port .s .

Domestic ports
Consumed
Foreign ports .

Domestic ports
Consumed
Foreign ports .

Domestic ports
Consumed

Beaufort,

liong
tons.

153, 443

14, 622
9,000

189, 995
15, 905
13, 000

124, 474
20, 404
13, 000

137, 102
60. 000
15, 000
72, 241
15, 000
13, 000
94, 528
22, 000

14, 000

Cliarles-

ton.

Long
tons.

5,926
187, 558
60, 000
9,740

181, 918
70, 000
3,611

212, 078
75, 000
5,900

248, 643
75, 000
55, 000

213, 757
85, 000
4,655

2ri2, 083
88. 250

Total.

Long
tons.

159, 369
202, 180
69, 000

199, 735
197, 823

83, 000
128, 085
232, 482
88, 000

143, 002

308, 643
90, OUO

127, 241

228, 757
98, 00;)

99, 183
274, 083
102, 250

Total for

each.year.

430,519

448, 567

.541, 645

463, 998

For comparison Avitli the methods which have been developed in

Florida for mining phosphate rock, and which are being improved con-

stautfyj the following excellent description, by Mr. W. de L. Benedict,

of the methods used in mining South Carolina land i)hosphate is ab-

stracted from the Engineering and Mining Journal. It is particularly

valuable as the most intelligent as well as exact description of the

principal method in use there. South Carolina land phosphate rock is

found as lumps or nodules, of irregular shapes and sizes, grayish in

color, moderately hard and tough, and containing, when thoroughly

dried, from 55 to 62 per cent, of tri-calcium phosphate, Cas (P04)2, the

compound which is found in bones and in all natural varieties of phos-

phates. The lumiJS of land phosphate are found in beds or strata of

varying extents and thicknesses, lying horizontally or nearly so. The
strata average, i^erhajps, 9 inches in thickness, and are sometimes x)rac-

tically continuous for several thousands of acre s in extent. They some-

times appear at the surface of the ground, and again are covered to a

depth of 50 feet or more. .It is doubtful, however, whether it will pay
to extract the phosphate from a greater average depth than about 10

feet unless the bed is unusually thick, or the market price for the prod-

uct unusually high.

The operations of mining the phosphate and its subsequent treatment

are substantially as follows (the methods about to be described being

those adopted by one of the largest and most successful companies):

The land is first " sounded " with a pointed steel rod to determine the

depth of the stratum below the surface ; then pits are dug to ascertain

the thickness of the bed. The variations in the depth of the phos-

phate are due to the undulations in the surface rather than to any dip

in the stratum. As the cost of mining is proportionate to the thickness

and hardness of the ^' overburden," as well as the thickness of the

phosphate, and as it is desirable to keep this cost at about the same
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figure from year to year, it is of great importance to have an accurate

survey of tlie property, in order that deep and shallow places may be

selected to balance each other.

Mi7iin(j.—After suitable tracts of several acres each have been chosen,

the trees are felled, the underbrush is cleared away, and trenches are

dug around each one in the form of a rectangle to drain oft' the water

to a depth greater than that of the phosphate. The land is so flat

and so near the level of the river that it is frequently necessary to pump
the water out of the drain trenches. A railroad track is laid along the

middle of the rectangular tract and the land is then ready for the min-

ing operations proper.

To obtain the phosphate, trenches 6 feet wide are dug adjoining the

drain trenches on the long sides of the rectangle, the earth is thrown

over the drains, and the phosphate is piled on the bank toward the rail-

road, to which it is wheeled in barrows before the next trench is com-

menced. The earth from the second mining trench is thrown into the

space made by the first trench, and the phosphate is piled on the inner

bank, as before, and wheeled to the railroad. This is repeated till the

track is reached, when that part of it which is within the limits of the

rectangle is taken up, and mining is then commenced on that part

which was formerly covered by the track, starting, as before, from the

end farthest from the railroad. The mining is divided into " tasks,"

each task being a space 15 feet long and 6 feet wide and as deep as the

phosphate stratum, which averages 5 or C feet. Miners are paid 25

cents to 30 cents per vertical foot, according to the hardness and thick-

ness of the overburden. For a depth of 6 feet, therefore, the pay would

amount to $1.50 to $1.80 per task (equivalent in this instance to 15 by

6 by 6 feet = 540 cubic feet, or 20 cubic yards), or at the rate of 7J to

9 cents per cubic yard. The miners earn from $1 to $1.25 each per day.

The stratum is made up of phosphate, more or less mixed with clay and

sand, and for each foot in thickness (which is about its average thick-

ness on this property) it will yield about 1J tons of marketable phos-

phate to the task ; in this case equal to 15 by 6 by 1 foot, or 90 cubic

feet of stratum, or say 60 cubic feet to the ton. A ton of this phos-

l)hate occupies about 24 cubic feet, so the stratum may be said to yield

40 per cent, of i)hosphate, or 726 tons per acre.

After this mixture is mined it is loaded into cars holding about 4

tons each, and hauled by a locomotive to the washer. Here the cars

are drawn up an incline to the top of the building and their contents

are dropped into hop])ers which discharge into the crusher. The lat-

ter consists of pairs of rolls about 4 feet long, which are set about 4 inches

apart. The object of these crushers is simply to break up the larger

masses and pieces of phosphate so as to have nothhig more than about

4 inches in diameter i)ass into the washers. Most of the nodules are

smaller than this, but they are sometimes cemented together in larger
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masses, containing also clay and sand, which it is necessary to remove
in order to keep up the grade of the phospliate.

Washing.—From the crushers the material is discharged into the

washers. Two kinds are used, but the one called a log washer seems

to do the cleaner work. This consists of an octagonal piece of wood
about 27 feet long and 15 inches in diameter, having cast-iron teeth,

each about 9 inches high by 5 inches wide, bolted to four of the eight

sides in the form of a broken helix. This log revolves in a trough, and
both are slightly inclined, so that the phosphate is screwed up against

a current of water, which cleanses it from the sand and clay. • The
material to be washed is fed in at the lower end and water is discharged

into the trough at various places, a strong stream being directed against

the phosphate near the point of discharge to give it a final washing.

The cleaned phosphate falls on an inclined screen of cast iron, having
square perforations three-fourths of an inch in diameter. All that passes

through this falls on a second screen with meshes one-fourth of an inch

in diameter, and that which passes through this screen—a very small

proportion—contains so much sand that it is wheeled away as waste.

The water from the washers carries off the finer sand and clay, and
deposits them on the mud flats of the river, on the bank of which the

washer building is placed. The other kind of washer consists of a

boiler-iron cylinder slightly inclined (or, sometimes, a truncated cone),

having teeth similar to those jast described bolted to the inside of the

shell in the form of a broken helix. As the cylinder revolves the ma-
terial to be washed is forced up against a down-flowing current of

water, as before. This style of washer is said to do more work than
the other, but the product is perhaps not so thoroughly cleaned.

Drying.—The phosphate is now ready for calcination. This is

effected in kilns, which consist simply of rectangular brick structures,

each about 100 feet long by 40 feet wide. The floor is of brick also,

and in it flues are arranged about 5 feet apart and running parallel to

the shortest sides to supply the air for the combustion of the wood.
The walls are about 10 feet high, and are braced on the outside with

wooden buckstays. A roof of wood covers the kiln. Each kiln holds

1,000 to 1,200 tons of phosphate, and 35 to 40 cords of wood are re-

quired to calcine it, or at the rate of about 30 tons per cord. The wood
is piled on the bottom of the kiln and the phosphate wheeled from the

washers in barrows and dumped on the wood until the proper amount
is charged, the finer phosphate being reserved to go on the top as a
cover. The wood obtained in clearing the land is usually sufficient for

calcining the phosphate and for fuel for the locomotives and the '^ wash-
ers." It takes from two to five days for the fires in the kilns to burn
out, and then the phosphate is ready for market.

The water in the river is deep enough for some of the smaller sail-

ing vessels to come directly to the washer, but when the phosphate is

to be shipped in larger vessels or steamers it is loaded into lighters and

6442 MIN 36
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towed down into deep water. The ease and simplicity with which the

thickness and depth ol" the South Carolina deposits can be determined

and the uniform grade of the phosphate enables one to estimate very

closely the quantity of material in any given tract of land, as well as

its value and the cost of mining, all of which stands out in strong con-

trast with the extreme irregularity of the Florida deposits of rock phos-

phate.

FLORIDA.

Production was very active in Florida—more active than the devel-

opment work or the available capital or the condition of the fertilizers

market justified. Land rock (hard rock, land pebble, and some soft

rock) was marketed to the extent of 57,982 long tons, and also 54,500

tons of river pebble, making 112,482 tons of phosphate rock added to

the general supply, which was not only already equal to the demand,

but was practically arranged for in advance. If the crops had been

remunerative this new supply might have simply expanded the busi-

ness of manufactured fertilizers, but the low iirice of cotton was suffi-

cient to contract the trade, and hence the marketing of the Florida

phosphates, especially the land rock, had a most depressing effect on

phosphate jjrices at the close of the year and in 1892. Its worst ettect

was felt by the small mining companies with only sufficient capital to

set a small plant in operation, and who depended upon quick and

profitable returns for means for further operations. As the returns were

not profitable, and in many cases even a downright loss, these smaller

producers strove, but vainly, to effect a combination of interests. They

were not sufficiently supported by the larger and more conservative pro-

ducers, and the combination failed. It was partially replaced by the

present tendency to unite the selling agencies. The effect of all this,

in so far as any effect can be produced, is to reduce mining costs by
all possible mining contrivances, including the introduction of a modi-

fied form of hydraulic mining machine, and to shorten the speculative

period in this new field. The production will increase, even if the prices

continue low ; this, however, is by no means certain, since the demand
fluctuates very largely with the crops.

Total xwoduci of phosphate rock in Florida to Deccmher 31, 1801,

Years rrodtict. Value.

1888
1889
1890
1891

Total

Long tons.

3,000
4,100

46, 501
112, 482

166, 083

$25, 000
32, 800

338, 190
703, 013

1,094,203
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Phosphates imported mid ottered for consumption in the United Stales, 1S6S to ISDl inolu-
sive.

Calendar years eudinp;
December 31, from 1880
to 1890

;
previous years

end Juno 30.

1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

Guano.

Quantity.

Long tons.

99, 668
13, 480
47, 747
94,344
15, 279
6,755

10, 767
23, 925
19, 384
25, 580
23, 122
17, 704
8,619

23, 452
46, 699

25, 187
28, 090

20, 934

13, 520
10,195
7,381

15, 991
4,642

11, 937

Value.

$1, 336, 701
217, 004

1, 414, 873

3, 313, 914
423, 322
167, 711
261, 085
539, 808
710, 135
873, 459
849, 607
634, 546
108, 733
399, 552
854, 463
537, 080
588, 033
393, 039

- 306,584
252, 265
125, 112
313. 956
59, 580

199, 044

Crude phcspliates and
otliersubstances used
lor fertilizing purposes

Quantity. Value

Lour) tons.

133, 956
96, 586
35, 119
40, 068
82, 608
53, 100

36, 405
35, 661
31, 191
29, 743

$88, 864
61, 529
90, 817

165, 703
83, 342

218, 110
243, 467
212, 118
104, 849
195, 875
285, 089
223, 283
317, 068
918, 835

1, 437, 442
798, 116
406, 233
611, 284

1, 179, 724
644,301
329, 013
403, 205
252, 787
214, 671

Total value.

$1, 425, 625
278, 533

1, 505, 689
3, 479, 617

506, 664
385, 821
504, 552
751, 926
874, 984

1,069,334
1, 134, 69G

857, 820
425, 801

1, 318, 387
2, 291, 905
1, 335, 196

994, 266
1, 004, 323
1. 486, 308

896, 566
454, 125
717, 161
312, 367
413,715



SULPHUR.
Bt E. W. Parker.

Tlie total product reported for 1891 was from the Territory of Ftah,

and amounted to 1,200 short tons, valued at $33 per ton. This product

was obtained from the property formerly operated by the Dickert and

Myer Sulphur Company, under an option held by a syndicate of Eastern

capitalists. The property is now in charge of Mr. J. H. Burfeind, of

Black Eock, Utah, under whose supervision extended improvements

are being made, new machinery added to the plant, and preparations

made for largely increased output in the future. During 1891 one

new cylinder for grinding sulphur ore was added to the mill j)lant, and

two more were in course of construction at the beginning of 1892. The

deposits of sulphur are what is known as the Cove creek sulphur beds

in Beaver county. The largest of these on which the present work is

being prosecuted has been prospected over an area 2,900 feet square,

and mining is being carried on by means of open cuts from 18 to 20

feet deep. The sulphur is extracted from the ore by steam heating in

an air-tight retort. It is then molded into rolls or blocks convenient

for shipping, or ground at the mill for making sheep dip and other

preparations.

Work is reported as still being pushed on the Louisiana sulphur

beds near Lake Charles, and the owners claim that actual production

will be commenced at an early day.

The condition of the sulphur market, after a period ol great debility

and instability, became much firmer in 1891, sufficiently so to encourage

the development of American properties. This is in all probability due

to the decadence of the sulphur industry in Sicily, heretofore the chief

source of supply. In addition to this the English alkali makers have

formed a combination for maintaining the price of recovered sulphur

at a uniform figure. These influences have caused the rise in the sul-

phur market, which the increasing use of pyrites in the manufacture of

acid for fertilizers, etc., has not been sufficient to counteract.

Imports.—The following tables show the total amount of sulphur im-

ported into the United States from 1867 to 1891, and the countries from

which received and customs districts through which imported since

1876:

564



RULPHUE. 565

Sulphur imported and entered for consumption in the United States, 1867 to 1891, inclusive.

Tears ended—
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Statement hy countries and iy customs districts, sliounng the imports into the United States

of crude sulphur or brimstone each fiscal year from 1876 to 1891—Continued.

Countries wlience exported
and customs districts

through which imported.

1880.

Quan-
tity.

Value.
Quan-
tity.

Value.

1882.

Quan-
tity.

Value.

1883.

?%" ^^^--

COUNTRIES. Short
tons.

1

1,664
England
Scotland
France
French "West Indies
Greece
Italy 80,301
Japan i 282
San Domingo
Spain

j

Spanish Possessions in At-
I

rica and adjacent islands, -j

$22
36, 444
23, 580

Short
tons.

Short
tons.

$48, 311

1, 862, 712
4,744

102, 771
691

2, 645, 293
16, 253

755
526

2
500

92, 944
2,980

240

$20, 294
13, 770

8

13, 927

2, 504, 862
66, 356
7,875

Short
tons.

13
3

34 858

92, 861
1,038

2, 248, 870
23, 714

308

9 310

500

87

12, 856

2,030

Total 183,236

DISTRICTS.

13, 827Baltimore, Md
Beaufort, S. C
Boston and Charlestown,
Mass

Charleston, S. C
Middletown, Conn
New Orleans, La

j

280
New York.N.Y 46,657

1,927,502 105,438

,$313, 342

8,207
1,061

183,486
25, 398

Philadelphia, Pa.-.
Providence, R. I . .

.

Richmond, Va
San Francisco, Cal

.

Savannah, Ga

Total 83,236

10, 679
1,255

7, 121

1, 083, 784
254, 892
31, 155

1,270 28, 324

97,950 2,627,402 94, 536 2, 288, 795

16,477 $430, 917

8,860
3, 065

226, 801
78, 741

100

57, 608
17, 987

650

2,640
1, 463, 082

477, 547
17, 507

16, 253

13, 781
540

7,467
6,025

9
220

46, 531

14, 839
1,244

660
6,054

586

1,927,502 105,438 2,713,494

$364, 384
13, 889

11,977 1286, 438

194,

161,

6,

1, 260,

408,

33,

17,

151,

15,

7,756
4,051

173, 569
106, 235

428
45,385
22, 772

535

10, 378

1, 110, 313
549, 095

13, 830

1,072
560

24,572
14, 365

97,956 2,627,402 94,536 2,288,795

Countries whence ex-
ported and customs dis-

tricts through which
Imported.

1884(a).

tty!"
^^--

1885.

tity. ^•^'^®-

1886. 1887.

Q-- value.
Quan-
tity.

Value.

COCNTBIES.

Belgium
Danish "West Indies
England
France
Quebec, Ontario, Mani-
toba, and the North-
west Territory

Italy
Japan
Spain

Short
tons.

Short
tons.

190

606

$4, 766

"15," 084"

Short
tons.

60 $1, 718

Short
t07lS.

2,535
861
162
290

$5, 250

4,437
6,951

94, 370
1,541

134

,894,858
25,683
1,552

112,283
4.972

2, 166, 565
66, 505

89, 924
6,146

1, 588, 146
83, 576

Total

.

105, 143 2, 242, 678 96, 841 117,396 ;2, 237, 332 97, 383 1,688,360

DISTRICTS.

Baltimore, Md
Barnstable, Mass
Beaufort, S.C
Boston and Charlestown,
Mass

Champlain, N. T
Charleston, S. C
New Orleans, La
New Yorlt.N.Y
Philadelphia, Pa
Providence, R. I
San Francisco, Cal
All other customs dis-

tricts

15, 037
650
600

5,294

303, 226
16, 163

13, 259

112, 152

14, 505
480
610

5,125

285, 006
11, 040

12, 847

99, 712

19, 307
1,617

3,681

6,125 132, 570

52, 478
18, 786

651
5,522

1, 135, 725
401, 568

15, 517
112, 598

8,525
102

45, 537

18, 696

1,840
1,421

169, 564
2,282

909,123
381, 010
37, 422
33, 937

13, 350
250

58, 758
15, 568
1,265
3, COO

364, 958
35, 385

12,547
1,152

225, 669
22, 816

69, 898
9

265, 265
5, 102

1,115,519
300, 749
25, 930
54, 517

4,850 85, 575

12. 420 220, 598

46, 711
15,267

600
3,176

660

792, 114
269,216
11, 291
50, 521

10, 560

Total 105,143 2, 242, 678 96, 841 1, 941, 943 117,396 i2, 237, 332 97, 383 1, 688, 360

a Sources not reported.
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Stalement hy countries and by customs districts, showing the imports into the United States

of crude sulphur or hrimstone each fiscal year from 1876 to 1891—Continued.

Countries whence ex-
ported and customs dis-

tricts tlirough wbicli
imported.
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there Avas sucli a decline in prices tbait mines were eitlier operated at a

loss or closed. Many abandoned their mines, and the production would
have shown greater decrease had not many owners and lesses set fire

to their mines, extracting melted sulphur, in order to reduce expenses,

regardless of waste and damage to their property.
" The result of the crisis, that might be considered really a benefit,

consisted in forcing Sicilian brimstone miners to supplant the old sys-

tem with more modern means. In the second half of 1890 prices be-

gan an unexjDected and brisk rise, the industry to show more activity,

and naturally the first consideration, in view of former experiences,

was the means of operating at less expense, resulting in numerous in-

stances in the adoption^f steam power and mining machinery, strange

as it may seem, hitherto unused.

"Sicilian ignorance of modern inventions was shown in the case of a

mine at Lercara, in the center of the island, wherein the lessees agreed,

by the usual form of indenture, among other things, to put in at their own
expense a means of bringing the ore to the surface ; but the lessees—an
enterprising American and an Englishman—instead of a "scala" (the

steps above mentioned), opened a shaft and installed mining machinery
at an expense of several thousand dollars, enabling them to produce sev-

eral times the quantity per day that would be possible by means of a

scala, and, although the lessor received a royalty per ton on the produc-

tion, his prejudices against an innovation of machinery were so strong

that, contrary to his own interests, he claimed the terms of the contract

violated by the failure to establish a scala, found a court concurring in

this antiquated view, ousted the lessees, removed their machinery, and,

after nearly two years' litigation, they have just obtained possession

of their property by virtue of a judgment of a higher court.

"Since the latter part of 1890 prices have maintained a steady and ap-

parently healthy rise, sulphur now commanding an average of $25 per

ton at the mines, stimulating an increasing activity throughout the

brimstone districts. And yet this chief branch of Sicilian industries

is not exemx)t from fears and dangers. It is not overproduction alone

that causes alarm ; there is also the danger of losing their American
market through the strong competition of pyrites. This has been

found so advantageous that most of the sulphur used in England is

produced from pyrites, and it is viewed here as the gravest aspect of

the industry.

" There is one peculiarity of the sale of sulphur to the United States

to which buyers' attention should be called, i.e., that of this vast amount
annually sold to Americans, not one-hundredth part is purchased direct

from Sicilian producers or dealers, but is purchased through London
houses, who simply place their American orders with Sicilian producers,

the brimstone in all cases being shipped direct to the United States,

the American purchaser paying an additional price to (jover commis-

sions of«. the English houses. The English houses have no interest
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wliatever eitlier in tlic mines or tlie productR tbereot-siniply a corre-

spondence with dealers and brokers, AvMch the American consumers

might easily establish and save commissions heretofore paid

"The export of brimstone is confined to the ports of Palermo, (xir-

genti, Licata, and Catania. The amounts exported from the ports

named during the five years ended December 31, 1891, together with

the countries to which it was exported, were as follows: (a)

Total exports of sulphur from Sicily since 1883.

Uuited States

France
Italy
United Kingdom..
Greece
I^ortugal
Russia
Germany.
Austria
Turkey
Spain
Belgium
Holland
Sweden
South America.
Australia
Denmark
other countries

Total 335, 393 314, 058

The ports in the United States to which such shipments were made, to-

gether with the amount shipped to each since 1883, and the quality of

the shipments since 1886, are shown in the following tables

:

Torts in the United States receiving Sicilian sulphur and the amount received hj each.

Porta. 1883.

New York
Charleston -.

Philadelphia
Baltimore

'

Boston
Wilmington, K. C -

Savannah
Pensacola
Port Royal
Providence
Sundries
SanEranciseo
New Orleans
Woods HoU
Mobile
Delaware Break-
water

Tons.
41,238
5,425

23, 123

16, 175
5,864

1884. 1885-

Tons.
46, 460
7,706

19, 234

13, 986
4,723

Total.

600
650
670
,884
350
650

96, 629

610
1,140

500
100
470

T071S.

50, 814
12, 416

12, 153
16,435
4,200

1886.

680
1,370

94, 929

250

1,060

Tons.
49, 952
10, 556

15, 662

15, 680
3,800

1887.

660
1,180

1,100

99, 378 98, 590

Tons.
45, 979
14, 324

11, 764

10, 306
3,300
1,020

1,000
630
600
296
200

89, 419

Tons.
60, 706

22, 496
11, 793

17, 330
6,300
2,355
3,545

600

'

1,250
480

Tons.
55, 939
12, 399

14, 334
15, 316
4,950
2,040
3,240

1890.

250
1,160

590

200

Tons.
37, 390
27, 563

11, 094
16, 700
2,500
1,309
5,920
1,390

600
650

Tons.
49, 023
21, 646
6, 856

11, 365

1,950
2,600
1,550

740

128,265 109,008 I 106,656

700

1, 200

630

97, 520

a The Quantities quoted in Mr. Push's report are expressed in cantars, and in the accompanying

tahll thrfigurer^^^^ by Mr. A. S. Malcomson, importer, New York, are substituted for Mx. Pugh s.
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Qualify of the Siciliati suljpJitir received at the different j^orts of the United States since

1886.

Porta.

New York
Cliarloston
Pliiladelpliia
Baltimore
Boston
Savannah
Wilmington, N". C
Other ports

Total

.

1886.

W

Tons.
36, 352
7,506
4,660
7,325

600

1,180

57, 623

Tons.
13, 600
3,050

11, 002
8, 355
3,200

1,760

40, 967

1887.

Tons.
29, 919
8,875
2,127
4,463

200

1,020
106

Tons. Tons
16, 060,35, 573
5, 449 15, 485
9,637
5,843
3,100

2,620

Ton
25, 133
7.011

3,050 8,743
11, 380

700
2.130
2,355
1,500

5,950
5,600
1,415

2,240

46, 710'42, 709,72, 173 56, 092

W

Tons,
32, 983
6,325
2,000
7,656

750
2,790
2,040
200

53,744

«

Tons.
22, 956
6,074

12, 334
7,660
4,200
1,450

590

55, 264

W

T«ns.
20, 801

20, 873
1,000
5,930

200
2,750
1,309
1,540

54, 403

cq

1891.

n

Tmis
16, 589
6,690

10, 094
10, 770
2,300
3,170

2,640

52, 253

Tons.
29, 358
17, 196

450
4,510
1,300
850

1,900
1,200

56, 764

«

Tons.
19, 665
4,450
6,406
6,855

650
700
700

1,330

40, 756

Pyrites.—The total amount of pyrites i:)rodiicecl for its sulpliur con-

tents in 1891 was 119,320 long tons, valued at $338,880, against 111,830

sliort tons or 99,853 long tons in 1890, valued at $273,745. The stocks

on hand January 1, 1891, amounted to 31,850 long tons, and on January

1, 1892, 29,500 long tons, making the total sales 121,670 long tons, val-

ued at $356,340. Except for the steadily increased production, there

was little to note of interest concerning the industry during 1891 ; the

product was from the two localities in Virginia and Massachusetts,

mentioned in previous reports, and prices remained about stationary.

During the early part of 1892 a company was formed in Washington,
D. C, under the style of The Washington Pyrite Company, for the

purpose of developing pyrite properties near Mineral City, Va. The
developments, as reported by Mr. C. F. Griffing, treasurer of the com-

pany, consist of several open crosscuts on the vein, and two shafts,

about half a mile apart. The first is sunk to the depth of 50 feet, show-

ing, it is claimed, a fine, close-grained ore, which is expected to assay

about 50 per cent, sulphur. The second shaft is sunk on what is known
as the Arminius vein to a depth of 65 feet, and shows the same grade

of ore as that now being mined in the locality.

The prospectors hope to prove the continuance of the pyrites veins

south of the Chesapeake and Ohio railroad at Mineral City. The com-

pany owns about 3,000 acres, and will push the developments as rapidly

as can be done intelligently.
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Froduction of pyrites in the United States from 1S82 to 1800.

571

Years.

188,2

1883
1884
1885
1886
1887
1888
1889
1890
1891.

Quantity. Value.

Short tons.

13, 440

28, 000

yg, 200

54, 880
61, 600

58, 240

60, 851

104, 950

111, 836

119, 320

$72, 000

137, 5U0

175, 000

220, 500

220, 000

210, 000

167, 658
202, 119

273, 745

338, 880

Imports of purites con taining not more than 3^ per cent, of copper, (a)

Years.

1884...
1885...
1886...
1887...

Quantity. Value

Long tons.

16, 710
6,078
1,605

16, 578

$50, 632

18, 577

9,771
49, 661

,P -^^^^^T^^r;;^;^;!;^^:^^^
to 1887 classed among otlaer iron ores.



SALT.
Data received from tlie various salt-producing localities give 9,987,945

barrels, valued at $4,716,121, as the production of salt in the United
States during the calendar year 1891, which shows an increase of

1,210,954 barrels, as compared with the figures for 1890, when the prod-

uct was 8,776,991 barrels. There is, however, a decrease in the value

of the output, declining from $4,752,286 in 1890, to -$4,716,121 in 1891,

a loss of $36,165. This is the actual difference between the amount re-

ceived by the producers for their output in the two years, but it does not

represent the actual loss. With prices averaging the same as in 1890,

the value of the product in 1891 would have been $5,403,478 instead of

$4,716,121, so that the actual loss to the trade was $687,357 as com-

pared with the results of the previous year's business. The losses have
been chiefly sustained by the producers in New York, where the prod-

uct increased from 3,837,632 barrels to 3,966,784 baarels, while the value

declined from $2,302,579 to $2,037,289.

The following table shows the salt product of the United States by
States and Territories during the year 1891

:

Quantity and value of saltproduced in the United States during the year 1891.

States and Territories.

Michigan
New York
Louisiana
California
Utah
KansajB
niinoia
Virginia
Nevada
other states and Territories estimated

Total

Produc-
tion.

Barrels.
•6, 966, 784
2, 839, 544

173, 714
200, 949
969, 000
855, 536
39, 670
70, 442
60, 799

811, 507

9, 987, 945

Value.

$2, 037, 289
1, 340, 036

102, 375
90, 303

265, 350

304, 775
34, 909
70, 425
39, 898

430, 761

$4, 716, 121

Comparative taile of production of salt in States and Territories during ytars 1883 to

1891.

States and Territories.

1883.

Quantity. Value.

1884.

Quantity. Value.

Michigan
New York
Ohio
West Virginia
Louisiana
California
Utah
Nevada
Kansas
Illinois, Indiaii.T, Virgini.i, Tennessee,
Kentucky, and otlior States and Ter-
ritories (a)

Barrelg.
2, 894, 672
1, 619, 486

350, 000
320, 000
265, 215
214, 286
107, 143
21,429

$2, 344, 684
680, 638
231, 000
211, 000
141, 125
150, 000
100, 000

15, 000

Barrels.
3,161,806
1, 788, 454

320, 000

310, 000
223, 964
178, 571
114, 285
17, 857

Total

400, 000

6, 192, 231

377, 595

4, 251, 042

400, 000

6, 514, 937

572
a Estimated.

$2, 392, 536
705, 978
201, 600
195, 000
125, 677
120, 000
80, 000

12, 500

364, 443

4, 197, 734
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Comparative taUe of production of mltmJ^aUs^m^^ Territories during years 1883 to

States and Territories.

Michigan
New York
Ohio
West Virginia
Louisiana
California
Utah
Nevada
Kansas — :-::" ;A V
Illinois, Indiana, Virginia, Tennessee,

Kentucky, and other States and Ter

ritories (a)

Total

1885.

Quantity. Talue

Barrels.
3, 297, 403

2, 304, 787

306, 847

223, 184
299, 271
221, 428
107, 140

28, 593

250, 000

7, 038, 653

, 967, 663

874, 258

199, 450
145, 070
139, 911

160, 000

75, 000

20, 000

243, 993

1886.

Quaijtity. Value.

4, 825, 345

Barrels.
3, 677, 257
2,431,563

400, 000
250, 000

299, 691

214, 285
164, 285

30, 000

240, 000

7, 707, 081

$2, 426, 989

1, 243, 721
260, 000

162, 500

108, 372
150, 000

100, 000
21, 000

352, 763

4, 825, 345

a Estimated.

States and Territories.

Michigan
New York
Ohio
"West Virginia
Louisiana
California
Utah
Nevada
Kansas
Illinois
Virginia \-~-".v:"y\
Other States and Territories (a)

1887.

Quantity. Value.

Barrels.
3, 944, 309

2, 353, 560

365, 000

225, 000

341, 093

200, 000

325, 000

$2, 291, 842
936, 894
219, 000

135, 000

118, 735

140, 000

102, 375

Quantity.

Barrels.

3, 866, 228

2, 318, 483
380, 000

220, 000

394, 385

220, 000

151, 785

Value.

$2, 261, 743

1, 130, 409
247, 000
143, 000

134, 652
92, 400

32, 000

250, 000

Total 8, 003, 962

150, 000

4, 093, 846

155, 000

350, 000

8, 055, 881

a Estimated.

189, 000

143,999

4, 374, 203

States and Territories.
Quantity. Value. Quantity. Value,

Michigan
New York
Ohio
West Virginia
Louisiana
California
Utah
Nevada
Kansas -

Illinois
Virginia ---

Other States and Ter-

ritories (6)

1889. 1890.

Barrels.
3, 856, 929

2, 273, 007

250, 000
200, 000

325, 629

150, 000
200, 000

Total 8,005,565

450,000

$2, 088, 909

1, 136, 503
162, 500
130, 000

152, 000
63, 000

60, 000

300, 000

202, 500

Barrels.

3, 837, 632

2, 532, 036

231, 303

229, 938

273, 553

62, 363

427, 500

Quantity. Value

$2, 302, 579

1, 266, 018

136, 617

134, 688

132, 000

57, 085
126, 100

1891.

200, 000

4, 195, 412

882, 666

300, 000

8, 776, 991

397, 199

a Included in " other States."

200, 000

2, 839, 544
(a)

(a)

173, 714
200, 949
969, 000
60, 799

855, 536
39, 670
70, 442

811, 507

Barrels.
3,966,784 $2,037,289

4, 752, 286

1, 340, 036
(a)

(a)

102, 375

90, 303

265, 350
39, 898

304, 775
34, 909

70, 425

430, 761

9, 987, 945 4, 571, 121

6 Estimated.
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MICHIGAN.

The salt product of Micbigan in 1891 amounted to 3,927,671 barrels,

valued at $2,037,289, being an increase in production of 90,039 barrels

over that for the previous year. There were 98 companies operating

in the State, with a producing capacity of 5,890,000 barrels.

The various grades of salt made in Michigan during the year is shown,

by districts, in the following table

:

Location of each salt-producing district in Micliigan and the number and capacity of
the ivories.

Dis-
tricts.

Counties.

Saginaw . .

.

Bay
Huron
Saint Clair
Iosco
Midland . -

.

Manistee .

.

Mason
Gratiot

Total

Com-
panies
opera-
ting.

98

Steam
blocks.

Pan
blocks.

20

Producing
capacity.

Barrels.
1,400,000
1, 300, 000

150, 000
1, 000, 000

300, 000
75, 000

1, 250, 000
400, 000
15,000

5, 890, 000

Product of Michigan salt in 1891, hy districts.

Counties.
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Grades of mlt ^nodnrrd in Michifjaii, «s reported by the inspector r,, from 1860 to 1801,

inclusive.

Tears.

1869
1870
1871
1872
1873
1874,

1875
1876
1877
1878
1879
1880
1881
1882,

1883
1884
1885
1886
1887
1888
1889
1890
1891

Fine.

Barrels
513,

568,

655,

672,

746,

960,

1, 037,

1, 402,

1, 590,

1

,

770,

1,997,

2, 598,

2, 673,

2, 928,

2, 828,

3, 087,

3, 230,

3, 548,

3, 819,

3, 720,

3, 721,

3, 655,

3, 764,

Packers'.

Barrels.
12,918
17, 869

14, 677
11, 110
23, 671
20, 090

10, 233
14, 233

20, 389
19, 367

15, 641
16, 691

13, 885
17, 208
15,424
19, 308

15, 480
22, 221
19, 385
18, 126
19, 780
20, 337
11, 400

Solar.

Barrels.

15, 264
15, .507

37, 645

21, 461

32, 267

29, 391

24, 336

24, 418

22, 949
33, 541

18, 020

22, 237
9,683

31, 335

16, 735

16, 957
19, 849
31, 177
13. 903
26, 174
17, 617

18, 896

17, 335

Second
quality.

Barrels.
19, 117

19, 650

19, 930
19, 876

20, 706
16,741
19, 410
21, 668

26, 818

32, 615

27, 029
48, 623
52, 821
60, 222
33, 526
38, 508
31,428
71 , 235
73, 905
87, 694
93, 455

143, 068
121, 269

Comr)ion
coarse.

Barrels.

3,893
17, 378
13,915
4,978

13, 559

Total for
each year.

Barrels.
561, 288
621, 352
728, 175
724, 481

823, 346
1,026,979
1,081,865
1,462,729
1, 660, 997

1, 8.55, 884

2, 058, 040
2, 685, 588

2, 750, 299

3, 037, 307
2. 894, 672
3, 161, 806

3, 297, 403

3, 677, 257

3, 944, 309

3, 866, 228
3, 856, 929
3, 837, 632
3, 927, 671

ISTEW YORK.

The salt product of the State of ISTew York, wliicli is derived from the

Onondaga reservation and the Warsaw district, amounted in 1891 to

2,839,544 barrels, valued at $1,340,036, being an increase of about

300,000 barrels as compared with the production for the previous year.

The Onondaga district shows a decided falling off in production ; the

returns from the producers of the Warsaw district, however, give an

increase of 500,000 barrels.

The following table gives the production of salt in New York during

the years 1883 to 1891, inclusive, by bushels:

Produet of salt in New York for tlie years 1S8S to 1801.
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amounted to 3,948,914 bushels, valued at $315,913. Of this amount

1,735,186 bushels were made in fine-salt works by artificial heat and

2,113,727 bushels in the coarse-salt works by solar evaporation. The

inspection of the several districts into which the reservation is divided

has been as follows

:

Product of Onondaga reservation in New Yorh, by districts, in 1891, according to inspector!?

returns.

Districts. Tine. Solar.
Solar

ground.
Ground
dairy.

Syracuse, No. 1

Salina, Ko. 2 ...

Liverpool, No. 3

Geddes.No. 4 ..

Total

Bushel*.
608, 268
413, 865
322, 439
230, 866

1,575,438

Bushels.
575, 742
103, 544
798, 801
718, 902

Bushels.
16, 738

2, 196,

!

15, 416

32, 154

Bushels.
144, 332

144, 332

Production of the Onondaga district, 1797 to 1891.

[Bushels of 56 pounds.]

Tears.

1797..
1798..
1799..
1800..
1801..
1802..
1803..
1804..
1805.

.

1806..
1807..
1808..

1809..

1810..

1811..
1812.,

1813..

1814..

1815.
1816.,

1817.
1818.
1819.
1820.
1821.
1822.
1823.
1824.
1825.
1826.
1827.
1828.
1829.
1830.
1831.
18.32.

1833.
1834.
1835.
1836.
1837.
1838.
1839.
1840.
1841.
1842.
1843.

1844.

Solar.

Bushels.

Fine.

220, 247
163, 021
318, 105
332, 418

Bushels.
25, 474
59, 928
42, 704
50, 000
62, 000
75, 000
90, 000

100, 000
154, 071
122, 577
175, 448
319, 618

128, 282
450, 000
200, 000
221, Oil

226, 000

295, 000
322, 058
348, 665
408. 665
406, 540
548, 374
458, 329
526, 049

481, 562
726, 988
816, 634
757, 203
811, 023
983, 410

1, 160, 888
1, 129, 280
1, 435, 446
1,514,037
1, 652, 985
1, 838, 646
1, 943, 252
1,209,867
1, 912, 858
2, 167, 287
2, 575, 033
2, 864, 718
2, 622, 305
3, 120;'520

2, 128, 882
2, 809, 395

3, 671, 134

Total.

Bushels.
25, 474
59, 928
42, 704
50, 000
62, 000

75, 000
90, 000

100,000
154, 071
122, 577
175, 448
319, 618
128,t!82

450, 000
200, 000
221, Oil
226, 000
295, 000
322, 058
348, 665
408, 665

406, 540
548, 374
458, 329
526, 049
481, 562
726, 988
816,634
757, 203
811, 023
983, 410

1, 160, 888
1, 129, 280
1,435,446
1, 514, 037
1, 652, 985
1, 838, 646
1, 943, 252

1, 209, 867
1, 912, 858

2, 167, 287
2, 575, 033

2, 864, 718
2, 622, 305

3, 340, 767
2,291,903
3, 127, 500

4, 003, 552

Tears.

1845-
1846.
1847-
1848-
1849.
1850.
1851.
1852 .

1853.
1854.
1855.
1856.
1857.
1858.
1859 =

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,
1889,
1890
1891

Solar.

Bushels.
353, 455
331, 705
262, 879
342, 497
377, 735
374, 732
378, 967
633, 595
577, 947
734, 474
498, 124

709, 391
481, 280

1, 514, 654

1, 345, 022

1, 462, 565
1, 884, 697
1, 983, 022
1, 437, 656
1, 971, 122

1, 888, 760
1,978,183
2, 271, 892
2, 027, 490
1, 857, 942

2, 487, 691

2, 464, 464
1, 882, 604
1, 691, 359

1, 667, 368

2, 655, 955
2, 308, 679

2, 525, 335
2, 788, 754
2, 957, 744
2, 516, 485
3, Oil, 461

3, 032, 447

2, 444, 374
2, 353, 860
2, 439, 332
2, 772, 348
3, 118, 974
3,115,314
2, 916, 922
2, 726, 471

2, 113, 727

Fine.

Bushels.
3, 408, 903
3, 507, 146
3, 688, 476
4, 394, 629
4, 705, 834
3, 894, 187
4, 235, 150
4, 288, 938
4, 826, 577
5, 068, 873
5, 584, 761
5,257,419
3, 830, 846
5, 518, 665

6, 549, 250
4, 130, 682
5, 315, 694
7, 070, 852
6, 504, 727
5,407,712
4, 499, 170
5, 180, 320
5, 323, 673

6, 639, 126
6, 804, 295

6, 260, 422
5, 910, 492
6, 048, 321
5, 768, 998
4, 361, 932
4, 523, 491
3, 083, 998
3, 902, 648

4, 387, 443
5, 364, 418
5, 482, 205
4, 905, 775
5, 307, 733
5, 053, 057
4, 588, 410
4,494,967
3, 329, 409

2, 576, 823

2, 542, 053
2,448,117
2, 201, 651

1, 735, 186

Total.

Bushels.
3, 762, 358

3, 838, 851
3, 951, 355
4, 737, 126

5, 083, 569
4, 268, 919

4, 614, 117

4, 922, 533

5, 404, 524

5, 803, 347
6, 082, 885
5, 966, 810

4, 312, 126

7, 033, 219

6, 894, 272

5, 593, 247

7, 200, 391

9, 053, 874

7, 942, 383

7, 378, 834

6, 385, 930

7, 158, 503

7, 595, 565

8, 666, 616
8, 662, 237

8, 748, 113

8, 374, 956

7, 930, 925
7, 460, 357

6, 029, 300
7, 179, 446

5, 392, 6V7
6, 427, 983

7, 176, 197

8, 322, 162

7, 998, 750

7, 917, 236

8, 340, 180

7, 497, 431

6, 942, 270

6, 934, 299
6, 101, 757

5, 695, 797

5, 657, 367

5, 365, 039

4, 928, 122
3, 948. 914
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LOUISIANA

The production of salt at the Petite Anse mine in 1891 was 173,714

barrels, valued at $102,375, as against 273,553 barrels in 1890, a de-

crease of nearly 100,000 barrels.

ProdUfCtion of the Petite Anse salt mine from 1882 to 1891.

Tears.

1882.
1883
1884,
1885

Short tons.

25, 550
37, 130
31, 355
41, 808
41, 957

Years,

1887
1888
1880
1890
1891

Short tons.

47, 750
55, 214
45, 588
39, 079
24,320

UTAH.

The salt production of Utah during 1891 amounted to 969,799 bar-

rels, valued at $265,350. About one-fourth of the product went for

milling purposes, and the balance for dairy and stock.

Production of salt in Utah, 1883 to 1891.

Tears.
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DIPOETS AND EXPORTS.

Salt tynporied and entered for consumption in the United States, 1867 to 1891, inclusive.

[Calendar years ending December 31 from 1886 to 1891 ;
previous years end June 30.]

- Years.



BROMINE.
The considerable amount of mother liquor remaining from the manu-

facture of salt in West Virginia, Ohio, and Michigan results in the pro-

duction of a large supply of bromine, amounting in 1891 to 343,000

pounds. There is a demand for a moderate amount of this substance, and
hence some salt manufactories are equipped with necessary apparatus

for treating the mother liquor and obtaining bromine from thebromides
which the complex solution contains. Besides this, separate establish-

ments are supported by this bromine manufacture, and to these most of

the mother liquor goes. As the supply of mother liquor goes steadily

on, entirely without reference to the demand for bromine, it is not sur-

j)rising that stocks accumulate. As a control, the IS'ational Bromine
Company has represented the principal producers for several years

past, practically as a sales agency. In March of 1891 this combination

expired, because of the inability of che company to renew exj)iring con-

tracts with the consumers. As a consequence of the effort to market
the surplus which followed, shipments were made abroad, although an
agreement had existed with the German producers from the Stassport

salt-works to .the effect that each country should limit sales to its own ter-

ritory. Of course cheap bromine was then shipped trom Germany to

the United States and the price thus reduced from 25 to 17^ cents per
pound in ISfew York or Philadelphia, or say 16^ cents at the producing
localities in West Virginia or Michigan. As bromine itself proved dif-

ficult to import, the Germans made it up into potassium and sodium
bromides, and these substances also dropped in value, bromideof potas-

sium to 21 cents a pounds. This continues to be the situation in 1892.

The product for the past few years is given in the following table;

Production of bromine from 1883 to 1891.

Tears.



GYPSUM.
By E. W. Pakker.

Against a product of 182,995 short tons in 1890, valued at $574,523,

the output in 1891 was 208,126 short tons, worth $628,051. In deter-

mining the value of the product the usual method of ascertaining the

amounts sold crude, ground (for land plaster), and calcined, with the

value of each, has been carried out. Segregated in this manner the

amount and value of the product by States in 1891 is found to have
been as shown in the following table. In order to protect the interests

ofindividual operators the product of California, Ohio, Utah, and Wyo-
ming have been consolidated, there being but one operator in each of

those States.

Product
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California.—The larger i)oitioi) of tlie product of California is cal-

cined into plaster of Paris, about 10 per cent, of the output being sold

as land plaster. The l)usiness is a steady one, the annual i)roduction

varying but little. The gypsum is produced in Santa Barbara county

and shipped to San Francisco for marketing.

Colorado.—The product in 1891 increased slightly over that of 1890.

The value, however, decreased somewhat, or froiu $22,050 to $18,500,

due to 900 tons of the 1891 product being sold in crude state at f 1 i^er

ton, while all of the product in 1890, with the exception of 50 tons

ground into land plaster, was calcined into plaster of Paris.

Iowa.—One firm went out of existence in the early i^art of 1891, but

notwithstanding this the product increased nearly 50 per cent., or from

20,900 tons to 31,385 tons. The value did not increase in proportion,

being $47,350 in 1890 and $53,250 in 1891. Prices were reported as

demoralized in 1891, and the increased demand was due to the lower

prices.

Kansas.—Out of six operators, returns have been received from four.

The output of those not reporting has been estimated at about the

same figures as were returned for 1890. This shows the product to

have been 39,092 short tons, worth $157,322, an increase in tonnage of

18,842, and in value of $84,865. Should the delinquent operators have
shown the same rate of increase as the ones reporting, the product

would not fall short of 42,000 short tons. The reported product is from

Marshal], Barber, and Saline counties. The principal manufactured

product is wall plaster of an excellent quality, the gypsum being mixed
with clay and especially adapted for tbis purpose.

Michigan.—Adopting the same method of estimating the unreported

operators in Michigan the product in 1891 is ascertained to be 79,700

tons, valued at $223,725, against 74,877 tons, worth $192,099 in 1890.

This is an increase of 4,823 tons in amount and $31,626 in value.

Among the increased facilities noted during the year was the doubling

of its mill capacity by the Western Plaster Works of Alabaster, the

improvements being completed in January, 1891. After running six

months the mill was burned on July 9. The company is rebuilding

and enlarging the plant to a capacity of 200 tons of calcined plaster

per day. As noted in the report for 1890, the mill of Mr. Loren Day
at Grand Rapids was destroyed by fire May 13, 1891. This property

produced no plaster after that date.

New YorTc.—The principal product reported was from Onondaga and
Cayuga counties, with smaller amounts from Genesee, Madison, Mon-
roe, and Ontario. It is used entirely as a fertilizer, and owing to a wet
season in 1891 the dem and fell off and what plaster was sold brought

lower prices than in 1890. The decrease in product was 2,868 short

tons and, in value, $14,522.
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Ohio.—The product is of excellent quality and the greater portion is

calcined into plaster of Paris. That which is off color (and which rep-

resents about 8 per cent, of the total) is ground into laud plaster and
sold for |2 j)er ton. The purer mineral is valued at $3 per ton crude

and $5 per ton after calcining. The demand in 1891 is reported as in

excess of that of 1890. The output is entirely from Ottawa county.

Additional facilities have been added to the grinding and calcining

property by the addition of new machinery, so as to double the capacity

of the works.

South Dakota.—Product increased 715 short tons over 1890, and
value, $1,868. Meade county furnishes the greater part of the prod-

uct, a small amount coming from Lawrence county. In Meade county

four new locations, comprising 80 acres of gypsum land, were opened

uj) by one of the operating companies and additional machinery placed

on the ground.

Texas.—The Lone Star Plaster Company, of Quanah, Texas, was
organized in May, 1891, with a capital of $100,000, for the purpose of

mining gypsum and manufacturing laud and wall plaster. Operations

were begun in April, 1892, with a mill capacity of 75 tons of plaster

per day. The promoters of the enterprise are interested in the Acme
Cement Plaster Comi^any, of Gypsum City, Kansas, and claim the prod-

uct of the Quanah mill, known as " Climax " plaster, to be equal to the

"Acme" in quality.

Utah and Wyoming.—Utah did not report any product for 1890, but

has a good output for 1891. It is mined in Juab county and the

total product was calcined. The product in Wyoming decreased from

1890. A small quantity was sold for land plaster, but most of the

product is calcined.

Virginia.—The product decreased slightly, or from 6,350 to 5,959

short tons. The value however increased from $20,782 to $22,222. It

comes from Smyth and Washington counties and is used entirely for

fertilizing i3urposes.
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Imiiorts.—The following table exhibits the total gypsum, ground or

calcined and crude, imported into the United States since 1867.

Gypsum imported into the United States from 1867 to 1891.

Years ended

—



MAGNESITE.
This mineral, tliougli not abundant elsewhere in the United States,

occurs in large deposits at various points in California, the following

being the most notable localities of its occurrence so far as known

:

Child's valley, Napa county; Mount Diablo range, Alameda county;

on Coyote creek, Santa Clara county ; Gold Run, Iowa Hill, and Damas-

cus, Placer county; Arroyo Seco, Monterey county; near Visalia, Tu-

lare county, and at several places in Mariposa and Tuolumne coun-

ties.

From the reports of the California State Mineralogist the following

information has been gathered in regard to the occurrence of several de-

posits : That in Childs valley occurs in the form of a lode from 5 to 7 feet

thick, standing at an angle of about 70 degrees and having regular

walls, the most of the deposits found elsewhere occurring in beds from

2 to 6 feet in thickness. This lode consists of the white carbonate of

magnesia, the mineral being broken out in slabs several inches thick

and fi?om 2 to 6 feet in width. The deposit in the Mount Diablo range

is of the hydrous variety, very large, and pulverizes readily; the Placer

county deposits are also very extensive, but no attempts have ever

been made to utilize either of them, the same remark applying largely

to those in Tuolumne, Tulare, and Mariposa counties.

The mineral in the Visalia beds is white, hard, fine grained, and in

texture resembles j)orcelain uuglazed, features that characterize the

mass of the mineral found in this State. These beds which, vary from

1 to 6 feet in thickness, are interstratified with talcose slate and ser-

pentine. A heavy bed of magnesian rock, principally magnesite,

charged with crystals of iron pyrites, accompanies many of the larger

gold-bearing quartz veins in Tuolumne and Mariposa counties. This

rock is also charged with nickel and chrome talc in green films like

the magnesite of Canada.

An artificial carbonate of magnesia is obtained as a by-product in the

tanks in which are treated the mother liquors at the works of the

Union Pacific Salt Company, Alameda Qounty, this material being

largely used in the manufacture of explosives.

Not until recently has much use been made of magnesite either in

California or elsewhere on the Pacific coast. Of late, much experiment-

ing has been made with a view to employing it more largely in both

the manufactures and arts, and with results that promise for these trials
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a good measure of success. The most imi^ortant of tliese uses thus far

has been in the manufacture of paper from wood pulp, in which process

the material is employed as a bleaching agent, for which jiurpose it is

found to be both cheaper and more effective than chlorine, heretofore

used.

From the Snow Flake magnesia mine in Child's valley, owned by
Messrs. H. G. Staab and W. H. Whitton, there was shijDped last year to

the Willamette Pulp and Paper Company, Oregon, 700 tons of calcined

magnesite, being equivalent to 1,400 tons of the rock before the carbonic

acid was expelled. The above is the only furnace yet erected on the

coast for roasting the rock, as this Oregon company is the only one here

that has yet employed this material in the manufacture of paper.

Messrs. Stanley and Bartlett, lessees of the Snow Flake property, mined

and manufactured last year a total of 1,500 tons of the crude rock, 100

tons of this having been used by the Pacific Eolling Mills for lining

fui'nace bottoms, and by the manufacturers of artificial stone, experi-

menters in the manufacture of paint, etc. There are employed by the

Snow Flake company about 20 men, miners, teamsters, wood-choppers,

etc., included. This mine and works are distant 10 miles from Kuther-

ford, a station on the Calistoga railroad, 65 miles from San Francisco,

at which latter point the material costs calcined and ground, delivered

on the cars, $8 per ton, railroad freight being $2 per ton, hauling from

furnace to Eutherford $2.50 per ton.

The prospective increased demand for magnesite on the Pacific coast

has determined Messrs. Staab and Whitton to greatly enlarge the

capacity of their mill and furnace in the early future, the probability

being that they will be able to ship the calcined article to market-* as

far east as Chicago and iDcrhaps Pittsburg, which markets now obtain

the most of their supplies from New York and other Atlantic seaports

into which it is imported from European countries. In Pittsburg and
other large manufacturing districts dolomitic limestone is employed in

making basic steel. For this stone magnesite would be substituted if

it could be obtained at prices somewhat lower than now has to be paid

for the imported calcined article, on which there is imposed a duty of

20 per cent., the raw coming in free.



FLUORSPAR.
Eosiclaire, Illinois, continues to be tlic only domestic source of sup-

ply. The product in 1891 was 10,044 sliort tons, valued at $78,330, be-

ing in excess of any year's business since tlie industry was established.

The operators report the demand for fluorspar (particularly for fluxing

purposes, as its properties in this regard become better understood) to

be increasing annually and the trade steadily improving. In addition

to its use for metallurgical i)urposes, it is consumed in the manufacture

of glass and of hydrofluoric acid. When intended for glass or acid

making the fluorspar is crushed and put through a buhr mill at the

mines before selling. For other purposes it is sold in lumps as mined.

The reader is referred to the preceding volume, " Miueral Resources of

the IJnited States, 1889-'90," for a more extended discussion of the

use of fluorspar for metallurgical jDurposes.

The following table shows the yearly production of fluorspar since

1882:
Production of fluorspar in the United States from 1883 to 1891.

Tears. Quantity.

1882.
1883.
1884.

1885.
1886-

'58Q

Short tons.

4,000
4.000
4,000
5, 000
5,000

Value.

$20, 000
20, 000
20, 000

22, 500
22, 000

Tears.

1887
1888
1889
1890
1891

Quantity.

Short tons.

5,000
6,000
9,500
8,250

10, 044

Value.

$20, 000
30, 000
45, 885
55, ;i28

78, 330



BORAX.
The following are tlie companies tliat during the year ending June

30, 1892, have i)roduced borax in the States of California and Nevada,

with number of tons turned out by each

:

Companies.

San Bernardino Bniax Company
Columbus Borax Company .'

Consolidated and Trudo Borax Company
Pacific Coast Borax Company
Nevada Salt and Borax Company

Total

Tons.

540
240
360

5,000
550

0,690

This is equivalent to 13,380,000 pounds, being a slight increase on

tlie output of the preceding year. Of these companies, all except the

Pacific Coast manufacture the borax at works erected on or near the

several marshes where the crude material is obtained. The Consoli-

dated and Trudo works are located in Saline valley, Inyo county, Cali-

fornia, a locality that has only within the past year or two begun to

make an active production. The Pacific Coast Company owns some
six or eight different salines. From four of these, all that are being at

present worked, the crude material is collected and shipped to the ex-

tensive refinery near San Francisco, where it is converted into a mer-

chantable article. With their deposits in Death valley nothing for

several years jDast has been done, as these, by reason of the arid and
barren character of the surrounding country and the long wagon
transportation required to market, the product can not be operated to

advantage.

The factors of production remaining the same the cost ofmaking this

sale has undergone no change of late. So too the markets during the

year have seen but little fluctuation, prices having shown a close con-

formity to the figures that for a number of years past have obtained.

Delivered at points on the railroads nearest the salines the companies

have been selling the refined article at the rate of 6 J cents per pound
by the carload, the prices realized for carload lots in San Francisco hav-

ing averaged 7^ cents per pound for the refined and 7 cents for the con-

centrated.

This stability in the market, coupled with fairly remunerative prices,

has been due largely to an arrangement entered into by the several com-

panies tending to slightly restrict the product and regulate the manner
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iu whicli it shall be put upon the market. In former years, owing to

local competition and a lack of concerted action in handling their out-

put, these companies, instead of making gains, weut behind at a rate

that compelled some of them to suspend oiDerations.

Even now theproiits realized by them are not inordinately large. It

costs an average of 4 cents per pound for them to make the sale, de-

livered at the marshes. The expense of transportation to countries of

general consumption amounts to nearly 3 cents per pound, making the

cost of this commodity laid down at points of large distribution, such

as IsTew York and Chicago, about 7 cents per pound wholesale—say 8

cents retail.

When the California manufacturers first began making this salt it

was selling at the rate of 35 cents per pound in all the leading markets

of the world. With the establishment of this industry in this country

the price of the foreign article declined so sharply that a number of

producers abandoned the field. Immediately following this the price

advanced, but not to the old figure, and not enough to bring about a

general resumption of the business. The present tariff of 4 cents per

pound on refined borax admits of a remunerative ijrice to the California

producers, and a large and prosperous industry has been built up in a

region of country where no other pursuit has been able to gain an ex-

tensive foothold.

The California and Nevada manufacturers of borax are not now ex-

porting much of their product to other countries, being satisfied with

having secured the home market. Australia, China, and Japan, includ-

ing British Columbia and Hawaii, obtain now their supplies almost

wholly from England, a thousand centals or so sent to Mexico and
Central America constituting foreign shipments from the port of San

Francisco.

The bulk of shipments made to the Atlantic side have of late been

by sea, 75 per cent, of consignments being to New York, the balance

mostly to Chicago.

The consumption of borax in the United States about equals now the

production made, what little is imported being mostly in the form of bo-

racic acid. The use of this salt is growing year by year and, as its value

as a detergent and an antiseptic, as well as for sanitarypurposes, becomes

better understood among the masses, must ultimately become veiy

large. However great the demand, the resources of these California

and Nevada deposits will be ample to meet it. By reason of their self-

recuperative properties they can in fact never be wholly exhausted.

The first crop, which consists for the most part of a surface crust, hav-

ing been removed, another gradually takes its place, this process of re-

production going on so rapidly that a new crop may be harvested every

five or six years, none of them so heavy, however, as that first gathered.



GRAPHITE.
By E. W. Parker.

Production was limited in 1891 to the mines at Ticonderoga, New
York, and amounted to 1,559,674 pounds of refined graphite, valued at

$110,000. 1^0 work of any consequence was done upon the properties

in Pennsylvania and Michigan, though the owners report the expecta-

tion ofresuming operations at an early date.

Uses.—The consumption of graj)hite is steadily increasing. Its use

in the manufacture of lead pencils is well known. For this and for the

preparation of lubricants the higher grades are necessary. For cruci-

bles, stove polish, foundry facings, etc., the poorer qualities are used.

Paint for covering iron and other metal surfaces made from graphite is

found to be easily and quickly applied and to possess great durability.

It has been adopted by the Pennsylvania Railroad Company for paint-

ing the iron work of its new elevated railroad through Jersey City.

Grax)hite has been found to withstand the cutting action of acid slag in

the Bessemer converter and a considerable demand for it is said to

have recently risen among steel manufacturers.

Graphite mining in Ceylon.—The island of Ceylon, off the southeast

coast of British India, furnishes the bulk of the world's supjjly of

graphite. It is particularly adapted to crucible manufacture. Isot-

withstanding the fact that the methods of mining are the crudest pos-

sible large profits are made, and it is said enormous fortunes have been
made by native operators. Objection is made to the introduction of

machinery and more improved methods on the ground that, as at pres-

ent operated, the work is profitable, and that the introduction of ma-
chinery means new conditions which may not be thoroughly under-

stood and losses consequently entailed. A visitor to these mines gives

a description of their methods. The graphite is mined from an open
cut and is handed in buckets or thrown in lumps from one man to an-

other until the top is reached. Drills and hammers for blasting rep-

resent the extent of machinery employed. Timbering of a kind is used,

but not with much knowledge, either as to the adaptability of the wood
employed or skill in its manipulation. Ventilation is not thought of

and after blasting miners are obliged to suspend work until the cut has
been cleared by natural influences of the gases caused by the explo-

sion. Ko statement is made of the wages paid for labor j but, when the
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crude metliods are considered and the number of men necessary to sup-

ply the work of machinery, the rate of compensation must be extremely

low to admit of fortunes being made by the owners.

Graphite imported into the United States from 1867 to 1891.

Tears ended

—

Umnanufactured.

Quantity. Value.

Manufac-
tured.

Total.

June 30, 1867.
1868.
1869.
1870.
1871.
1872.
1873.
1874.
1875.
1876.
1877.
1878.
1879.
1880.
1881.
1882.
1883.
1884.
1885.
1886.
1887.

Dec. 31, 1888.
1889.
1890.
1891.

Cwt.
27, 113

68, 620

74, 846
80, 795
.51, 628
96, 381

157, 539
111,992
46, 492
50, 589
75, 361
60, 244
65, 662

109, 908
150, 927
150, 421
154, 893
144, 086
] 10, 462
83, 368

168, 841
184, 013
177, 381
255, 955
212, 360

$54, 131
149, 083
351, 004
269, 291
136, 200
329, 030
548, 613
382, 591
122, 050
150, 709
204, 630
154, 757
164, 013
278, 022
381, 966
363, 835
361, 949
286, 393
207, 228
164, 111
331. 621
353, 990
378, 057
594, 746
555, 080

$833
3,754

17, 605
18,091
16, 909
24, 637
22. 941
31, 674
25, 536
21, 721
1,863

$54, 131
149, 083
351, 004
270, 124

139, 954
329, 030
548, 613
382, 591
122, 050
168, 314
222, 721
171, 666
188, 650
300, 963
413, 640
389, 371
383, 670
288, 256
207, 228
164,111
331, 621
353, 990
378, 057
594, 746
555, 080



ASBESTOS.
By E. W. Parker.

In considering the subject of asbestos care should be taken to distin-

guish what is properly asbestos and a very similar but distinct mineral,

chrysotile. Asbestos is a fibrous species of hornblende, and occurs

associated with metamorphic rocks rich in that mineral. Chrysotile,

though usually considered in trade as asbestos, is an entirely different

raineral and occurs in distinct veins in serpentine formations. Both

minerals are fibrous and both are remarkable for their resistance to

the action of heat. The fibers of chrysotile are exceedingly tough, and

being at the same time flexible and slightly elastic, it is used princi-

pally in the manufacture of fireproof fabrics. Asbestos, on the other

hand, while possessing fibers of greater length, has not the same

strength, and is used in the manufacture of articles where resistance to

heat is requisite but the strength of fiber not essential. The principal

uses for which it serves are boiler and steam-pipe covering, packing

for fireproof safes, and for making cements and paints.

Occurrence.—No deposits of chrysotile have as yet been found in the

United States. Asbestos occurs in considerable quantity in California

and Wyoming, and in limited amount along the eastern slope of the

Appalachian range from ISTew York to Georgia. The commercial prod-

uct has been limited to California, where 66 tons were mined in 1891,

valued at about $3,960. A small amount (about 4 tons) was mined

in Wyoming in the prosecution of assessment work, but none of this

was marketed. A deposit of asbestos was found near Hamilton,Wash-
ington, during the year, and it is understood that it will be developed.

The United States depends for itssupply of chrysotile upon the Thet-

ford and Black Lake mines of Canada. The production of this mineral

was not begun until 1879, when 300 tons were mined. In 1889 the

total shipments reported to the Department of Agriculture by the

operators were 5,588 tons, worth $360,144. In 1890 the shipments were
estimated at 7,000 tons. -

Imports.—The increase in the use of asbestos in the United States

during the past twenty years may be observed from the following table

of imports, the value of which in 1871 being but $12, and in 1891

$358,461. The increase in the last ten years is particularly noticeable.

It must be remarked that this table includes the chrysotile imported

from Canada, and which, as previously stated, is usually classed as

asbestos.
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In {iddition to the well-known uses for which asbestos has been em-

ployed for some time, it has been recently found valuable in the manu-

facture of masks for persons in foundries, and for the use of firemen

and others subjected to the presence of intense heat. It has also come

into use for making joint wipers for plumbing, and for holders in grasp-

ing hot irons, crucibles, etc.

Ashestos imported from 1869 to 1891.

Years ended-

June 30,1869.
1870.
1871.
1872.
1873.
1874-
1875.

1876.
1877.
1878.

1879.

1881.
1882.
1883.
1884.

31. 1885.

188G.
1887.
1888.
1889.
1890.
1891.

Unmanu-
factured.

4,

5
1

. 3,

3,

9

27,

15
24
48
73
134
140
168
-254

252
353

Manufac-
tured.

$310
7

12

1,077
396

1,550
372

4,624

69
504
243

1,185
617
932
581

8,126
9,154
5,342
4,872

Total.

$310
7

12

18
152

5,783
5,881
3,221
3, 908
7,828
9,736

27, 786
15, 739
24,612
49, 940
73, 643

135, 125
140, 845
176, 710
263, 393
257, 879
358, 461



SOAPSTONE,
By E. W. Parker.

Lower prices, due to active competition, reduced tlie value of the

product, but the total amount quarried was greater by 2,840 tons than

that of 1890. The increased product is due to the development of

soapstone quarries in Cleorgia and North Carolina, four new companies

having entered the field in those States with an aggregate product of

4,032 short tons. The total product for the year was 16,514 short tons,

worth $243,981, against 13,670 tons, valued at $252,309, in 1890. The
above product for 1891 is exclusive of a small amount used as a pigment

and Avhich is mentioned under the chapter on mineral paints.

Among the increased facilities for quarrying and manufacturing

soapstone made during 1891 may be mentioned : In Georgia, a pulver-

izing plant with a capacity of 10 tons of powdered soapstone per day.

The product from this property in 1891 was sold rough ; it will hence-

forth be ground on the x>remises, and the owners expect to triple their

output during the current year. In ISTew Hampshire one firm reports a

doubled capacity, but a slightly decreased product. Three companies

began operations in I^orth Carolina with facilities for preparing the

stone as desired by consumers. The plants include apparatus for saw-

ing and dressing into slabs, and for crushing, grinding, and bolting

into powder. One firm in Pennsylvania reports 20 per cent, increased

capacity. A new mill, doubling the former capacity, was constructed

at Grafton, Vermont. No interference with operations in any locality

due to labor troubles has been reported.

Production in previous years.—In the following table the statistics

for 1880 and 1889 are from the reports of the Tenth and Eleventh Cen-

suses ; intervening years are for estimates made by the Geological Sur-

vey, and those for 1890 and 1891 are compiled from direct returns from

operators

:

Annual product of soapstone from 1880 to 1S91.

Tears.
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Fibrous talc.—The production has increased steadily. Gouvernenr,

St. Lawrence county, 'New York, remains the sole source of supply.

With the exception of a small amouut used in the manufacture of dyna-

mite, the entire product is consumed as a filler in making medium
grades of paper. The output in 1891 was 53,054 short tons, valued at

$493,068, against 41,354 tons, valued at $389,186 in 1890, an increase

of 11,700 tons in quantity and |103,882 in value.

One new mill, doubling ]previous capacity, was completed in Febru-

ary, 1892, and two more with similar increasing facility were com-

menced and will be completed in 1892. E"o labor troubles affecting

the industry occurred. Since 1880 the annual production of fibrous

talc has been as follows

:

Annual production of fibrous tah since 1880.

Tears.

1880.
1881.
1882.
1883.
1884.
1885.

1886.
1887.
1888.
1889.

1890.
1891.

Short tons.



MINERAL PAINTS.
Bv E. W. Parkek.

Under this head are included ochers, umbervS, siennas, metallic paints,

Venetian and Indian reds, white lead, red lead, litharge and orange

mineral. Owing to producers of the first three mentioned not keei)ing

separate accounts, it is necessary to include them in one statement.

Oclier.—Including ocher, umber, and sienna, the product for 1891

was 18,294 short tons, valued at $233,823. This was an increase in

amount over 1890 of 739 short tons, but a decrease in value of $3,700.

Notwithstanding the lower prices which ruled in 1891, a number of

new operations were begun, and some of the older firms increased

their facilities. New mines were opened in Lehigh and Berks counties,

Pennsylvania, and one firm in the latter county doubled its facilities

by the addition of new machinery, and another firm operating in North-

ampton county, Pennsylvania, and Warren county. New Jersey, in-

creased its capacity about one-third. In El Paso county, Colorado, a

new plant, costing $25,000, was erected.

Annual production of ocher since 1884.

Years.

1884
1885
1886
1887

Short tons. Value,

7,000
3,950
6,300
iS, 000

$84, 000
43, 575
91, 850
75, 000

Years.
i
Short tons. Value.

1888
1889
1890
1891

10, 000

15, 158
17. 5.55

18, 294

$120, 000'

177, 472
237, 523
233, 823

Divided by States the production for the last three years is shown in

the following table. Prior to 1889, when the statistics were compiled for

the eleventh census, the product for each State was not published.

Production of ocher in 1889, 1890, and 1891, iy States.

States.
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Ochcr, etc., mqmiedfrom 1867 to 1SS3.

Fiscal years
ending

June 30—

1867. . .

.

1868--..
1869- . - -

1870
1871....
1872....
1873..-.
1874....
1875. . .

.

1878
1877....
1878. - .

.

1879....
1880....
1881.-..
1883 ' 159.281
1883 {«)--- -I 137,978

i

All ground in oil.

Quantity. Value,

Pounds.
11, 373

6,949
65,344

149, 240
121, 080
277, 617
94,245
98, 176

280, 517
63, 916
41, 718
25, 674
17, 649
91, 293
99, 431

$385
333

2,496
6, 042
4, 405
9,225
3,850
4,623

12, 352
3,365
2, 269
1,591
1,141
4,283
4,676
7,915
6,143

Indian red and
Spanish brown.

Quantity. Value.

Pounds.

2, 582, 335
3, 377, 944
2, 286, 930

2, 810, 282
135, 360
263, 389

'

646, 009

1, 524, 989
2, 179, 631

2, 314, 028

2, 873, 550

3, 655, 920
3,201,880
3, 789, 586

1, 549, 968

^35, 374
11,165
31, 624
41, 607

40, 663

38, 763
2,506
3, 772
9,714

19, 555
24, 218
23, 677
26, 929
32, 726
30,195
34. 136

13, 788

Mineral. French
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nearly two-thirds the total j)ro(lact. Tlie outj)ut was sliglitly in

excess of that of 1890, the increase in qnantity being 9-43 short ton.s,

but the value fell ofit' $6,784:. This shows a decrease in the average

value per ton from $14.08 to $13.28. Although prices were usually

lower, the general demand was reported good. Colorado did not i)ro-

duce any metallic paint, the sales for the year being made from old

stock, and Delaware and Virginia appear for the first time as producers.

Compared with 1889 and 1890, the product by States was as follows

:

Production of metallic paint in 1889, 1890, and 1891, hy States,

States.
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when the product was 155,272,115 pounds, or 77,636 tons. As a result

of the consolidation of a number of producers, under the management

of one company known as the National Lead Company of New York^

the market value advanced from about an average of 6 cents per pound

in 1890 to nearly 7 cents in 1891, the total increase in value being

$1,071,062, or from $9,382,967 to $10,454,029. The National Lead Com-

pany, with its numerous branches, produced about 80 per cent, of the

total, the other 20 per cent, being distributed among eight independent

concerns.

Red lead, litharge, and orange mineral.—The amount of red lead pro-

duced in 1891 was 9,214,286 pounds (or 4,607 tons), against 11,821,084

pounds (or 5,911 tons) in 1890, a decrease of 2,606,798 pounds. The

value of the product in 1891 was $591,730 against $726,844 in the pre-

ceding year. The production of litharge increased from 10,230,090

pounds, valued at $665,631 in 1890, to 11,517,299 pounds, worth

$720,925. Of orange mineral there were produced in 1891, 660,000

pounds, worth $43,300, against 730,000 pounds, valued at $48,000 in

1891.

Eed lead, white lead, and litharge imported from 1867 to 1801,

Tear ended—



BARYTES.
Owing to tlie irregular manner in which the mining of barytes is

carried on in Missouri it is exceedingly difficult to obtain a correct

statement of the product by correspondence, the only available means

of collecting the statistics. In the first place, the greater part of the

mining is performed by farmers at seasons of the year when they and

their employes and teams would be otherwise idle. In some instances

the product is shipped to St. Louis or other points by the miners ; at other

times it is taken to local merchants and exchanged for merchandise, and

by the merchants shipped to the manufacturer. Some persons both

mine and purchase, and the conditions are such that frequent duplica-

tions are apt to result. It has been endeavored by correspondence with

miners, dealers, and manufacturers to secure a fairly reliable statement

of the output, eliminating such returns as are doubtless duplicates.

This shows the product of the State to have been 12,C00 tons in 1891,

worth 100,000, the value being taken at the price paid per ton for the

crude barytes by the manufacturers.

The product in Virginia increased from 11,528 tons in 1890, to

17,013 tons in 1891. The value, crude, of the product in 1891, was

$52,765. Forth Carolina and South Carolina produced together 2,056

tons, worth 15,688 at the mines. It has been the custom in preceding

volumes to give the value of the crude barytes and in order to main-

tain uniformity in the reports this is maintained. The barytes of com-

merce, however, is that which has been cleaned and floated and repre-

sents a much greater value than that of the crude. The value of

floated barytes sold in the United States (exclusive of that made from

foreign sources) was not short of $325,000.

The use of barytes as a iDigment began about forty years ago. Its

principal use to-day is in a mixture of white lead. There can be little

doubt that its use is growing and still further increase in production

may be expected.

Production of crude iarytes from 1882 to 1891,

Years.
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Imports of iarium sulphate from 1867 io 1891.

Tears ended

—

June 30, 1867.
1868-
1869.
1870.
1871.
1872.
1873.
1874.
1875.
1876.
1877.

Founds.
14, 968, 181

2, 755, 547
1, 117, 335

1, 684, 916

1, 385, 004
5, 804, 098

6, 939, 425
4, 788, 966
2, 117, 854
2, 655, 349
2, 388, 373

1878 ! 1, 366, 857

Manufactured.

Quantity. Value,

453, 333

4, 924, 423
1. 518, 322

562, 300
411, 606

3, 884, 516

1879
1880
1881
1882
1883

Dec. 31,1884
1885 1 4, 095, 287

1886 • 3,476,691
1887 1 4, 057, 831

1888
i

3, 821, 842
1889 3,601,506
1890 !

I

1891 2,149
I

TTnmannfactured.

Quantity. Value

$141, 273
26, 739
8,565

12, 917
9,769

43, 521
53, 759
42, 235
17, 995
25, 325

19, 273
10, 340
3,496

37, 374
11, 471
3,856
2,489

24, 671
20, 606
18, 338
19.769
17, 135
22, 458

Pounds.

5, 800, 816
7, 841, 715

6, 588, 872
10, 190, 848
6, 504, 975

13, 571, 206

22, 041 2,900

$8, 044
1'3, 567
8,862

13, 205
9,037
7,660

8,816



MINERAL WATERS.
By a. C. Peale.

For tlie year 1891 our list of commercial mineral springs numbers

288, wliicli is an increase of 15 since 1890. Of these, however, only

227 report, leaving a delinquent list of 01 springs.

As in the report for the previous year, the figures for these delin-

quent springs are taken at one-half the production they last reported.

The springs that do report had increased sales.

The total product for 1891, including the estimate as above for the

delinquent springs, is 18,392,732 gallons, at a valuation of 12,996,259.

This is an increase of 5,385,314 gallons and |416,509 over the figures

for 1890.

Ill the north Atlantic states the total number of springs on the list

is 74, instead of 69, as in 1890. This increase is due to the fact that 1

new spring is added and that 4 springs, which for several years had
made no report and were taken from the list, have now been placed

upon it again. There has also been an increase in production; 681,678

gallons more were sold in 1891 than in 1890, with an increase of 1416,234

in the value of the product.

The south Atlantic states also show an increased number of springs,

the number for 1891 being 56, an increase of 5 from 1890. Two of

these, the Takoma Park springs of Maryland and the Magnolia springs

of Florida, are entirely new to the list. The other three were on the

list in 1888, but have not reported since. There is an increase of

148,814 gallons for the section, with an increase in value of $67,683.

The total number of springs for the north central states is 87 for

1891, an increase of 2 from 1890. As a matter of fact there is an
increase of 3, while 1 had been taken from the old list. However, the

increase in the number of gallons is 2,960,143, with a decrease of

$255,590 in the value of the production. The increase is due mainly

to the increased number of gallons sold from the Michigan springs.

The net increase in the springs of the south central states is 1.

One spring each is added for Tennessee and Mississippi and 1 taken

from Texas. The increase in production is 24,444 gallons, with an in-

creased value of $24,596.

In the western division, Montana, for the first time on the list, adds

1 spring, making the total 34 instead of 32 as for 1890. There is an

increase of 254,136 gallons and an increase of $160,986 in value.

601
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PRODUCTION.

Natural mineral waters sold from 188-i to 1891, indiisive.
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Alabama.—The three spriugs reporting sales for 1891 give a slight

increase over the figures for 1890. These springs are : Bailey Springs,

Bailey Springs, Lauderdale county ; Healing Springs, Healing Springs,

Washington county; Matchless Mineral Water, Greenville, Butler

county.

ArJcansas.—The list for 1891 remains the same as for the previous year.

The following are the springs reporting, and the figures are increased

from those of 1890 : Arkansas Lithia Springs, Hope, Hempstead county;

Fairchild's Potash Sulphur Si)rings, Hot Springs, Garland county;

Mountain "Valley Springs, Mountain Valley, Garland county; Dovepark
Spriugs, Dovepark, Hot Spring county; Eureka Springs, Eureka
Springs, Carroll county.

California.—There is no change in the list so far as the number and
names of the springs are concerned. The following of the total of 14

report sales for 1891 : Azule Seltzer Springs, San Jose, Santa Clara

county; Bartlett Springs, Bartlett Springs, Lake county; Castaliau

Mineral Water, Inyo county; Coronado Natural Mineral Water, Coro-

nado, San Diego county; El Toro Springs, IsTevata, Marin county; Gey-

ser Soda and Litton Seltzer Spriugs, Litton Springs, Sonoma county;

Napa Soda Springs, Napa Soda Springs, Napa county; Ojai Hot Springs,

Ventura, Ventura county; Pacific Congress Springs, Saratoga, Santa

Clara county; Paraiso Springs, Monterey county; Tuscan Springs, Eed
Bluff, Tehama county; Witter Springs, Upper Lake, Lake county.

Colorado.—Eight of Colorado's commercial springs report as follows:

Boulder Springs, Boulder Springs, Boulder county; Canon City Vichy

and Iron Duke Springs, Canon City, Fremont county; Clark Magnetic

Mineral Spring, Pueblo, Pueblo county; Colorado Carlsbad Mineral

Water, Denver, Arapahoe county ; Idaho Mineral Springs, Central City,

Gilpin county; Manitou, Navajo, and Shoshone Springs, Manitou, El

Paso county; Seltzer Springs, Boulder, Boulder county; TJte and Little

Chief Iron Springs, Manitou, El Paso county.

Connecticut.—Four springs report for 1891, two more than were on

the list for 1890. The springs reporting are : Aspinock Springs, Putnam
Heights, Windham county; Highland Rock Spring, Manchester, Hart-

ford county; Highland Tonica Spring, Manchester, Hartford county;

Stafford Mineral Spring, Stafford Springs, Tolland county.

Florida.—The two springs in Florida reporting sales are: Cantoneut

Spring, Pensacola, Escambia county; Magnolia Springs, Magnolia

Springs, Clay county.

Georgia.—Only three of the four springs on the list report for 1891.

They are: Bowden Lithia Springs, Lithia Springs, Douglas county;

Hughes Springs, Rome, Floyd county; Ponce de Leon Spring, Atlanta,

Fulton county.

Idaho.—This state is still represented on the list by the Idanha

Springs, of Soda Springs, in Bingham county.
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Illinois.—Five of the niue springs ou the list report sales. They are

the following: Black Hawk Springs, Rock Island, Kock Island county

;

Diamond Mineral Springs, Grantfork, Madison county; Peoria Mag-
netic Artesian Spring, Peoria, Peoria county; Perry Springs, Perry

Springs, Pike county; Sanicula Springs, Ottawa, La Salle county.

Indiana.—All of Indiana's springs report sales. They are : Abbott
Magnetic and Mineral Water, East Wayne, Allen county; Ash Iron

Sixrings, Muddy Fork, Clark county; Elliot's Mineral Spring, Shoals,

Martin county; French Lick Springs, French Lick, Orange county;

Indiana Mineral Springs, Indiana Mineral Springs, Warren count}';

Kickapoo Magnetic Springs, Kickapoo, Warren county ; King's Min-

eral Spring, Muddy Fork, Clark county; Lodi Artesian Well, Silver-

wood, Fountain county; Magnetic Mineral Springs, Terre Haute, Vigo

county; West Baden Springs, West Baden, Orange county.

Iowa.—One spring is taken from the list, leaving the total number
five, of which only two report as foUows: Black Hawk Springs, Eldon,

Davis county; Ottumwa Mineral Springs, Ottumwa, Wapello county.

Kansas.—'No change is made in the total number of springs, which

remains at eight, of which seven report. They are: Blazing's Artesian

Mineral Springs, Manhattan, Eiley county; Geuda Mineral Spring,

Geuda Springs, Cowley county; Great Spirit Springs, Cawker City,

Mitchell county; lola Mineral Well, lola, Allen county; Providence

Mineral Wells, Providence, Butler county; Topeka Mineral Wells,

Topeka, Shawnee county; Wichita Mineral Springs, Wichita, Sedg-

wick county.

Kentucky.—All of the springs on the list for this state report. They
are : Anita Springs, La Grange, Oldham county ; Bedford Springs, Bed-

ford, Trimble county; Blue Lick Springs, Blue Lick Springs, Mcholas
county; Crab Orchard Springs, Crab Orchard, Lincoln county; St.

Patrick's Well, Louisville, Jefferson County.

Maine.—Four springs send no report for 1891. The following report

sales-: Barker Mill Spring, Auburn, Androscoggin county; Crystal

springs, Auburn, Androscoggin county; Keystone Spring, East Poland,
Androscoggin county; Poland Spring, South Poland, Androscoggin
county; Underwood Springs, Falmouth Foreside, Cumberland county;

Wilson Sxjrings, IsTorth Eaymond, Cumberland county.

Maryland.—One new spring is added to the list, viz, the Tacoma
Park Springs, making a total of four for the state. Of the others only

the two following report: Chatoolanee Mineral Spring, Chatoolanee,

Baltimore county; Flintstone Mineral Springs, Flintstone, Allegany
county.

Massachusetts.—All of the springs on the list report for 1891. They
are: AUandale Springs, West Roxbury, Suffolk county; Belmont Hill

Spring, Everett, Middlesex county; Belmont Natural Spring, Belmont,

Middlesex county; Commonwealth Mineral Spring, Waltham, Middle-

sex county; Echo Grove Springs, Lynn, Essex county; Everett Crystal
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Spring, Everett, Middlesex county ; Sheep Eock Spring, Lowell, Middle-

sex county; Simpson Spring, South Easton, Bristol county; Undine

Spring, Brighton, Suffolk county.

Michigan.—Two springs are added to the list which were not on the list

for1890. They are : The Moorman Well, Ypsilanti, Washtenaw county,

and Mount Clemens Sprudel Water, Mount Clemens, Macomb county.

One spring is delinquent, and in addition to the two new springs the

following report : Americanus Well, Lansing, Ingham connty ; Eastman

Springs, Benton Harbor, Berrien county; Magnetic Mineral Springs,

Spring Lake, Ottawa county; Mount Clemens Original Mineral Springs,

Mount Clemens, Macomb county; Salutaris Springs, Saint Clair Springs,

Saint Clair county; Zauber Wasser Spring, Hudson, Lenawee county.

Minnesota.—One spring, the Inglewood Springs, Minneapolis, Hen-

nepin county, still constitutes the representation of this state upon the

list.

Missouri.—One more spring is delinquent for 1891 than for 1890. Of

the ten springs on the list six report as follows: B. B. Spring, Bowling

Green, Pike county; Blue Lick Spring, Sedalia, Saline county; Eldo-

rado Springs, Cedar county; Paris Springs, Paris Springs, Lawi-ence

county; Randolph Springs, Randolph Springs, Randolph county; Reiger

Springs, Lineville, Mercer county.

Mississippi.—Godbold Mineral Well, Summit, Pike county, is added

to the list. In addition to this the following report: Brown's Wells,

Brown's Wells, Copiah county; Castalian Springs, Durant, Holmes

county*

Montana.—For the first time Montana is represented on our list. The

only commercial spring so far as known is Pipestone Springs, Jeft'er-

son county.

NebrasTca.—The Victoria Mineral Spring, of New Helena, Custer

county, is still the only spring on the list for Nebraska.

New Hampshire.—There is no change in the list for Kew Hampshire.

The following springs report: Conway Springs, Conway, Carroll

county; Londonderry Lithia Springs, Londonderry, Rockingham

county; Ponemah Spring, Amherst Station, Hillsboro county.

Hew Jersey.—No report has been received from the one spring of Nerw

Jersey.

New Mexico.—Three of the four springs credited to the territory

report sales. They are: Aztec Springs, Santa Fe, Santa Fe county;

Ojo Caliente Springs, Ojo Caliente, Taos county; Soda Springs, Coyote

Canon, Bernalillo county.

Neio Yorlc.—Twenty-three of the twenty-nine springs on the list re-

port for 1891. Of these, four were not on the list for the preceding year.

They are : Kadawisda Spring, Star Spring, Victor Spring, and Verona

Springs. All the springs reporting are: Artesian Lithia Springs, Ball-

stou Spa, Saratoga county; Avon Spring, Avon, Cayuga county;

Cayuga Water, Cayuga, Cayuga county; Deep Rock Springs, Oswego,
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Oswego county; Kadawistla Spiring-, Cliutou, Oneida county; Masseua
Springs, Massena, St. Lawrence county ; Miller's Geneva Mineral Spring,

Geneva, Ontario county; Oak Orchard Acid Springs, Alabama, Gen-

esee county.

Star Springs, Yerona Springs, Verona Springs, Oneida county; Vic-

tor Springs, Darien, Genesee county; White Sulphur Springs, Sharon
Springs, Schoharie county; White Sulphur Springs, Eichfield Springs,

Otsego county.

Saratoga Springs, Saratoga, county.—Ohamxjion Springs, Empire
Springs, Excelsior Springs, Hathorn Sj)rings, High Rock Springs,

Imperial Springs, Royal or New Putnam Spring, Saratoga Carlsbad

Spring, Saratoga Vichy Springs, Saratoga Kissengen Spring.

JSforth Carolina.—Only five ofthe springs for the state report instead of

six as in the previous year. They are : Ashley's Bromine and Arsenic

Spring, Ashe county; Barium Springs, Barium, Iredell county; Lemon
Springs, Lemon Si^rings, Moore county; Lincoln Lithia Springs, Lin-

colnton, Lincoln county; Thompson's Bromine Arsenic Spring, Grumi)-

ler, Ashe county.

Ohio.—There is no change from the statistics of 1890. The following

springs report for 1891: Adams County Mineral Spring, Mineral

Springs, Adams county; Crystal Mineral Spring, Urban, Champaign
county; Electro-Magnetic Springs, Fountain Park, Champaign county;

Devonian Mineral Spring, Lorain, Lorain county; Magnetic and Saline

Spring, Marysville, Union county; Rex Mineral Water, ISTew Rich-

mond, Clermont county; Ripley Bromo-Lithia Spring, Ripley, Brown
county; Sulphur Lick Spring, Frankfort, Ross county.

Oregon.—l^o reports have been received for Oregon's two springs.

Pennsylvania.—AU of the commercial springs of Pennsylvania, so far

as they are known, have reported. They are: Bedford Springs, Bed-
ford, Bedford county; Black Barren Mineral Spring, Pleasant Grove,

Lancaster county; Corry Artesian Mineral Water, Corry, Erie county;

Cresson Springs, Cresson, Cambria county; Eureka Mineral Springs,

Saegertown, Crawford county; Parker Magnetic Mineral Spring, Gar-
deau, McKean county; Pavilion Springs, Reading, Berks county;

Pulaski Mineral Spring, Pulaski, Lawrence county; Ross-Common
Springs, Ross-Conm3.on, Monroe county; Sizerville Magnetic Mineral
Spring, SizerviUe, Cameron county; Susquehanna Springs and King-
land Spring, Rush, Susquehanna county.

Rhode Island.—Both of the springs on our list report. They are:

Holly Springs, Woonsocket, Providence county; Ochee Mineral and
Medical Springs, Johnston, Providence county.

South Carolina.—The only spring reporting for the state was not
upon the list for 1890. It is Garrett Springs, Spartanburg, Spartan-

burg county.

Sotith BaTcota.—South Dakota is still represented only by the Dakota
Hot Springs of Hot Springs, Fall River county.
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Tennessee.—One new spring is added to the list, viz: Hurricane

Springs reports for tlie lirst time. The springs reporting are : Hurricane

Springs, TalUxhoma, Franklin county j Idaho Springs, St. Bethlehem,

Montgomery county ; Tate Spring, Tate Spring, Grainger county.

Texas.—One spring is dropped from the list for 1891 and of the thir-

teen remaining the following ten report : Oapp's Well, Longview, Gregg

county; Elkhart Mineral Well, Elkhart, Anderson county; Hynson's

Iron Mountain Spring, Marshall, Harrison county; Mineral Wells, Min-

eral Wells, Palo Pinto county; Montvale Springs, Marshall, Harrison

county; Overall Mineral Well, Franklin, Eobertson county; Slack's Well,

Walder Depot, Gonzales county ; Texas Soui- Springs, Luling, Caldwell

county; Tioga Mineral Well, Grayson county; Wooten Wells, Wooten

Wells, Eobertson county.

Vermont.—There is no change in the list for Vermont. The follow-

ing are the springs that report: Alburgh Springs, Alburgh Springs,

Grand Isle county ; Branswick White Sulphur Spring, Brunswick, Essex

county; Clarendon Springs, Clarendon, Eutland county; Missisquoi

Springs, Sheldon, Franklin county.

Virginia.—Two springs not on the list for 1890 rfeport. They are:

Chase City and Healing Springs. The following twenty-one of the

tAventy-five springs report: Blue Eidge Springs, Blue Eidge Sinings,

Botetourt county; Buffalo Lithia Springs, Buffalo Lithia Springs, Meck-

lenburg county; Chase City Chlorine Spring, Chase City, Mecklenburg

county; Cove Lithia Springs, Wytheville, Wythe county; Elk Lithia

Springs, Elkton, Eockingham county; Farmville Lithia Springs, Farm-

ville, Cumberland county; Healing Springs, Healing Springs, Bath

county ; Hunter's PulaskiAlum Springs, Walkers Creek, Pulaskicounty

;

Massanetta Springs, Harrisonburg, Eockingham county; Otterburu

Lithia and Magnetic Spring, Amelia, Amelia county; Osceola Springs,

Harrisonburg, Eockingham county; Pseonian Spring, Clarks Gap, Lou-

doun county; Eoanoke Eed Sulphur Spring, Catawba, Eoanoke county;

Eockbridge Alum Springs, Goshen, Eockbridge county; Eockingham

Springs, McGaheysville, Eockingham county ; Seven Springs, Abingdon,

Washington county; Stribling Springs, Stribling Springs, Augusta

county; Shenandoah Alum Springs, Mount Jackson, Shenandoah

county; Virginia Arsenic, Bromine, and Lithia Spring, Christiansburg,

Montgomery county; Wallawhatoola Alum Springs, Eichmond, Bath

county; Wolf Trap Lithia Springs, Wolf Trap Station, Halifax county.

Washington.—There is no change in the list for the state of Washing-

ton. The springs reporting are: Medical Lake Springs, Medical Lake,

Spokane county; Yakima Soda Springs, North Yakima, Yakima county.

West Virginia.—The list for 1891 shows no change from that of 1890

for West Virginia. The springs reporting are: Capon Springs, Capon
Springs, Hampshire county; Irondale Springs, Independence, Preston

county; Eed Sulphur Springs, Monroe county; Salt Sulphur Springs,

Salt Sulphur Springs, Monroe county; Triplet Springs, Grant district,
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Pleasants county; White Sulphur Springs, White Suli>hur Springs,

Grreenbrier county.

Wisconsin.—Twenty of the twenty-three springs credited to Wiscon-
sin report sales in 1891. Tliey are : Allouez Magnesia Spring, Green Bay,
Brown county: Bethania Mineral Spring, Osceola Mills, Polk county;
Darlington Mineral Water, Darlington, Lafayette county; Fort Craw-
ford Spring Prairie du Chien, Crawford county; Lebens Wasser Spring,

Green Bay, Brown county; Nee-Ska-Ea Springs, Wauwatosa, Milwau-
kee county; Palmyra Springs, Palmyra, Jefferson county; Rainbow
Mineral Springs, Wautoma, Wausliara county ; SalvatorMineral Spring,

Green Bay, Brown county; Sheboygan Springs, Sheboygan, Sheboygan
county; Silver Sand Spring, Milwaukee, Milwaukee county ; Vita Min-
eral Spring, Beaver Dam, Dodge county.

Waukesha Springs, Waukesha county.—Almanaris Springs, Arca-
dian Springs, Bethesda Springs, Henk Mineral Spring, Horeb Mineral
Spring, Mineral Rock Spring, Hygeia Mineral Spring, White Eock
Mineral Spring.

Summary of reports of mineral springs for 1891 hy States and Territories.

States and Territories.

NOETH ATLAKTIC STATES

Maine
New Hampshire
Vermont
Massachusetts
Rhode Island
Connectiotit
New York
New Jersey
Pennsylvania

SOUTH ATLAiraiC STATES.

Delaware '.

Maryland
District of Columbia
Virginia
West Virginia
North Carolina
Sonth Carolina
Georgia
Florida

SOUTH CENTRAL, STATES.

Kentucky
Tennessee
Alabama
Missi.ssippi
Louisiana ;

Texas
Indian Territory
Arkansas
Oklahoma

6442^IN 39

^ a
o ^
H

States and Territories.
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IMPORTS AND EXPORTS.

Imports.—^Prior to 1884 natural mineral waters were not distinguislied

from artificial mineral waters, but since 1883 tlie distinction has been

made, but the latter have not be^n classified according to the recepta-

cles in which they were imported. The following tables give the impor-

tation of mineral waters, showing an increase in the importation of

artificial waters, and a decrease in natural waters

:

Mineral waters imported and entered for consumption in the United States, 1867 to 1S8S,

inclusive.

Fiscal years
ending

June 30

—

In l)ottles of 1
quart or less.

1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1883
1883

Quantity. Value.

Bottles.
370,610
241, 702
344, 691

433, 212
470, 947
892, 913

35i 508
7,238
4,174

25, 758
12, 965
8,229

28, 440
207, 554
150, 326
152, 277
88, 497

913
438
635
680
604
951
326
691
471
899
328
815
352
731
850
010
054

In bottles in ex-
cess of 1 quart.

Quantity. I Value.

Quarts.
3. 792

22, 819
9.739

18, 025
2, 320

ISiot in bottles. All, not artificial.

Quantity. Value. Quantity. Value.

$300
2,052

802
1,743

174

Gallons.

554
1,042
2, 063

1, 336
639
355
95
5

$137
104
245
508
141
116
75
16

Gallon*.

394. 423
199, 035
395, 956
447, 646
520, 751
883, 674
798, 107
927, 759

1, 225, 462
1. 542, 905

1, 714, 085

Total
Talue.

$98, 151
79, 789

101, 640
134,889
167, 458
350, 912
282, 153
285, 798
383, 616
410, 105
441, 439

$25, 410
20, 594

1

26,682
I

32,931
j

34,919
I

68,067
I

100, 552
80, 496

102, 113
136, 788
168, 808
351, 727
284, 509
305, 529
395. 492
427, 115
448. 493

Imports for years 1884 to 1891.

Tears ended—
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Aboriginal lapidary work 551

Abrasive Materials, by E. W. Parker 552

buhrstones 552

emery and corundum 555

grindatones 552

oilstones and whet-

stones 553

Acids, action on aluminum foil— 157

Africa, copper 101

Agate, production 540, 548

Agatized wood, production 539, 548

Alaska, gold and silver 75, 76, 77

rank of, in production of gold and

silver 78,79

Alabama, bauxite, analyses of 153

mining in 150

» occurrence in 150

cement, hydraulic 532

clays in 507

coal 180,205

cbaracter of, used in coke

. manufacture 375

\ on the Gulf of Mexico 208

percentage yield in coke

manufacture 360,372

used in coke manufacture. 360, 370,

373

coke 360,366,376

character of coal used in

manufacture 375

coal used in manufactur-

ing 360, 370, 373

establishments 360, 362, 376

ovens 363

building 360,365,376

built 360,376

percentage yield of coal . . . 360, 372

rank of, in production 867

value of, at ovens 360, 368, 376

yield of coal in 360, 376
' gold and silver 73

iron ores 12,19

limestone 464,465

marble 468

metallic paint 597

mineral waters 603, 604

ocher 595

pig iron .^ 54,55

rolled iron and stuel'. - CI

Page.

Alabama, Mandstone 461

Algeria, iron ores 46

Algiers, copper 101

Allegheny Mountain coke district, Penn-

sylvania 386, 390

Valley coke district, Pennsyl-

vania 386,393

Aluminum, by K. L. Packard 147

alloys 161

extraction by electrolytic

process 154

foil, action of acids on 157

from bauxite 148

Greenland cryolite 147

imports 163

metallurgical uses of 158

metallurgy of 154

prices 155

production 155

soldering 160

solders, composition of 160

summary 2

uses of 156

Analysis, bauxite, Alabama 153

Arkansas 154

Baux 152

Georgia 154

Langsdorf 153

red, Thoronet, Var 152

Vogelsberg 153

white, Vill e v ey r a c,

Herault 152

"Wochein 152

coal, Alaska 210

• Shasta county, California. 215

hydraulic limestone 531

kaolin, Arkansas 517, 518

comparative 518

Pennsylvania 518

manganese ore, Chile 140

Georgia 134

Indian Terri-

tory 135

Lake Superior. 135

Merionethshire,

England 144

South Dakota . 137

manganiferons iron ore. Lak»?

Superior 129

611
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Page.

Analysis, manganiferous iron ore, Wis-

consin 128

Annual increase in coal product of "West

Virginia 342

in shipments from Mat
Top coal field 351

product Wyoming coal mines, by

counties - 350

Anthracite, annual shipments 290

coal, consolidation of pro-

ducers 303

consumption . . •. 302

distribution for c o n -

sumption 291

field of Pennsylvania .

.

288

in Pennsylvania, by
John H. Jones 288

maximum monthly ship-

ments 291

mines, directory of 293

product, distribution, by
counties 289

transportation lines 291

culm, utilization of 292

Antimony, by B . W. Parker 174

Arkansas 174

foreign sources 176

imports 175

prices 175

summary 2

Aquamarine, production 539

Argentine Republic, copper 101

Arizona, clays in 526

copper 83, 84

gold and silver 75, 77

rank of, in production of gold and

silver 78

sandstone - - - - 461

Arkansas, antimonj^ 174

bauxite 150

analysis 154

clays in 516

coal 180, 210

granite 457, 458

limestone 464, 465

manganese 127, 130

marble 469

mineral waters 603, 604

natural gas, consumption in. .

.

438

sandstone 461

slate 472

Asbestos, by E. W. Parker 591

imports 591

occurrences of, in TJ. S 591

Asia, coi)per 101

Asphaltum, by E. W. Parker 452

imports 453

from Trinidad 454

production 452

in California 452

Kentucky . .

.

452

Sicilian ^ 455

Trinidad pavements 454

summary 4

Australia, copper 101

exports to Liverpool . .

.

102

Page.

Austria, copper 10

iron ores 46

quicksilver Idria miue, produc-

tion 124

zinc 113,114

Austria and Hungary, coal 73

iron ore 73

pig iron 73

quicksilver 124

steel 73

Ayer, Col. Ira, on production of tin

plate 70, 165

Ball clay, production ' 474

Baltimore, Maryland, coal trade 188

Barytes, imports 600

production 599

in Missouri 599

iforth and South

Carolina 599

Virginia 599

. summary 4

Batesville, Arkan.sas, manganese produc-

tion 131

Bauxite, analysis, Alabama 153

Arkansas 154

Baux 152

Georgia 154

Langsdorf 153

red from Tlioronet,Var 152

Vogelsberg 153'

vrhite from Villeveyrac

H6rault 152

Wochein 152

composition of 149

derivation of 149

formation of 148

occurrence of 150

used in production of aluminum

.

148

Beaver, district, Pennsylvania, coke 386, 393

Belgium, coal 73

iron ore 73

pig iron 73

steel 73

Billingham Bay, Washington coal mines. 340

Bessemer pig iron production 55

steel ingots. United States and
Great Britain 59

rails, production of 63

Bilbao iron ores compared -vvith those of

Lake Superior 38

Birkinbine. John, on iron ores 10

Bituminous rock (see asphaltum).

Blooms, billets, and bars, production of. .

.

71

Blossburg district, Pennsylvania, coke . . . 386, 394

Blue mass, imports 125

Bolivia, copper 101 '

Borax 587

production by companies 587

Boston, Massachusetts, coal trade 186

Broad Top district, Pennsylvania, coke .. 386,391

Sromine, imports 579

production by States and dis-

tricts 579

summary 4

Buhrstones, imports 552

production 552



INDEX. G13

Page.

Calhoun county, Alabama, liavixitc analy-

siH 153

California asphaltum 452

borax 587

cement, Portland 536

chrome iron ore 171

clays. 526

coal 180,212

copper 83, 84

gold and silver 75, 77

hydravilic min-

ing of 80

granite 457, 458

gypsum 580, 581

limestone 464, 465

manganese 127, 131

marble 468, 469

metallic paint 597

mineral waters . 603, 604

natural gas, consumption in . .

.

438

petroleum 405, 407, 432

quicksilver 119

rank of, in production of gold

and silver 78, 79

rolled iron and steel 61

salt ; . .

.

572

sandstone 461

slate , 472

tin 164

Canada, coal 73

copper .JOl

exports to Liverpool 102

iron ore 73

nickel from matte 167, 168

pig iron 73

steel 73

(jspe of Good Hope; copper 101

exports to

Liverpool 102

Carboniferous coals of Central Texas
region <^ 326

(Jarbon river, "Washington, coal mines 336

Caswell, E. A., prices of lead 106, 108

Cedar river, "Washington, coal mines 337

Cement, Natural and Artificial, by Spen-

cer 15. Newberry 532

composition of 529

general classes 530

hydraulic, prodiiction 530

by States . 532

imports 538

Le Chatelier's researches on . .

.

537

Portland 533

history of industry in

America 535

materials used in man-
Ttfacture 533

percentage remaining
on sieves of various

degrees of fineness .

.

535

process of nianufafture 533

production by States .

.

537

aitmmary 3

testing 538

Ceylon, graphite mining in 589

Character of copper deposits inMontana. 91

Chart showing output of prominent
sources of iron ores .

.

47

production of various

kinds ofiron

ores 44, 45

and price of

quicksilver 118
Cherokee, county, Alabama, bauxite, an-

alysis 153
Chicago, Illinois, coal trade 194
Chile, copper 101

exports to Liverpool 102
manganese 138

analysis 140

production 340
China, imports 474

natural gas 443
chrome iron ore 171

imports 172

production 171
Cincinnati, Ohio, coal trade igg

coke district 334
Classes of manganese-bearing ores in

Colorado 132
Clay Materials of the United States, by

Robert T.Hill , 474
imports 475
industry, accessory minerals used in 500

feldspar used in .500

flints used in 500

quartz used in 500
material in New England States 501

occurrence by States 501
Clays, classification by uses 475

commercial 476

natural 480
in Arkansas 516

Alabama 507

Appalachian and Central Mis-
sissippi Valley States 508

Arizona.. 526

Atlantic Coast States 503

California 526

Colorado
;. 524

Connecticut 502

Cordilleran region 523

Delaware 503

District of Columbia 504

Florida 507
Georgia .• 506

Idaho 526
Illinois 510
Indiana 510

Indian Territory 515

Iowa 514

Kansas , 515

Kentucky 509

Louisiana 507

Maine 502

Maryland 504

Massachusetts 502

Michigan 522

Minnesota 523

Mississippi , 508



614 INDEX.

Pagft.

Clays in Missouri 511

Montana 524

Nebraska 515

New Hampshire 502

New Jersey 503

New Mexico 525

New York 508

North Carolina 505

North Dakota 524

Ohio - 509

Oregon 528

Pacific Slope States 525

Pennsylvania : 503

Ehodelsland 502

Eocky Mountain division 524

Sonth Carolina 506

South Dakota 524

Tennessee 516

Texas 518

"Utah 526 i

Vermont 502

Virginia 505

"Washington 525

"West Virginia 515

"Wisconsin 522

"Wyoming 524

origin and distribution of 480

production 474

residual, or rock kaolin 484

sedimentary or bedded 486

in geological se-

quence 490

occurrence by States

.

499

Clearfield Center district, Pennsylvania,

coke 386,391

Cleveland, Ohio, coal trade 192

CoalbyE."W. Parker 177

anthracite in Pennsylvania, by
John H. Jones 288

distribution by counties

.

289

bituminous product by States 180

character of, used in coke making

by States 375

exports 183

Fields of Texas, the, by Robert T.

HiU - 320.326

the United States ] 78

"Washington, by W. H.

Kuffner, LL.D 834

foreign shipments from Baltimore-

.

188

freight rates from Philadelphia 188

imports 182

in Alabama 180,205

Alaska • 209

Alaska, analysis of 210

Arkansas 180,210

California 180,212

Colorado 180,215

Georgia 180,218

Illinois 180,219

valueof 226

Indiana 180, 226

Indian Territory 180, 232

Iowa 180,233

Kansas 180,243

Kentucky 180,247

Coal in Maine
Maryland 180,

Michigan

Minnesota

Mississippi

Missouri 180,

Montana 180,

Nebraska 180,

New Mexico 180,

North Carolina 180,

North Dakota 1 80,

Ohio 180,

Oregon 180,

Pennsylvania 180,

Tennessee 180,

Texas , 180,

Utah 180,

Virginia 180,

Washington 180,

West Virginia 180,

Wyoming 180,

method of collecting statistics

mine inspectors in Washington
mines in Dlinois, number and char-

acter of

Virginia, new devel o p -

ments
labor employed in the United

States

mining machinfes

wages in

Pennsylvania bituminous 180,

percentage yield in coke manufac-

tiure,by States 360,

prices at Baltimore

Buffalo.N.T

Cincinnati

Cleveland

East Saint Louis

Kansas City

Louisville

New Orleans

New York
Pittsburg

Port Richmond
Saint Louis

Saint Paul and Minneapo-

lis

Toledo

in Kansas
Montana
Oregon

production by fields

in Austria-Hungary . .

.

Belgium
Canada

Mat Top field

France

Germany and Lnxem-
burg

Great Britain

Illinois, by districts .

.

for five years

by di 8-

tricts and

comities

.

255

255

260

260

260

261

269

271

271

274

275

275

287

288

320

325

329

330

331

341

351

177

334

220

180

219

203

305

372

189

190

189

192

200-

201

189

189

185

189

187

200

198

193

244

269

287

178

73

73

73

350

73

73

73

222

224



INDEX. GIJ

Pagft

(Joal produotiou in Illinois I'or ten years. 223

Italy 73

Maryland, by com
panics 256

Ohio, comparative sta-

tistics by counties . 277

Tennessee, compara-

tive statistics by
counties 321

Russia 73

Spain 73

Sweden 73

United Stafes 73,179

receipts at Baltimore 1 88

Boston 186

Buffalo 191

Cbicago 194

Cincinnati 198

Cleveland 192

Dnluth, Minnesota, and

Superior, Wisconsin . .

.

198

Kansas City 200

Milwaukee 105, 197

Mobile 201

Ife-w Orleans 202

Saint Louis 199

San Francisco 203

Toledo 193

required to produce a ton of coke -

.

372

shipments from Buffalo 191

Chicago 195

Cleveland 392

Cumberland field.. 258

Kansas City 200

Milwaukee 196

Pittsburg, by river 190,309

over the Beech Creek

railroad 314

East Broad Top
railroad 316

Huntingdon and
Broad Top rail-

road 316

Tyron and Char-

field railroad - .

.

314

trade at Baltimore, Maryland 188

Boston 186

Buffalo 190

Chicago 194

Cincinnati 198

Cleveland 192

Duluth 197

Kansas City 200

Louisville 197

Milwaukee 195

Mobile 201,

New Orleans 201

STew York city 185

Philadelphia 187

Pittsburg 189

Saint Louis 199

Saint Paul and Minneapolis. 198

San Francisco 202

Superior, "Wisconsin 197

Toledo 193

Paga
Coal trade review 183

summary 2

used in making coke, by States. .360, 370, 373

world's production 73, 183

Cobalt, imports 170

production 169

summary 2

Cn'UT d'Alene lead 10;'.

Coke, Manufacture of, byJosepli l).A\'eck(s 357

amount of coal used in mannfact lire

of, by States 360, 370, 373

average value at oven s 309

character of coal used 'in manufac-
ture of, by States 375

coal required to prodiice a ton 372

coal used in manufacture 359

Connellsvilleregion, monthly prices 389

districts, Pennsylvania 386

establishments 359

by States 362

imports 375

manufacture, statistics 359

ovens 363

building 359, 365

builtinl891 359

percentage yield of coal, by States - 360, 372

prices at Kansas City 201

production 357, 359

in Alabama 360, 366, 376

Allegheny Mountain
district, Pennsyl-

vania 386, 390

Allegheny Valley
district, Pennsyl-

vania 386,393

Beaver district,
Pennsylvania 386,393

Blossburg district,

Pennsylvania 386, 394

Broad Top district,

Pennsylvania 386. 391

Clearfield Center dis-

trict,Pennsylvania 386, 891

Colorado 360,366,377

Connelsville district,

Pennsylvania 386,388

Georgia 360,366,378

Greensburg district,

Pennsylvania 386,387

Illinois 360, 366, 379

Indiana 360, 366, 379

Indian Territory. 360, 366, 380

Irwin district, Penn-

sylvania 386, 387

Kanawha distri c t

,

West "Virginia 397, 398

Kansas 360,366,381

Kentucky 360, 366, 381

Missouri 360, 366, 382

Montana 360, 366, 383

New Mexico 360, 366, 383

New River district,

West Virginia 397. 399

Northern district.

West Virginia 397, 400



616 mDEX.

Pagff.

Coke, production in Oliio 360, 3C6, 384

Cincinnati dis-

trict 384

Ohio district 384

Pennsylvania 360, 366

by dis-

tricts 386,387

Pittsturg district,

Pennsylvania 386, 392

Pocahontas Flat Top
district, "West Vir-

ginia 397, 399

Eeynoldsville, "Wal-

ston district, Penn-

sylvania 386, 393

Tennessee 360, 366, 395

Upper Connellsville

district 386, 390

Upper Potomac dis-

trict,West Virginia 397,401

Utah Territory 360, 366

Virginia 360, 366, 396

Washington 360, 366, 396

West Virginia 366, 396

by dis-

trict. 397

Wisconsin 360, 366, 401

Wyoming 360,366,402

by States 360,366

rank of states, in pro-

duction of 367

review of industry.. 357

summary 3

value at ovens 368

Colorado, cement, Portland 536

clays 524

coal 180, 215

character of, used in coke

manufacture 375

used in coke manufacture . 360,

370, 373

coke 360,366,377

character of coal used in

manufacture 375

coal used in manufacture .

.

360

370, 373, 377

establishments 360, 362, 377

ovens 363

building 360, 365, 377

built in 1891 360, 377

rank of, in production 367

value at ovens 360, 368, 377

yield of coal in 360, 377

copper 83, 84

Creede, gold and silver mining. 80

gold and silver 75, 77

granite 457, 458

gypsum 580, 581

iron ores 12, 26

limestone 464, 465

manganese 127, 132

manganiferous ores 133

marble 469

metallic paint 597

mineral waters 003, 604

Page.

Coloraoo oiuier .'i95

petroleum .405, 407, 432

rank of, as lead producer 105

in production of gold

and silver .-... 78,79

sandstone . 461

Comparative coal product of Tennessee

by counties 321

statistics Pennsylvania bitu-

minous coal production by

counties 306

Connecticut, clays 502

granite 457, 458

iron ores 12, 27

limestones 464, 465

mineral waters 603, 604

rolled iron and steel 61

sandstone 461

Connellsville district, Pennsylvania, coke. 386, 388

Consumption of anthracite coal 302

Copper, by C. Kirchoff 81

Africa 101

Algiers 101

Argentine Republic 101

Asia 101

Australia 101

exports to Liverpool .

.

102

Austria 100

Bolivia 101

Canada 101

exports to Liverpool 102

Cape of Good Hope 101

exports to

Liverpool .

.

102

Chile 101

exports to Liverpool 102

course ot trade 81

Europe 100, 101

exports 84

from Great Britain 102

foreign producers 100

Germany 100

Great Britain 100

highest and lowest price of Lake
Superior 86

Hungary 100

imports 84, 99

into Liverpool Swansea
and London 102

Italy t 100

exports to Liverpool 102

Japan 101

exports to Liverpool 102

Mexico 101

exports to Liverpool 102

Newfoundland 101

exxiorts to Liver-

pool 102

New Quebrada, exports to Liver-

pool 102

North America 100,101

Norway 100

exports to Liverpool 102

percentage of Lake Superior's

product 83



INDEX. 617

Copper, Peru 101

exports to Liverpool 102

prices 87

production 82

hj States 83

Lake Superior region 83, 85

Middle States .......

.

83, 84

Southem States 83, 84

Eiver Platte, exports to Liver-

pool 102

Kussia 100

South America 101

Spain and.Portugal 100

exports to

Liverpool

.

102

summary 1

Sweden . 100

United States 101

exports to Liver-

pool 102

Yenezuela 101

world's production of 100

Cordilleran region, clays in 523

Cornwall Ore Hills, Pennsylvania, pro-

duction of magnetite 21

Corundum, production 555

Creede, Colorado, gold and silver mining . 80

Cretaceous and Laramie coal fields of

Texas 327

Cryolite/rom Greenland, used in the man-

ufacture of aluminum 147

Cuba, manganese 142

Cumberland, Maryland, coal fields, ship-

ments from 258

Cut nails 63

and wire nails, production of 66

Dakota, rank of, in production gold and

silver 78,79

Day, William C, on stone 456

Delaware, clays - 503

granite 457,458

metallic paint 597

rolled iron and steel 61

Deville, analyses of bauxite 152

Diamonds in meteorites 541

production . . .• 539, 540

Directory of anthracite coal mines 293

Distribution of anthracite coal for con-

sumption 291

District of Columbia, clays in 504

Duluth, Minnesota, coal trade 197

Earthenware imports 474

Eastern States, spelter production Ill, 112

stocks 112

Electrolytic process for extraction of

aluminum 154

Emerald production 539, 544

Emery imports 556

production 555

Employes in Dlinois coal mines 225

England (Merionethshire) manganese ore,

analysis 144

Europe, copper 100, 101

zinc, production 113, 114

Exports, eoal 183

Exports, copper 84

from Great Brl tain 3 02

lead 109

manganese from Cuba 143

Russia 146

mineral waters 610

petroleTim 410

salt 578

sulphur from Sicily 569

tin 166

whetstones 554

zinc 116

Feldspar, ground, production 474

used in clay industry 500

Eerro-manganese and spiegeleisen produc-

tion 56

Fertilizers 557

Fire clay, production 474

Flat Top coal field, production of 350

Flint, ground, production 474

in Texas 500

used in clay industry 500

Florida, clays 507

mineral waters ... 603, 604

phosphate rock 562

Fluorspar production 586

France, coal 73

iron ore 46, 73

pig iron 73

steel 73

zinc _.
113,114

Fuller's earth, imports - - 475

Garnet, production 539, 550

Georgia, bauxite 150

analysis 154

cement, hydraulic 532

clays 506

coal 218

character of, used in coke

manufacture 375

percentage yield in coke man-

ufacture 360,372

iised in coke manufacture 360, 370, 373

coke 360, 366, 378

character of coiil used in

manufacture 375

coal used in manufacture . . . 360,

370, 373, 378

manufacture 360, 370

establishment 360, 362, 378

ovens buUding 360, 365, 378

built in 1891 360, 378

percentage yield of coal 360, 372

rank of, in production 367

value of, at ovens 360, 368, 378

yield of coal in 360,378

gold and silver - . . 75, 77

granite 457, 458

iron ores in 12,26

manganese 127,128,133

analysis 134

marble : 468,469

mineral waters 603, 604

cher 595

pig iron 54, 55



618 INDEX.

Georgia, rank of, in production of gold and
silver 78, 79

rolled iron and steel 61

slate 472

Germany, copper 100

Germany and Luxemburg, coal 73

iron ore 46, 73

pig iron 73

steel 73

Glacial clays 496

Gogebic iron ore range, list of mines in .

.

16

Gold quartz, production 539

Gold and silver 74

distribution of by Stales .75, 76, 77

hydraulic mining in Cali-

fornia 80

production by States 76, 77

production since 1792 74

rank of States in produc-

tion 78,79

summary 1

Granite 456

production by States 457

Graphite, by E. "W". Parker 589

mining in Ceylon 589

summary 4

uses of 589

Great Britain, Bessemer steel ingots 59

coal 73

copper 100

exports of copper from 102

iron ore 73

manganese 143

open-hearth steel 59

pig iron 52, 73

steel 58, 73

zinc 113,114

Green Kiver, "Washington, coal mines 336

Greensburg district, Pennsylvania, coke . 386, 387

Grindstones, imports 553

production 552

Gypsum, by E. "W.Parker ." 580

imports 583

production, by states 580

summary 4
Hillebrand, W. F., analyses of bauxite

from Alabama 153

Hill, Robert T., on Clay Materials of the

United States 474

Coal Fields of Texas . 326

Hungary, copper 100

Hyalite, production ; 550

Hydraulic cement production 430

Hydrolites, production 547

Idaho, clays 526

copper 83, 84

gold and silver 75, 76, 77

iron ores in 12, 27

marble 469

mineral waters 604

rank of, in production of gold and
silver 78,79

Hlinoia, cement, hydraulic 532

clays 510

coal 219

"Page.

Illinois coal, charact-erof, usedincoke man-
ufacture 375

mines, days operated 225

employ6sin 225

number and character

of 220

percentage yield, in coke man-
ufacture 360, 372

product by districts 222

products for five years, by dis-

tricts and counties 224

used in coke manufacture 360, 370, 373

value of 226

coke 360,361,366,378

character of coal used in

mannfacture 375

coal used in manufacture 360

370, 373, 379

establishments 360, 362, 379

coke ovens .363

building 360, 365, 379

built in 1891 360,379

percentage yield of coal 360, 372

rank of, in production 367

value at ovens 360, 368, 379

yield of coal in 360, 379

limestone 464, 465

mineral waters 603, 605

natural gas, consumption in 438

pig iron .. 54,55

rolled iron and steel 61

salt 572

sandstone 461 , 462

spelter, production Ill, 112

stocks 112

Imports, aluminum 163

antimony 175

asbestos 591

as]>haltum 453

from Trinidad 454

barytes 600

blue mass 125

bromine .• 579

buhrstones 552

cement 538

china '. 474

chrome iron'ore 172

clay 475

coal 182

cobalt 170

coke 375

copper 84, 99

into Liverpool, Swansea,

and London 102

earthenware 474

emery 556

fuller's earth 475

graphite 59i)

grindstones 553

g.ypsum 583

iron ores 35, 38

by customs districts.

.

38

kaolin 475

lead 108

litharge 598



INDEX. 619

''age.

Imports, nianganes 130

marblee 471

mercurial preparations 125

mineral waters 610

nickel 169

ocher 596

phosphates 563

pyrites 571

qnicksilver 125

vermilion 125

red lead 598

salt 1 578

sulphur 564

by countries and dis-

tricts 565

Sicilian, by ports and

quality 569

tin 166

umber 596

whetstones 554

white lead 598

zinc 115

oxide 115

Indiana cement, hydraulic 532

Portland 537

clays 1^ 510

coal 180,226

character of, used m coke

manufacture 375

percentage yield in coke

manufacture 360, 372

used in coke manufacture. 360

370, 373

coke 360,366,379

character of coal used in

manufacture 375

coal used in manufacture . 360,

370, 373, 379

establishments 360, 362, 379

ovens building 360, 365, 379

built in 1891 360,379

percentage yield of coal. . . 360, 372

rank of, in production 367

value at ovens 360, 368, 379

yield of coal in 360,379

limestone - 464,465

mineral waters 603, 605

natural gas, consumption in 438

T)etroleum 405,407,433

well records 433

pigiron 54,55

rolled iron and steel 61

salt 572

sandstone 461, 462

Indian Territory, clays 515

coal 180,232

character of, used

in coke manufac-

ture 375

percentage yield, in

coke manufac-

ture 360,372

used in coke manu-
facture 360, 370. 373

coke 360,366,380

Page.

Indian Territory, coke, charsicter of coal

used in manufac-

ture 375

coal used inmanu-
facture .360, 370, 373, 380

establishments . . . 360,

362, 380

ovens 363

building.360, 365,380

built in 1891 360, 380

percentage yield of

coal 360,372

rank of, in produc-

tion 367

value at ovens 360, 368

373, 380

yield of coal in 360, 380

manganese 127, 134

ore analysis 135

Iowa, clays 514

coal 180,233

gypsum 580, 581

limestone 464,466

mineral waters 603, 605

sandstone 461, 462

Iron and steel, bridge building 66

cut nails 62

twenty years of

progress in the

manufacture of 65

new navy 69

plates and sheets 62

prices for twenty years ... 71,72

rails 62

changes in the manu-

facture of 62

mileage of 64

rankofUnited States

in production of. .

.

72

shipbuilding 68

summary . ... 1.60

Twenty Years of Progress

in the Manufacture of,

by James M. Swank 47

wire nails 66

rods 62

Mountain, Missouri, total produc-

tion of iron ores at 27

ore, analysis of, from Virginia 24

development in United States .

.

47

districts, leading in the United

States 49

imports, compared with foreign

countries 48

production in Austria and Hun-
gary 73

Belgium 73

Canada 73

France 73

GermanyandLux-
emburg 73

Great Britain 73

Italy 73

Bussia 73

Spain 73



620 INDEX.

Iron ore, production in Sweden 73

United States 73

"world's production 73

ores by John Birkinbine 10

brown hematite ..-. 11

carbonate 11

car equipment for liandling 32

changes in use of domestic 49

chart showing output of promi-

nent sources of supply ...... 47

chart showing relative produc-

tion of various kinds 44, 45

comparison of product of Mich-

igan with Bilbao 18

concentration of 42

dimensions of, shipping docks

on Lake Superior 31

distribution, of, at Lake Erie

ports 35

foreign mines compared with
domestic 43

from Lake Superior, compared
with those of Bilbao 38

general classes of 11

geological horizon of, in Mich-
igan 17

imports 3f5, 37

by customs districts ... 37

in Algeria 46

Austria 46

Colorado.- 12, 20

Connecticut 12, 27

France 46

Georgia 12, 26

Germany and Luxemburg .. 4G

Idaho 12, 27

Kentucky 12, 27

Maine 27

Maryland 12, 27

Massachusetts 12,27

Michigan 12,15

occurrence of 17

Minnesota 12, 22

Missouri 12. 26

Montana 1 2, 27

New Jersey 12,26

New Mexico 12, 27

New York 12,21

North Carolina 12, 27

Ohio 12, 26

Oregon 12, 27

Pennsylvania 12, 20

Spam 40

Tennessee 12, 25

Texas 12,27

Utah 12,27

Virginia 12, 23

West Virginia 12, 27

"Wisconsin 12, 24

list of mines in Michigan 16

magnetite 11

mines, depths of shafts in Lake
Superior region 39

mines of, in Michigan that pro-

ducedoverlOOjOOOtoiJs 10

Page.
Ir(>n ores, outputs of prominent sources . 41

percentage of each class mined 12

production ]1

by classes and
States J2

byStates 15

at Cornwall Ore

Hills, Pennsylva-

nia _. 21

Iron Mountain,
Missouri 27

of, compared witli

foreign countries. 48

of various coun-

tries 46

receiving docks for 33

relation of imported to domes-

tic pig-iron production 36

shipments of southern to

northern markets 51

shipping docks 30

special vessels for handling on

Great Lakes 33

stocks of, at Lake Erie ports. .

.

34

transportation of 28

used in smelting • 27

uses of 10

yield of, in pig iron 36

Irwin district, Pennsylvania, coke 386, 387

Italy, coal 73

copper 100

exports to Liverpool 102

iron ore 73

pig iron 73

quicksilver 123,1.24

steel 73

Japan, copper '. 101

exports to Liverpool 1 02

Jones, John H., on Pennsylvania anthra-

cite 288

Kanawha district, West Virginia, coke. . . 397, 398

Kansas cement, hydraulic 532

clays 515

coal 180, 243

character of, used in coke

manufacture 375

percentage yield, in coke

manufacture 360-372

used in coke manufacture. 360, 370, 373

coke 360, 361 , 366, 380

character of coal used in

manufacture 375

coal used in manufacture

360, 370, 373, 381

establishments 360, 362, 381

ovens 363

building 360, 365, 381

built in 1891 360, 381

percentage yield of coal 360, 372

rank of, in production 367

value of, at ovens 360, 368, 381

yield of coal in 360,381

gypsum 580, 581

lead 105

limestone 464, 466



INDEX. 621

Xansas mineral waters 603, COS

natural gas, consumption in 438

salt 572

sandstone 461, 462

spelter, production Ill, 112

stocks 112

Kansas City, Missouri, coal trade 200

Kaolin, analysis of, from Arkansas 517, 518

from Pennsylvania .

.

518

and China clay, production 474

imports 4'75

Kentucky, asphaltum 452

cement, hydraulic 532

clays 509

coal 180,247

character of, used in coke

manufacture 375

percentage jield in coke

manufacture 360, 372

used in coke manufacture 360,

370, 373

coke 360,361,366,381

character of coal used in

manufacture 375

coal used in manufacture 360

370, 373, 381

establishments 360, 362, 381

ovens 363

building 360, 365, 312

built in 1891 360,381

percentage yield of coal. 360, 372

rank of, in production. .

.

367

value of, at ovens - . . .360, 368, 381

yield of coal in 360, 381

iron ores 12, 27

limestone 464, 466

mineral waters 603, 605

natural gas, consumption in -. 438

petroleum 405,407,433

pig iron 54, 55

rolled iron and steel 61

salt 572

sandstone 461, 462

Kirchhoff, C, on copper 81

lead 103

zinc Ill

Kunz, George Fiederick, on precious
|

stones 539

Lake Superior, analj'sis of mauganiferous

Iron ore 129

copper 83, 84, 85

iron ores compared witli

those of Bilbao 38

manganese ore analysis.. 135

Lang, analysis of bauxite 1 53

I-a-wton, Charles D., on iron ore mines of

Michigan 17

Lead, by C. Kirchhoff 103

averagemonthly prices in Xew York 106

Coeur d'Alene 105

exports 109

imports 108,109

market - 106

prices, highest and lowest, in New
York .- 107

Page.

Lead, })roduction, by States 105

summarJ'
1

Le Chatelier's researches on cements 537

Leech, Edward 0., on gold and silver pro-

duction 74

Liebreicht, analysis of bauxite 153

Lignite, beds of, Texas 327

uses of 327

Lill, analysis of bauxite 152

Limestone 456

analyses, hydraulic 531

for iron flux, summary 3

production, by States. ...^ 464

Litharge, imports 598

production 598

Louisiana, clays 507

salt 577

Louisville, Kentucky, coal trade 197

Lower Cretaceous clays 492

Machines in coal mining 219

Magnesite 584

Maine, clays 502

coal 255

copper 83, 84

granite 457, 458

iron ores 27

limestone 464, 466

mineral wat era 603, 605

rolled iron and steel 61

slate 472,473

Malachite production 551

Manganese, by Joseph D. "Weeks 126

Chile 138

Cuba 142

cost of producing 143

exports from Cuba 143

exports from Eussia 146

general classes treated 126

imports 130

ore analysis, Merionethshire,

England 144

Chile 140

Georgia 134

Indian Terrify 135

Lake Superior

.

135

South Dakota.

.

137

prices 130

production, by States 127, 128

in Batesville dis-

trict, Arkansas 131

Great Britain .

.

143

Chile 140

INew Zealand . - 144

Eussia 146

of all classes 126, 127

summary • 2

Manganil'eroits iron ore, analysis of, from

Lake Superior 129

Wisconsin 128

Manganiferous iron ore, production of- 126, 128. 129

ores, jjroduction of, in Col-

orado 133

zine ore production 126, 129

Manufacture of Coke, byJosephD.'Weeks 357

Marble, imports 471



(322 INDEX.

Page.

Marble, prodaction 456, 468

by States 468

Marls, summary 4

Marquette iron ore range, list of mines iu 16

Maryland, cement, hydraulic 532

clays 504

coal 180,255

product by companies 256

granite 457,459

iron ores 12, 27

limestone 464, 466

marble 468,469

imneral waters 603, 605

ocber ---- 595

pig iron 54, 55

rolled iron and steel 61

sandstone 461, 462 i

slate 472,473 !

Massachusetts, clays 502

granite 457, 459
"

iron ores in 12,27

limestone 464, 466

mineral waters 603, 605

ocher 595

rolled iron and steel 61

sandstone 461, 462

Menominee iron ore range, list of mines in 16

Mercurial preparations, imports 125

Merton, Henry K. & Co., on production

of zinc in Europe 114

Mesaba iron range, Minnesota, descrip-

tion of 22

Mesozoic clays 491

Metallurgical use of aluminum 158

Metallurgy of aluminum 154

Metallic paint 596

production by States 597

Mexico, copper 101

exports to Liverpool 102

Michigan, bromine 579

clays 522

coal 180,260

geological horizon of iron ores

in 16

gold and silver 75, 76

gypsum 580, 581

iron ores 12,16

limestone 464, 466

manganese 135

mineral waters 603, 606

natural gas, consumption in . .

.

438

pig iron 54, 55

rank of, in production of gold

silver 78,79

rolled iron and steel . 61

salt 574

location of districts 574

sandstone 461, 462

slate 472

Middle States, copper 83,84

Mileage of iron and steel rails 64

Milwaukee, Wisconsin, coal trade 195

Mineral Paints, by E. W, Parker 595

summary.... ,,.- 4

Waters, by A. C Peale 601

Page-

Mineral waters, exports 610

imports... 610

prodaction by sections . . . 602

States 603

number of springs in each

State 609

summary 5

Minnesota cement, hydraulic 532

clays 523

coal 260

granite 457,459

iron ores 12, 22

limestone 464,466

mineral waters 606

sandstone 461,462

Mississippi clays 508

coal 260

mineral waters 603,606

Missouri barytes 599

cement, hydraulic 532

clays 511

coal 180,261

character of used in coke

manufacture 375

percentage yield in coke

manufacture 360-372

used in coke manufacture 360

370, 373

coke.... ...360,366,382

character of coal used in

manufacture 375

coal used in manufacture. . 360, 370,

373, 382

establishments in 360, 362, 382

ovens building 360, 365, 382

built in 1891 360,382

. percentage yield of coal . 360, 372, 382

rank of, in production 367

value at ovens 368

copper -. 83,84

granite 457, 459

iron ores in 12, 26-

lead 105

limestone 464,466

mineral waters 603, 606

natural gas, consumption in . . . 438

ocher 595

pig iron 54, 55

rolled iron and steel 61

sandstone 461, 462

spelter, production Ill-, 112

stocks 112

strikes in coal mines 262

Mobile, Alabama, coal trade 201

Montana, antimony 174

clays 524

coal 180,269

character of used in coke

manufacture 375

percentage yield, in coke

manufacture 360,372

used in coke manufacture . 360, 370

coke 360,361,366,383

character of coal used in

manufacture ^
^"5



INDEX. 623

Montana coke, coal used in manufacture. . 360,

370, 373, 383

estaMishuieuts 360, 362, 383

ovens 363

building 360, 365, 383

built in 1891 .360, 383

percentage yield of coal . . . 360, 372

rank of, in production 367

value at ovens 368, 373

yield of coal in coke 360, 383

copper 83,84,91

prices 92

gold and silver 75, 77

iron ores 12, 27

manganese 136

mineral 'vratcrs 606

rank of, in production gold and

silver 78 , 79

sandstone 461, 462

A''aiTow gauge railroads, abaudonnient of. 65

Natiu^al and Artificial Cements, by Spen-

cer B. Newberry 529

Natural Gas, by Joseph D. "Weeks 436

inCMna 448

Essexfield 443

Haldimand-Welland fielJ, 445

localities where found 441

New Toronto field 447

Ontario 443,447

productionof 437

by States 438

by 190 parties,

1889 to 1891 .

.

439

pumping of 442

storage of 441

summary 3

value of 437

"West Virginia, consumption

in 438

Nebraska, clays 515

coal 180,271

limestone 464,466

mineral waters 606

Nevada, antimony 174

borax 587

copper 83, 84

gold and silver 75, 77

manganese 127, 136

rank of in production of gold and
silver 78,79

salt., 572

sandstone 461, 462

Newberry, Spencer B., on Natural and
Artificial Cements 529

New England, pig iron 54, 55

clay materials 501

Newfoundland, copper 101

exports to Liver-

pool 102 I

New Hampshire, clays '.

502
[

copper 83, 84 I

granite 457,459 i

minfiral waters 603,606
j

rolled iron and steel 61 i

New .Jersey, clars 503

Pagow

New Jersey, granite 457,459

iron ores 12, 26

limestone 464, 466

metallic paint 597

mineral waters 606

ocher 595

pig iron 54, 55

rolled lion and ste^ 1 61

sandstone 461, 463

slate 472

New Mci ico, cement, hydraulic 532

clays in 525

coal 180,271

character of, used in

coke manufacture 375

percentage yield in coke

manufacture 360, 372

used in coke manufac-

ture 360,370,373

coke 360,361,366,383

character of coal used

in manufacture 375

coal used in manufac-

ture 360,370,373,383

establishmente 360, 362, 383

ovens 363

building 360, 365, 383

built in 1891 .... 360, 383

percentageyieldof coal 360,372

rank of, in production

.

367

value at ovens 368

yield of coal in coke . . 360, 383

copper 83,84

gold and silver 75, 76, 77

iron ores in 12,27

limestone 464,466

mineral waters 603, 606

rank of, in production of

gold and silver 78,79

New Orleans, Louisiana, coal trade 201

New Quebrada, copper exports to Liver-

pool 102

New Eiver district, West Virginia, coke. 397, 399

New York, cement, hydraulic 532

Portland 536

clays 508

granite 457, 459

gypsum 580, 581

iron ore 12, 21

limestone 464, 466

marble 468,469

metallic paint 597

mineral waters 603, 606

natural gas, consumption in. 438

ocher 595

petroleum (see Pennsylvania

and New York).

pig iron 54,55

rolled iron and steel 61

salt 575

Onondaga reservation,

production 575

sandstone 461, 463

slate 472. 473

New Tort City, coal trade ,..,..,,,, 185



624 INDEX.

Page.

Kew Zealand, manganese 145

Nickel and cobalt 167

from Canadian matte 167, 168

imports 169

North Carolina 168

Oregon 168

production 167

South Dakota 168

siTmmary 2

Xorth American copx^er 100, 101

North Carolina, barytes 59t)

clays 505

coal 180,271

gold and silver 75, 77

granite 457, 459

iron ores 12, 27

manganese 127, 136

marble 470

mineral waters 603, 607

nickel 168

pig iron 54, 55

rank of in production of

gold and silver 78, 79

sandstone 461,463

slate 473

North Daliota, clays 524

coal 180, 275

Northern district, "West Virginia, coke . . 397, 400

Norway, copper 100

exports to Liverpool . . . , 102

Ocher imports 596

production 595

by States 595

Ohio, bromine 579

cement, hydraulic 532

Portland 536

clays in 509,

coal 180, 275

percentage j'ield in coke manu-
facture 360, 372

used in coke manufacture 360,

370, 373, 384

coke 360, 361, 366, 384

character of coal used in manu-
facture 375

coal used in manufacture 360,

' 370, 373, 384

establishments 360, 362, 384

ovens 303

building 360, 365, 384

built in 1891 360, 384

percentage yield of coal 360, 372

rank of, in production 367

value at ovens 368

yield of coal iu coke 360, 384

comparative coal statistics, by coun-

ties 277

gypsum 580, 582

iron ores in 12, 20

limestone 464, 467

metallic paint 597

mineral waters 603, 607

natural gas, consumption in 438

petroleum 405, 407, 426

Pa^n-.

Ohio, petroleiun, Lima district, well rec-

ords 429

production, by districts. 427

pig iron 54, 55

rolled iron and steel 61

salt 572

sandstone 461, 463

Oilstones, production 553

Ontario, natural gas 443, 447

Opal, production 539, 549

Open-hearth steel rails, production of 63

Orange mineral, production 698

Oregon, cement, Portland 536

clays 528

coal. no, 287

gold and silver 75, 76, 77

iron ores 12, 27

mineral waters 607

nickel 168

rank of, in production ofgold and

silver 78, 79

Pacific Slope States, clays 525

Packard, R. L., on aluminum 147

Paleozoic clays 490

Parker, E. W., on abrasive materials^ 552

antimony 174

asbestos 591

asphaltum 452

coal 177

graphite 589

gypsum 580

mineral paints 595

soapstone 593

sulphur 564

Parker, R. A., on depths of iron ore mines

in Lake Superior region 39

Pattinson, John and H. N., analyses of

Chilean manganese 140

Peale, A. C.,on mineral waters 601

Pennsylvania and New York petroleum . 405, 407

412, 417

Pennsylvania and New York petroleum,

average daily production 415

Pennsylvania and New York petroleum,

comparison of pipe-line runs and produc-

tion 417

Pennsylvania and New York, petroleum,

production, by districts .

.

412

and New York petroleum,

production 1871 to 1891, by
months 413

and New York, petroleum

pipe-line runs 415, 417

and New York, petroleiun

shipments 418

stocks 420

and New York, petroleum,

well record,<< 421

anthracite coal, by John H.
Jones.. 288

bituHiinous coal 180, 305

comp a r a t i V e

statistics, by
(iountiea 306



INDEX. 625

Page.

Pciinsylvania liroininp 57!)

ceinen t, by (Irani io 532

Portland r,m

clays riO^f

coal 1 80, 'J88

cliaracter of, used in

coke niauul'actnre . .

.

37f>

percentage yield in coke

manufacture r)6i), m\i

used in coke mannfac-

tn ro 360, 370, .'iTrt

coke 360, :!66

by districts 386, 387

character of coal used

in manufacture 375

coal used in manufac-

ture 360, 370, 373, 388

establishments 860, 362, 388

OTens 363

building 360, 365, 388

built in 1891--.- 360,388

percentage yield of

coal 360,372

rank in production .

.

367

value at ovens 368

yieldof coal in.: 360,388

granite 457, 460

iron ores 12, 20

limestone 464, 467

marble 468, 469

metallic paint 597

mineral waters 603, 607

natural gas, consumption

in 438

ocher 595

pig iron 54,55

rolled iron and steel 61

sandstone. . . « 461, 463

slate 472,473

Peridot, production 539

Permian clays 491

Peru, copper 101

exports to Liverpool 102

Petite Anse salt mine, production 577

Petroleum, by Joseph D. "Weeks 403

districts, Ohio 427

Pennsylvania and
New York 412

"West Virginia 431

exports 410

Indiana, well records 433

localities 404

production 427, 428

Ohio, Lima district, well rec-

ords 429

production, by districts 427

Pennsylvania and New York,

average daily production .

.

415

Pennsylvania and New York,

comparison of pipe-line runs

and production '417

Pennsylvania and New York,

production by districts 412

Pennsylvania and New York,

well records 421

6442 Mm 40

Page.

IVUoleniri. pipeline ning, Pennsylvania

and New York 415,417

production, by States 405, 407, 408

features 403

in California . .400, 407, 432

Colorado - - .405, 407, 432

Indiana 405,407,433

Kentucky- -405, 407, 434

McDonald field 403

Ohio 405,407,426

Pennsylvania
and New York 405,

407, 412, 417

Petroleum, production in Pennsylvania

and New York, by districts 412

Petroleum, production in Pennsylvania

and New York, 1871 to 1891, by months. 413

Petroleum, production in West Virginia- 405, 407

Petroleum, production in West Virginia,

by districts 431

shipments from Pennsylvania

and New York 418

stocks 409'

in Pennsylvania and

New York 420

summary 3

Philadelphia, Pennsylvania, coal trade- .

.

187

Phillips, Dr. W. B., analyses of bauxite

from Alabama 153

Phosphates, imports 563

rock drying 561

methods of mining in

South Carolina ... 560

mined by land and river

companies in South

Carolina 558

production 557

in Florida..-' 562

South Car-

olina . .

.

557

shipments and local con-

sumption in South Car-

olina 558

wasbrag 561

summary 3

Pig iron , Bessemer, production 55

industry 56

production 73

by fuels 54

sections 52, 54

States 54, 55

in Austria and Hun-
gary 73

Belgium 73

Canada 73

Prance 73

Germany and
Luxembourg .. 73

Great Britain ... 73

Great Britain and
the United
States 52

Italy... 73

• Hussia 73

Spain 73



626 INDEX.

Page.

Pig iron, production in Sweden 73

twenty years of production of -

.

52

world's production 73

Pittsburg district, Pennsylvania, coke . . . 386, 392

Pennsylvania, coal trade at ... 189

Plates and sheets, iron and steel 62

Pleistocene clays 496

Pocahontas Flat Top district, West Vir-

ginia, coke 397, 399

Poland, zinc 113,114

Portland cement 533

history of industry in

America 535

materials used in manu-

facture of 533

percentage remaining on

sieves of various de-

grees of fineness 535

process of manufacture. 533

production by States 537

Potomac clays 492

Precious Stones, by Gedrge Frederick

Kunz 539

agate 540.548

agati zed wood .... 539, 548

aquamarine 539

diamonds 539, 540

emerald 539, .540

garnet 539, 550

gold quartz 539

hyalite 550

h5'drolites 547

localities where pro-

duced 539

malachite ,551

opal 539,549

peridot .'539

production .')39

quartz .ISO, 547

sapphire 539, 542

smoky quartz 539, 547

summary 3

titanite 551

tourmaline 539, 546

tourquoia 539, 544

Prices, aluminum ' 155

antimony 175

bichromate of potash 17.3

coal in Kansas 244

Montana 2G9

Oregon 287

lead in "New Tork 106

manganese 1 30

quicksilver 121

highest and lowest . . . 122

in London and San
Francisco 122

tin
,

165

zinc 112

Pulaski county, Arkansas, bauxite a.nal-

yses - 154

Pyrites 570

imports 571

summary 4

Quartz production 539, 547

Quartz used in clay industry

Quicksilver

consumption of world

foreign sources

imports

prices

highest and lowest-

production in Austria

California- . -

Pacre.

500

117

124

123

125

12l

122

124

118

Italy 123,124

Russia 123

Servia 123

Spain 123,124

stocks in London 124

summary 1

vermilion imports 125

world's production 124

Raging river, "Washington, coalmines .. 338

Rails, iron and steel 62

Rank of States in production of coke . 367

Red lead, imports 598

production
'

598

Reynoldsville-Walston district, Pennsyl-

vania, coke 386,393

Rhine district and Belgium, zinc 113, 114

Rhode Island clays 502

granite 457, 460

limestone 464,467

mineral waters 603,607

rolled iron and steel 61

River Platte, copper exports to Liverpool 102

Rtick Springs coal mines, "Wyoming 354

Rocky Mountain Coal and Iron Com-

pany's fioalinines, Wyoming 355

Rocky Mountain division , clays 524

Rolled iron and steel by States 61, 62

Rolling-mill development 60

Ruffner, Prof. W. H.^n the coal fields of

Washington _ 334

Russia, coal 73

copper 100

iron ore 73

manganese 146

pig iron 73

!
quicksilver 123,124

j
steel 73

i Saint Louis, Missouri, coal trade 199

j
Saint Paul and Minneapolis coal trade. -

.

198

I

Salt - 572

i

exports 578

i
imports '--- 578

j

production by States 572

I

summary 4

I

Sandstone production 456, 460

I

San Francisco, California, coal trade 202

I

Sapphire, production 539, 5)2

j

Servia, quicksilver 123

I

Shipments from anthracite coal fields 290

of anthracite, maximum by
months 291

coal from Cumberland field . 258

Flat Top field...- 351

Pittsburg byriver 309

over th o B(!ech Creek
railroad 314



INDEX. G27

rage

,Shipinenta of coal over tho East Broad

Top rail-

road 310

Himtingdon
aud Broad

Top rail-

road 316

Tyrone aiul

Clearfield

railroad .

.

314

Southeru iron ores to Nortli-

ern markets 51

Shipping docks for iron ores 30

Sicilian asijbaltum pavements in United

States 455

sulphur industry 567

Silesia, zinc - 113, 114

Silver smelting, iron ores used in 27

Skagit river, Washington, coal mines 340

Slate production 456, 472

hystates 472

Smoky quartz, production 539, 547

Snoqualmie, Washington, coal mines 338

Soapstone, by E. W. Parker 593

used as pigment 597

Soldering of aluminum 160

Solders for aluminum, composition of 160

Southern States, copper 83, 84

spelter, production Ill, 112

. stocks ^ 112

South America, copper • 101

South Carolina, ha,rytes '. 599

clays 506

gold and silver 75,77

limestone '. 464, 467

manganese 136

mineral waters 607

phosphate rock 557

drying .

.

501

phosphate rock, methods
of mining 560-

phosphate rock, mined by
land and river compa-

nies 558

phosphate rock, ship-
ments and local c o n -

sumption 558

phosphate rock, vp^ashing. 561

rank of, in production of

gold and silver 78, 79

South Dakota cement, Portland 536

clays in 524

gold and silver 75, 76, 77

gypsum 580, 582

manganese 127, 137

manganese analysis 137

mineral waters 607

natural gas, consumption
in 438

nickel 168

sandstone 46] , 463

tin 164

Spain and Portugal, copper 100

exjiorts to

Liverpool .

.

102

Pago.

Spain, coal j 73

copper, precipitate exports to Liver-

pool 102

pyrites, exports to Liver-

pool 102

iroh ore 46. 73

pig iron 73

quicksilver 123,124

Alniaden mine produc-

tion 124

steel 73

zinc 113,114

Spelter. {See Zine.)

Spiegeleisen and ferro-manganese produc-

ti6n 56

Squak creek, Washington, coalmines 338

Steel, open hearth. United States and

Great Britain 59

Steel, production 57

by kinds 58

in Austria-Hungary 73

Belgium 73

Canada 73

France 73

Germanyand Luxem-
targ 73

Great Britain 73

Italy 73

Russia .
73

Spain 73

Sweden -73

United States.... 73

rails, production 63, 64

twenty years of progress in the

manufacture of 57

United States and Great Britain ... 58

world's production 73

Stone, by William C. Day 456

bluestone ' 456

granite 456

limestone 456, 464

marble 456,468

sandstone 456, 460

slate 456,472

summary 3

Strikes in coal mines 184

Illinois coal mines 219

Missouri coal mines 262

Sulphur, by E. W. Parker 561

condition of market 564

exports from Sicily 569

imports 564

by countries and dis-

tricts 565

Sicilian by ports 569

production in Utah 564

Sicilian industry 567

summary 4

Summary 1

iron and steel 00

Superior, Wisconsin, coal trade 197

Swank, James M., on Twenty Year.s of

Progress in the Manufacture of Iron

and Steel in the United States 47

Sweden , coal 73



628 INDEX.

Pace

Sweden, copper 100

iron ore 73

pig iron 73

steel 73

Talc, fibrous, prodnctioii 594

Tennessee, cement, hydraulic a32

clays 516

coal 180,320

(baracter, used in coke

manufacture 375

percentage yield in coke-

manufacture 360, 372

used in cote manufac-

ture 360, 370, 373

coke 360, 301, 360

character of coal used in

manufacture 375

coal used in manufac-

ture 360, 370, 373, 395

establishments 360, 362, 395

ovens 363

buUding . . .300, 365, 388, 395

built in 1891 360,395

percentage yield of coal. 360, 372

production 360, 395

rank of, in production . .

.

367

value at ovens 368

yield of coal in 360, 395

gold and silver 76, 77

limestone 464, 467

manganese 137

marble 468, 470

metallic paint 597

mineral waters 603, 608

pig iron 54, 55

production of iron ores in ... . 12, 25

rolled iron and steel 61

salt 572

Tertiary clays 494

Texas, cement, hydraulic 532

clays 518

coal 180, 325

fields by Eobert T, Hill 326

percentage yield in coke

manufacture 360, 372

cote, establishments in 362

ovens 363

. percentage yield of coal 360, 372

flint ., 500

gold and silver 75, 77

granite ' 457

gypsum 582

iron ores 12, 27

lignites 327

limestone 464, 467

mineral waters 6t)3, 608

natural gas, consumption in 438

pig iron 54, 55

sandstone 461, 463

Tin 164

exports 166

imports 1 00

in South Dakota 164

"Virginia 164

plate J. 165

Page.

! Tin plate industry, efforts to establish .

.

69

I
production 70

j

prices 165

! summary 2

: world's supply 304

j

Titanite, production 551

I
Toledo, Ohio, coal trade 19:{

Tourmaline production 539, 540

Transportation lines for anthracite coal.

.

291

Trinidad asphaltum pa\ements in United

States 454

Turquois production 539, 544

Twenty Tears of Progress in the Manu-
facture of Iron and Steel in the United

States, by James M. Swank 47

Umber, imports '.. 590

Union Pacific coal mines, Wyoming ..

.

355

Upper Connellsville district, Pennsylva-

nia, cote 386,390

Upper Cretaceous clays 492

Upper Potomac district, "West "Virginia,

cote 397,401

Uses of aluminum 156

domestic iron ores 49

graphite 589

lignite coal 321.

Utah, antimony 174

cement, hydraulic 532

clays 526

coal 180,329

character of, used in coal man-

ufacture 375

percentage yield in cote man-

ufacture
'.

360,372

used in coke manufacture. 370, 373, 374

cote 360,361,366

establishments 362

coal used in manufacture 370, 373

ovens 363

percentage yield of coal 360, 372

rank of, in production 367

value at ovens 368

copper 83, 84

gold and silver 75, 77

gypoum 580, 582

iron ores in 12, 27

lead ., 105

natural gas, consumption in 438

rank of, in production of gold and

silver 78, 79

salt 577

sandstone 461, 463

slate 472, 473

sulphur 564

Venetian reds, production a 597

Venezuela, copper , 101

Vermont, clays 502

copper 83, 84

gold and silver ." 76,77

granite 457, 460

limestone 464, 407

manganese 127, 137"

marble 468,470

metallic paint 597

mineral waters 003, 608



INDEX. 629

Pa ere.

593

61

472, 47;i

24

599

5:52

505

Vermont, ocTior •

rolled iron and steol

slate

Virginia, analysis of iron ore from

barytes

cement, hydraulic

clays

coal - 180, XiO

character of, used in coke

manufacture 375
j

mines, new developments . 331

percentage yield in coke

manufacture 360, 372

used in coke manufac-

ture 360, 370, 373

coke 360,366,396

character of coal used in

manufacture 375

coal used in manufacture. .360, 370,

373, 396

establishments 360, 362, 396

ovens 363

building 360,365,396

built in 1891 360, 396

rank of in production 367

value at ovens 368

yield of coal in 360, 372, 396

gold and silver 76, 77

granite 457,460

gypsum 580,582

limestone 467

manganese 127, 137

marble 470

metallic paint 597

mineral waters 603, 608

ocher 595

pig iron 54, 55

production of iron ores in 12, 23

rolled iron and steel 61

salt 572

sandstone 461,463

slate 472, 473

tin 164

TVages in coal mining 203

Washington, clays in 525

coal 180,331

character of, used in

coke manufacture . .

.

fields, by W. H. Eulf-

ner, ll. d
mine inspectors

percentage yield in coke

manufacture 360, 372

u&ed in coke manufac-

ture 300,370,373

coke 360,361,366

coal used in manufac-

ture 360, 370, 373, 396

establishments . . .360, 362, 396

ovens 363

building 360,365,396

built iH 1891 360,396 i

percentage, yield of

coal 360,372

production 360, 396

375

334

334

Page.

Wasliington coke, rank of in production 367

value at ovens 368

yield of coal in 360, 396

gold and silver 75, 77

li mestonc 464, 408

mineral waters 603, 608

rank of in production of gold

and silver 78, 79

sandstone 461,4(i3

"Weeks. Josejih D., on Manganese 120

Manufacture ofCoke 357

ISTatural Gas 430

Petroleum 403

West Virginia, bromine 579

cement, hydraulic 532

clays 515

coal ] 80, 341

character of used in

coke manufacture .

.

375

percentage yield in

coke manufacture . . 360, 372

product, annual i n -

crease 342

used in coke manufac-

ture 370,373

coke 360, 366, 396

character of coal
used in manufac-

ture 375

coal used in manu-
facture 360, 370, 373

establishments in. .

.

302

ovens 363

building 365

percentage yield of

coal 360, 372

rank of, in produc-

tion 367

value at ovens 368

iron ores 12, 27

limestone 46-t, 4C8

mineral waters 603, C08

natural gas, consumption

in 438

petroleum, production. 405, 407, 431

production by
districts 431

pig iron 54, 55

rolled iron and steel 61

sandstone 461,403

salt 572

"Whetstones, exports 554

imports 554

production 553

"White lead, imports 598

production 597

"White, Prof. H. C, analyses of bauxite

from Georgia '- 154

Wire nails, production of 66

AVisconsin, analysis of manganiferous

iron ore 128

cement, hydraulic 532

clays 522

coal, character of, used in coke

manufacture 375



630 INDEX.

Page.

Wisconsin coal, percentage yield in coke

manufacture 360, 372

used in coke manufac-

ture 360, 370, 373

coke : . . .360, 366, 401

character of coal used in

manufacture 375

coal used in manufac-

ture. 360, 370, 373, 374

establishments 362

ovens : . - 363

building 365

percentage yield of coal. 360, 372

rank of, in production . .

.

367

value at ovens 308

date of opening and total pro-

duction of iron ore mines ... 25

lead 105

limestone 464, 468

metallic paint 597

mineral waters 603, 609

ocher 595

pig iron 54. 55

production of iron ores 12, 24

rolled iron and steel .' 61

sandstone 461, 463

World's production, coal 73, 183

copper 100

iron ore 73

pig iron.. 73

quicksilver 124

steel 73

tin supply 164

Wyoming, clays j 524

coal 180, 351

character of, used in coke

manufacture 375

mines, annual product, by
counties 356

percentage yield in coke

manufacture 360, 372

used in coke manufacture. 370, 374

coke 360, 366, 402

character of coal used in

manufacture 375

Page.

Wyoming coke, coal used in manufacture .360, 370,

374.

establishments 362

ovens - 363

building 365

percentage yield of coal .. 360, 372

rank of, in production . . .-. 367

value at ovens 368

copper 83, 84

gold and silver 76, 77

gypsum 580,582

sandstone 461,463

Yakima and Wenatchie, Wasliington, coal

mines 339

Zinc, by 0. Kirchhoff Ill

Austria , 113,114

Eastern States, production Ill , 112

stocks 112

Europe, production 1 13, 114

exports 116

foreign production, by districts 113

France , 113,114

Great Britain 113, 114

Illinois, production 111,112

stocks' 112

imports 115

increase in capacity of works Ill

Kansas, production .'. Ill, 112

Missouri, production 111.112

stocks 112

oxide, imports 115

Poland ^ 113,114

prices 112

production Ill

by States Ill

in Europe 113

foreign countries 114

Ehine district and Belgium 113, 114

Silesia 113,114

Spain 113,114

. 111,112

112

112

1

Southern States, production

stocks

stocks

summary













«



I




