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ADVERTISEMENT.

[Bulletin No. 74.]

The publications of the Tnited States Geological Survey are issued in accordance with the statute
approved March 3, 1879, whick declares that—

“Thepublications of thetieological Survey shall consist of the annual report of operations, geological
and economic maps illustrating the resources and classification ot the lands, and reports upon general
and economic geology and paleontology. Tho 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 it 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 ot the organization: And the
money resulting frowm the sala 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 reportshall be ordered printed by Congress, thereshall be prmted
in addition to the number in each case stated, the ‘usual number’ (1,900) of copies for binding and
distribution among those entitled to receive themi.”

Exceptin those cases in which an extra number of any publication has been supplied to the Survey
vy special resolution ot Congress or has been ordered by the Secretary of the Interior, this oftice has
no copies for gratuitous distribution.

ANNUAL REPORTS.

I. First Annual Report of the United States Geological Survey, by Clarence King. 880. 8°. 79 pp.
1map.—A preliminary report describing plan of organization and publications.

II. Second Annual Report of the United States Greological Survey, 1880-'81, by J. W. Powell. 1882.
8, lv, 588 pp. 62pl. 1map.

III. Third Aunual Report of the United States Geological Survey, 1881-'82, by J. W. Powell. 1883.
80, xviii, 564 pp. 67 pl. and maps.

IV. Fourth Annual Report of the United States Geological Survey, 1882-'83, by J. W. Powell. 1884,
gc, xxxii, 473 pp. 85 pl. anc. maps.

V. Fifth Anuoal Report of the United States Geological Survey, 1883-'84, by J. W. Powell. 1885,
89, xxxvi,"469 pp. 58 pl. and maps.

VI. Sixth Annual Report of the United States Geological Survey, 1884-'85, by J. W. Powell. 1885.
80, xxix, 570 pp. 63 pl. and maps.

VII. Seventh Annual Reportof the United States Geological Survey, 1885-'86, by J. W. Powell 1888.
89, xx, 656 pp. 71 pl. and maps.

VIIL Eighth Annual Reportof the United States Geological Survey, 1886-'87, by J. W. Powell. 1889,
89, 2v. xix, 474, xii pp. 53 pl. and maps; 1 p. 1.475-1063 pp. 54-76 pl. and maps.

IX. Ninth Annual Report of the United States Geological Survey, 1887-'88, by J. W. Powell. 1889,
80, xiii, 717 pp. 88 pl. and maps.

X. Tenth Annual Report of the United States Geological Survey, 1888-'89, by J. W~ Powell. 1890,
80, 2v. xv,774 pp. 98 pl. and maps; viii, 123 pp.

The Eleventh Annual Repott is in press.

MONOGRAPHS.

I. Lake Bonneville, by Grove Karl leberb. 1890. 4°. xx, 438 pp. 51 pl 1 map. Price $1.50.
II. Tertiary History of the G-rand Cafion District, with atlas, by Clarence E. Dutton, Capt. U. S. A,
1882. 4°. xiv,264 pp. 42 pl. and atlas of 24 sheets folio. Price $10.00.
TIL Geology of the Comstock Lode and the Washoe District, with atlas, by George F. Becker. 1882,
40, xv, 422 pp. 7 pl andatlas of 21 sheets folio. Price $11.00.
1V. Comstock Mining and Miners, by Eliot Lord. 1883. 4°, xiv, 451 pp. 8pl. Price $1.50.
I
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V. The Copper-Bearing Rocks of Lake Superior, by Roland Duer Irving. 1883. 4°. xvi, 464 pp.
151 29 pl. and maps. Price$1.85.

VI. Contributions to the Knowledge of the Older Mesozoic Flora of Virginia, by William Morris
Fontaine. 1883. 4°. xi, 144 pp. 51 54 pl. Price $1.05.

VII. Silver-Lead Deposits of Eureka, Nevada, by Joseph Story Curtis. 1884, 4°. xiii, 200 pp. 16
pl. Price $1.20.

VIIL Paleontology of the Eureka District, by Charles Doolittle Walcott. 1884. 4°. xiii, 208 pp.
241. 24pl. Price $1.10.

JX. Brachiopoda and Lamellibranchiata of the Raritan Clays and Greensand Marls of New Jersey,
by Robert P. Whitfield. 1885. 4°. xx, 338pp. 35pl. 1map. Price $1.15.

X. Dinocerata. A Monograph of an Extinct Orderof Gigantic Mammals, by Othniel Charles Marsh.
1886. 40. xviii, 243 pp. 561. 56 pl. Price $2.70.

XTI. Geological History of Lake Lahontan, a Quaternary Lake of Northwestern Nevada, by Israel
Cook Russell. 1885. 4°, xiv,288 pp. 46 pl.and maps. Price $1.75,

XII. Geology and Mining Industry of Leadville, Colorado, with atlas, by Samuel Franklin Emmons.
1886. 4°. =xxix, 770 pp. 45 Pl. and atlas of 35 sheets folio, Price $8.40.

XITII. Geology of the Quicksilver Deposits of the Pacific Slope, with atlas, by George F. Becker.
1888. 40, xix, 486 pp. 7 pl. and atlas of 14 sheets folio. Price $2.00.

XIV. Fossil Fishes and Fossil Plants of the Triassic Rocks of New Jersey and the Connecticnt Val-
ley, by John S.Newberry. 1888, 4°. xiv, 152 pp. 26 pl. Price $1.00.

XV. The Potomac or Younger Mesozoic Flora, by William Morris Fontaine. 1889, 4°, <xiv, 877
pp. 180 pl. Text and plates bound separately. Price $2.50.

XVI, The Paleozoic Fishes of North America, by John Strong Newberry. 1889. 4°. 340 pp. 53 pl.
Price $1.00.
 Inpreparation:

XVIL The Flora of the Dakota Group, a posthumous work, by Leo Lesquereux. Edited by F. H.
Knowlton.

X VIIL Gasteropoda and Cephalopoda of the Raritan Clays and Greensand Marls of New Jersey,
by Robert P. Whittield.

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

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

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

~— Sauropoda, by O. C. Marsh. v

~ Stegosauria, by O. C. Marsh,

— Brontotheridw, by O. C.Marsh.

— Report on the Denver Coal Basin, by S. F. Emmons.

~ Report on Silver Cliff and Ten-Mile Mining Districts, Colorado, by S. F. Emmons.

— Flora of the Dakota Group, by J. S. Newberry.

- The Glacial Lake Agassiz, by Warren Upham.

BULLETINS.

1. On Hypersthene-Andesite andon Triclinic Pyroxene in Aungitic Rocks, by Whitman Cross, witha
Geological Sketch of Buffalo Peaks, Colorado, by S. F. Emmons, 1883. 8°. 42 pp. 2pl. 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. OntheFossil 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. 9pl. Price 5 cents.

5. A Dictionary of Altitndes 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.
80, 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. 6pl. Price 10 cents.

9. A rveport of work done in the Washington Laboratory during the fiscal year 1883-'84. F, W. Clarke,
chief chemist. T. M. Chatard, assistant chemist. 1834. 8°. 40 pp. Price 5 cents.

10. On the Cambrian Faunas of North America. Preliminary studies, by Charles Doolittle Walcott.
1884, 8. 74pp. 10pl. Price 5 cents.

11. Onthe Quaternary and Recent Mollusca of the Great Basin ; with Descriptions of New Forms, by
R. Ellsworth Call. Introduced by a sketch of the Quaternary Lakes of the Great Basin, by G. K.
Gilbert, 1884. 8°. 66 pp. 6 pl. Price 5 cents.

12. A Crystallographic Study of the Thinolite of Lake Lahontan, by Edward S. Dana. 1884. 8°.
84 pp. 3 pl. Price 5 cents.
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13. Boundaries of the United States and of the several States and Territories, with a Historical
Sketch of the Territorial Changes, by Henry Gannett. 1885. 8°. 135 pp. Price 10 cents.

14. The Electrical and Magnetic Properties of the Iron-Carburets, by Carl Barus and Vincent
Strouhal, 1885. 8°. 238 pp. Price 15 cents.

15. On the Mesozolc and Cenozoic Paleontology of California, by Charles A. White. 1885. 8°,
83 pp. Price 5 cents.

16. On the Higher Dievonian Faunas of Ontario County, New York, by John M. Clarke. 1885. 8°,
86 pp. 8pl. Priceb cents.

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

18. On Marine Eocene, Fresh-water Miocene, and other Fossil Mollusca of Western North America,
by Charles A. White. 1885. 8°. 26 pp. 3pl. Price 5 cents.

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

20. Contributions to the Mineralogy of the Rocky Mountains, by Whitman Cross and W. F. Hille.
brand. 1885. 8°. 1l.pp. 1pl. Price 10 cents.

21. The Lignites of t:1e Great Sioux Reservation. A Report on the Region between the Grand and Mo-
reau Rivers, Dakota, Ly Bailey Willis. 1885. 8°. 16 pp. 5pl. Price 5 cents.

22. On New Cretacecus Fossils from California, by Charles A. White. 1885. 8°. 25pp. 5pl. Price
5 cents. :

23. Observations on the Junction between the Eastern Sandstone and the Keweenaw Series on
Keweenaw Point, Lake Superior, by R. D. Irving and T. C. Chamberlin. 1885. 8°. 124 pp. 17 pl
Price 15 cents.

24. List of Marine Mollusca, comprising the Quaternary Fossils and recent forms from American
Localities between Caype Hatteras and Cape Roque, including the Bermudas, by William Healey Dall.
1685. 8°. 336 pp. Price 25 cents.

25. The Present Technical Condition of the Steel Industry of the United States, by Phineas Barnes.
1885. ¥°, 85 pp. Price 10 cents.

26. Copper Smelting, by Henry M. Howe, 1885, 8°. 107pp. Pricel0 cents.

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

28. The Gabbros and Associated Hornblende Rocks occurring in the Neighborhood of Baltimore, Md
by George Huntington Williams. 1886. 8°. 78 pp. 4pl. Price 10 cents.

29. On the Fresh-water Invertebrates of the North American J urassic, by Charles A. White. 1886,
8%, ¢1pp. 4pl. Pricebcents.

30. Second Contribution to the Studies on the Cambrian Faunas of North America, by Charles Doo-
little Walcott. 1886. 3°. 369 pp. 33 pl. Price 25 cents. ™

31. Systematic Review of our Present Knowledge of Fossil Insects, including Myriapods and Arach-
nids, by Samuel Hubbard Scudder. 1886. 8°. 128 pp. Price 15 cents.

32. Lists and Analyses of the Mineral Springs of the United States; a Preliminary Study, by Albert
C. Peale. 1886. 8°. 235pp. Price 20 cents.

33. Notes on the Geology of Northern California, by J. S. Diller. 1886. 82, 23 pp. Price 5 cents.

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

35. Physical Properties of the Iron-Carburets, by Carl Barus and Vincent Strouhal. 1886. 80, 62
pp. Price 10 cents.

36. Subsidence of Fin3 Solid Particles in Liquids, by Carl Barns. 1886. 8°. 58 pp. Price 10 cents.

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

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

39. The Upper Beaches and Deltas of the Glacial Lake Agassiz, by Warren Upham. 1887. 80, 8¢
pp. 1pl. Price 10 cents.

40, Changes in River Courses in Washington Territory due to Glaciation, by Bailey Willis. 1887, 8o,
10 pp. 4pl. Price 5 cents.

41. On the Fossil Farnas of the Upper Devonian—the Genesee Section, New York, by Henry S.
Williams. 1887. 8°. 121 pp. 4pl. Price 15 cents.

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

43. Tertiary and Cretaceous Strata of the Tuscaloosa, Tombigbee, and Alabama Rivers, by Eugene
A. Smith and Lawrence C. Johnson. 1887. 8° 189 pp. 21 pl. 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 Condision of Knowledge of the Geology of Texas, by Robert T. Hill. 1887. 8°. 94
pp. Price 10 cents.

46. Nature and Origin of Deposits of Phosphate of Lime, by R. A. F. Penrose, jr., with an Introdne.
tion by N. S. Shaler. 1883. 8°, 143 pp. Price 15 cents.
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47. Analyses of Waters of the Yellowstone National Park, with an Account of the Methods of Anal-
ysis employed, by Frank Austin Gooch and James Edward Whitfield. 1888. 8°. 84 pp. Price 10
cents.

48. On the Form and Posgition of the Sea Level, by Robert Simpson Woodward. 1868. 8°. 88 pp.
Price 10 cents.

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

60. Formulas and Tables to facilitate the Construction and Use of Maps, by Robert Simpson Wood-
ward, 1889. 89, 124 pp. Price 15 cents.

51. On Invertebrate Fossils from the Pacific Coast, by Charles Abiathar White. 1889. 8&°. 102 pp.
14 pl. Price 15 cents.

52. Subaérial Decay of Rocks and Origin of the Red Color of Certain Formations, by Israel Cook
Russell. 1889. 8°. 65pp. 5pl. Price 10 cents.

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

54. On the Thermo-Electric Measurement of High Temperatures, by Carl Barus. 1889, 8°. 313 pp.
incl. 1pl. 11pl. Price 25 cents,

85. 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 Liguite 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. 1800, 8°. 49pp. 2pl
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.
1pl. 8pl. Price 15 cents.

59. The Gabbros and Associated Rocks in Delaware, by Frederick D. Chester. 1890. 80, d45pp.
1pl. Price 10 cents.

60. Report of work done in the Division of Chemistry and Physics, mainly during the fiscal year
1887-'88. F. W, Clarke, chief chemist, 1290, 8°. 174 pp. Price 15 cents.

61. Contributions to the Mineralogy of the Pacific Coast, by William Harlow Melville and Waldemar
Lindgren. 1890. 8°. 40 pp. 3 pl. Price 5 cents.

62. The Greenstone Schist Areas of the Menominee and Margnette Regions of Michigan; a contri.
bution to the subject of dynamic metamorphism'in eruptive rocks, by George Huntington Williams;
with an introduction by Roland Duer Irving. 1830. 8°. 241 pp. 16 pl. Price 30 cents.

63. A Bibliography of Paleozoic Crustacea from 1698 to 1859, inciuding a list of North American
species and a systematic arrangement of genera, by Anthony W. Vogdes. 1890. 8°. 177 pp. Price
15 cents.

84. 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 Bitaminous Coal Field of Pennsylvania, Ohio, and West Virginia, by Israe}
C. White. 1891. 8. 212pp. 11pl. Price 20 cents.

66. On a Group of Volcanic Rocks from the Tewan Mountains, New Mexico, and on the occurrence
of Primary Quartz in certain Basalts, by Joseph 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. 8°, 82 pp. Price 10 cents.

68 Earthquakes in California in 1869, by James Edward Keeler. 1890. 8°. 25pp. Price 5 cents.

69. A Classed ané. Annotated Bibliogiaphy of Fossil Insects, by Samuel Hubbard Scudder. 1890,
8°. 101 pp. Price 15 cents. '

70. Report on Astronomical Work of 1889 and 1890, by Robert Simpson Woodward. 1890. 80, 79
pp. 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 Upham. 1891, 8o,
229 pp. Price 20 cents.

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

74. The Minerals of North Carolina, Ly Frederick Augustus Genth. 1891. 8°. 118 pp. Price 16
cents.

77. The Texan Permian and its Mesozoic types of Fossils, by Charles A. White. 1891, 8°. 61 pp.
4 pl. Price 10 cents.

In press:

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

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

78. A report of work done in the Division of Chemistry and Physics, mainly during the fiscal year
1880-'00. F. W. Clarke, chief chemist. 1891. 8. 119 pp. Price 15 cents.

79. A Late Volcanic Eruption in Northern California and its peculiar lava, by J. S. Diller.
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80. Correlation papers--Devonian and Carboniferous, by Henry Shaler Williama,

81. Correlation papers-—Cambrian, by Charles Doolittle Walcott.

82. Correlation papers-~Cretaceous, by Charles A. White.
In preparation:

— Record of North American Geology for 1830, by N. H. Darton.

— The Compressibility of Liquids, by Carl Barus.

— The Eruptive and Sedimentary Rocks on Pigeon Point, Minnesota, and their contact phenomena,
by W. S. Bayley.

— A Bibliography of Faleobotany, by David White.

STATISTICAL PAPERS.

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

Mineral Resources of th.e 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.
80, wvii, 576 pp. Price 40 cents.

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

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

Mineral Resources of the United States, 1888, by David T. Day. 1890. 8°. vii, 652 pp. Price 50
cents.

In preparation:
Mineral Resources of the United States, 1889 and 1890,

The money received from the sale of these publications is deposited in the Treasury, and the Secre-
tary of the Treasury 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 DIRECTOR OF THE
UNITED STATES GEOLOGICAL SURVEY,
‘W ABHINGTOX, D. C.

‘W AsHINGTON, D. C., July, 1891,
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PREFACE.

The present bulletin is essentially a new edition, revised, corrected,
and much enlarged, of a report published by the Geological Survey of
North Carolina in 1&81'. Since that time there has been great activity
in developing the m:neral resources of the State; and by the reopening
of old localities and the discovery of new deposits, a goodly number of
species have been added to the old lists. To mineralogists North Caro-
lina has become classic ground, especially as regards the mines of mica
and corundum ; the localities for modified quartz; the gold sands of
Burke, McDowell, and Rutherford Counties; and the emerald and hid-
denite discoveries. Minerals formerly supposed to be rare are now
found abundantly, and through the recent developments of chemical
industry even such unusual species as samarskite, monazite, and zircon
have acquired commercial importance. For example, in response to
an industrial demand, North Carolina has supplied zircon and mona-
zite by the ton, and samarskite by the hundredweight; and the output
can ve increased almost indefinitely. The Staté has also contributed
to science several niew species as yet not found elsewhere, and some of
these, notably among the vermiculites, are significant for the light
which they shed upon other associated minerals.

In the former edition of this report due credit was given to several
industrious workers whose enthusiasm had done much for the com-
pleteness of the record. The late Prof. J. T. Humphreys, and Dr. C. L.
Hunter, Mr. J. A. D. Stephenson, and Mr. G. B. Hanna were there
especially named. Mr. William Earl Hidden, of Newark, New Jersey,
was also mentioned, but sinee then his continued labors have added
largely to our knowledge of the mineralogy of the State. Mr. G. F.
Kunz, also, in a number of separate papers and in his large work upon
“The Gems and Precious Stones of North America,” has done excellent
service to the mineralogy of North Carolina. To Prof. J. A. Holmes,
of Ohapel Hill, Michigan, much credit is also due, particularly for per-
fecting the list of localities.

1Tn an earlier form it appeared in 1871 as Appendix C of W. C. Kerr's report. A new’edition was
printed in 1875 as chap. I of vol. IT of the Geology of No:th Carolina. 1
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In the present memoir there will be found many new analyses, the
greater number having been made by the author or under his direct
supervision. Several very important analyses, however, were furnished
by the chemists of the United States Geological Survey. To the field
geologist or the collector of minerals the table of localities at the end
of the report will be of especial value.



THE MINERALS OF NORTH CAROLINA,

‘BY FREDERIOK A. GENTH.

NATIVE ELEMENTS.
GOLD.

Gold occurs in numerous localities throughout the State, generally
in quartz veins of gneissic, granitic, and dioritic rocks, also in those of
talcose, chloritic, and argillaceous slates, and in beds of the slatgs
themselves, and in gravel deposits, the débris of the decomposed rocks
and veins. The principal counties in which it has been found in suffi-
cient quantity for exploitation are Franklin, Nash, Granville, Ala-
mance, Chatham, Moore, Guilford, Davidson, Randolph, Montgomery,
Stanly, Union, Cabarrus, Rowan, Mecklenburgh, Lincoln, Gaston, Ca-
tawba, Caldwell, Burke, McDowell, Rutherford, Polk, Cleveland,
Cherokee, Jackson, Transylvania, and Watauga.

It is generally more or less alloyed with silver, varying from pure
gold on the one side to pure silver on the other. Near the surface it is
usunally associated with limonite and at a greater depth of the deposits
with pyrite, chalcopyrite, galenite, zinc blende, tetradymite, arsenopy-
rite, rarely with altaite and nagyagite. Specimens of gold, remarkable
for their size, have been found at the Reid mine in Cabarrus County,
the Crump mine and the Swift Island mine in Montgomery County
(at the latter place in plates, covered with octahedral crystals), at the
Cansler & Shuford mine in Gaston County, the Little John mine
in Caldwell County, and Pax Hill in Burke County. Very beautiful
arborescent gold has been obtained from the Shemwell vein in Ruther-
ford County. The variety ¢ electrnm,” containing from 36 to 40 per
cent of silver, has been met with in octahedral crystals at Ward’s mine,
in Davidson County ; also, in Union County, at the Pewter mine, and
associated with galenite and zinc blende at the Stewart and Lemmond
mines, and in the neighborhood of Gold Hill, Rowan County.

According to the late Dr. Asbury, very interesting specimens have
been found at Silver Hill, when the mine was first opened, consisting
of lumps of several inches in length, one end of which was pure gold.
‘while the other was pure silver, None of them have been preserved,

13
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SILVER.

Silver is, on the whole, rare in North Carolina. It has been ob-
tained in considerable quantities at Silver Hill, in its native state,
foliated and in plates in cerussite, also associated with argentite, gale-
nite and zinc blende in small lumps, and arborescent and filiform masses;
it has also been found in small plates and reticulated masses, associated
with tetrahedrite and zinc blende, at’ the McMakin mine, in Cabarrus
County; two specimens of laminated silver have been observed by Dr.
Asbury at the Asbury mine, in Gaston County; it has also been found
by Hon. C. J. Cowles, of the Charlotte Assay Office, associated with
chaleocite, at Gap Creek mine, Ashe County, and rarely with the gold
ores of Scott’s Hill, Burke County.

PLATINUM.

The occurrence of grains of platinum among the sands of the gold-
washings of Rutherford and Burke Counties was first brought to notice
by General Clingman, who sent half a dozen grains from a mine near
Jeanestown to Prof. C. U. Shepard. It has also been found on Brown
Mountain, in Burke, northwest of Morganton, on Gen. R. F, Hoke’s land.
It is reported as having been found near Burnsville, Yancey County.
Hidden, after much searching, failed to discover platinum at any of the

reported localities.
PALLADIUM.

General Clingman sent a specimen to Prof. C. U. Shepard, which
came probably from Burke or Rutherford County, which the latter pro-
nounced *“native palladium.” Very doubtful.

COPPER.

Copper is found in small quantities in several mines, principally
near the surface, in minute distorted crystals with limonite at the
McCulloch mine, in Guilford County; arborescent and in crystalline
plates at the Union Copper mine, in Cabarrus County, near Gold Hill.
One lump of copper, about two inches in size, much resembling that
from the Cliff mine, Lake Superior, said to have been found in Stokes
County, is in the museum at Raleigh. It also occursin quartz and epi-
dote rock at Harris Mountain, one-half mile east of Gillis mine, Person
County, at Wolf Creek mine, Jackson County, and Ore Knob, Ashe
County. A very interesting association is that of native copper
in quartz crystals from lower Mecklenburg County, as observed by Mr.

E. Bissell.
IRON.

Terrestrial native iron has been found by Mr, W, F. Page associated
with monazite, zircon, etec., in the auriferous gravel of Burke County.
It was in the form of small malleable grains of almost pure iron, with
mere traces of cobalt. Apart from this, a great number of highly in-
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teresting meteoric masses have been found in the State. Many of them
have been preserved through the industrions perseverance of Gen.
Clingman, and were described by Prof. Shepard. The meteorites found
were both irons and stones. They are: ,
1, The Caswell County iron, which fell on January 30, 1810; it
weighed 3 pounds, and was described by Madison.
2. The Guilford County iron was found in 1820; weighed 28 pounds,
and was described by C. U. Shepard in 1841. Analysis gave:

6 92-750
Nickel . e iaet i i e e 3145
Iron sulphide ..cocevvinmenennnnr i 0-750

3. The Randolph County iron was found in 1822, and weighed about
2 pounds. It was described by C. U. Shepard. Itishighly crystalline,
distinctly foliated, and presents thin, much interlaced lamine. When
polished and etched it shows very fine almost invisible feathery lines,

‘much resembling hoar frost on a window pane. It is, according to
Shepard, pure iron with cobalt only in traces. It has a hardness like
the best tempered steel, and a sp. gr. 7-618.

4. The Black Mountain irou, from the head of the Swannanoa River, 15
miles east of Asheville. It weighed 21 ounces and is evidently a frag-
ment from a larger mass. It is highly crystalline, laminated, the laming
being about one-tenth of an inch in thickness and arranged parallel to
octahedral planes. Sulphide of iron being inclosed between the lamina
renders it subject to rapid weathering. The analysis by C. U, Shepard
gave: :

B .13 - U R 96-04

Nickel, with trace of cobalt............. ... ... ... 2:52

Insoluble sulphur and 1088 veeeet cvvrvriiieenenannn. 1-44
Sp. gr., 7261.

It was discovered in 1835.

5. The Asheville iron, discovered in 1839 on Col. Baird’s plantation,
near the French Broad River, 6 miles north of Asheville. It weighed
about 30 pounds. Analysis by G, U. Shepard:

8 o3 96°5
Nicked oo it it it iiiaeiccecececcecmceeaan. 26
[ 1110« 05
Chlorine .coueeieecerneecesvaascasene cocomeannnsnnennn 02

99-8

With traces of zhromium, sulphur, cobalt, and arsenic.

6. The Buncombe County iron, found in 1845 and described by C. U.
Shepard in 1846, weighed about 27 pounds.

7. The Hominy Creek iron, near the base of Pisgah Mountain, 10
miles west of Asheville. It weighed between 5 and 6 pounds. Itis
v ,sicular near the surface, and is said to contain chrysolite, and becomes
more compact sowards the central portion. The polished and etched por-
tions of the compact meteorite show most delicate Widmannstidtian



16 THE MINERALS OF NORTH CAROLINA. (BULL. 74.

figures, consisting of very minute and thickly interspersed triangles.
Sp. gr. 7-32. The analysis by-Clark gave:

8 0 93:225
Nickel (CODAIE)-enmnemeene cneean aen ceaneann cenes 0-236
Iron, nickel, phosphorus, and graphite .............. 4765
Copper and tin.... . oemmiinieni i iiiieiiea e, 0099
BUIPRUL .o cee vemeneennaeamnne ceenes saransconeenas 0-543
31 1171 ¢ 0501
Magnesium, manganege...... erreves tesear temenscans traces.

99-369

8. The Madison County iron, from Jewel Hill. Several masses have
been found. One of 8 pounds 13 ounces, described by J. L. Smith, was
presented to him by Hon. T. L. Clingman, in 1854, It was covered
with thick rust, and it deliquesces on account of the presence of fer-
rous chloride. The etched surface shows the most beautiful fine Wid-
mannstidtian figures.

The analysis by Smith gave:

6 1 91-12
NicKkel cocmce aec i it crcteeeteccee e s 782
(075373 R N 043
PhoSphOTUS ceeecnne e iietee i ctee ceneeee 0-08
L0113 1 trace.

99:45

Another mass, which weighed about 40 pounds, was found in 1857;
part of it is in the collection of Amherst College.

Still a third mass, found in 1873, is known to collectors as the Duel
Hill iron. It weighed 25 pounds, and shows Widmannstddtian figures
with octahedral structure, inclosing bright nickel iron. Deliquesces on
account of inclosed ferrous chloride. Sp. gr.7:46. The analysis by B.
S. Burton gave:

51 ¢ O 7 £7: 1
Nickel coverre e iiicacitceecetacccrsecccscnnaesa. 517
L1111 ) PR 0:37
COPPOT . e ceeerencneeccascaneccecconannes smen--.. tTACE,
Ins0Juble! cceces cvevenranccntncainvenes svvaccsecnes 0-15

99.93

9. The Haywood County iron, deseribed by Shepard, weighed ounly
one-eighth of an ounce. It is highly erystalline. When polished and
etched shows brilliant Widmannstidtian figures., It is also irregularly
veined by a black mineral, which appears to be magnetite. Sp. gr. 7-419.
Contains iron, nickel, chromium, and phosphorus.

10. The Rockingham County iron, from Smith’s Mountain, 2 miles
north of Madison; found in 1866 in an old field grown up with pines,
but cultivated 10 or 15 years previously. It fell probably in the interval.
The original weight was 11 pounds, the greater portion of which is pre-
served in the museum at Raleigh. It ishighlyecrystalline and on etching

1Silica, iron, nickel, chromium, and phosphorus.
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gives fine Widimannstidtian figures, showing that it consists of probably
three different kinds of iron. Contains also schreibersite in short, very
minute quadratic rystals; the so-called rhabdite; and, according to J.
L. Smith, solid chloride of iron. Sp.gr.7-78. It has been analyzed by
me (I) and J. L. Smith (IT) as follows:

1 ‘ 1L
Irom coveeeivnnannnns eeet eeeeecececiaensaeneneneanan 9041 9088
Nickel..covauaaanennns e 808
874
{575 1 18 7 % g 0-50
L0705 131 A R 0-11 0-03 R
Tron cecvveiaiecnaannanas 027 |eeennnnns
Tunsoluble paosphide..... Nickel (cobalt) ............ [115: % 20 D
Phosphorus.....cevvurenn. 014 0-03
10000 9446

11. A second mass of iron from near Old Mansion House, on Deep’
Spring Farm, Rockingham County, now in the State museum at Raleigh,
has recently been analyzed by F. P. Venable. Results as follows:

3 87-01
Nickel .unnne e e e e e e 11-69
Cobalt - oee i e 0T
(0] 01 103 8 T 0-39
Phosphorus «ovecene i i e e e 0-04

Sl ceieianesnnanecactancaarassscccccasnsnanace-as 003

10045

12. A small meteoric iron, weighing only 428 grammes, was found on
Linnville Mountain, in Burke County, about 1882. It came into the
possession of Mr. Norman Spang, of Etna, Pennsylvania, from whom
it was obtained by Mr. G. F. Kunz, who described it. Its dimensious
are 65 mm. long, 35 mm. high, and 38 mm. wide. It is rough on one
side, with very shallow pittings on the other ; it shows traces of a black
crust, and although the mass has not rusted, small drops of ferrous
chloride have collected in crevices. It contains some troilite, but does
not show the W.dmannstiidtian -figures. A partial analysis was
made by W. D. Weikel (I) in 1886, in the laboratory of the University
of Pennsylvania ; and later a more complete analysis was reported by
J. E. Whitfield (II): :

I I
- e e

L 8583 8456
T2 ) NN 1344 | 1495
Cobalt ..o e 13 ‘33
[971) 1 13 S { nono
SWPhUr « e e l I 12
Carbon .ooeiee e e [ undet. 1 trace
Phosphorus. . .c.oeomiinti i i | trace
SIlCOD. cannee e J { none

100-00 99-96

Bull, 74 —2
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* The iron is now with the Kunz collection in the imperial cabinet at
Vienna.

13. Another iron from Burke County was found by a plowman about
2 miles from Bridgewater Station, near the McDowell County line.
It was broken by some laborers into two pieces, weighing 10} and 184
pounds respectively. Traces of crust are still visible upon its surface,
which is very much oxidized. The iron is highly octahedral in struc-
ture, and between the plates schreibersite is visible. On the etched
surface Widmannstidtian figures are shown similar to those on the
Cabin Creek and Glorieta meteorites. Sp. gr. of a tragment 6:617.
Analysis by F. P. Venable:

B 0 4 N 88+90
Nickel oo iiiime aiee i tieiet c et e 994
{871 13- X R 076
Phosphorus - ceee caee i i aeae 035
Chlorine coeevoin i i i ceey ceiicee ae et e aeas 0-02

99-97

For the foregoing particulars I am indebted to Mr. G. F. Kunz, the
present owner of the meteorite.

14. In the latter part of 1880 a meteoric iron weighing 72 troy ounces
was found on a farm near Ellenboro, in Rutherford County. Some-
what over one-half of the mass was given to Mr. S. W. Cramer, of the
United States assay office at Charlotte, who recognized its character,
and by him a liberal portion was given to the U. S. National Mu-
seum. The iron is highly crystalline, and shows Widmannstiidtian
figures upon its polished surface even before etching. It contains
small patches of troilite. From its description by Mr. L. G. Eakins
the following analysis is taken:

o) 88-05
NicKkel cone i et e it et e eeeen 10-37
Cobalt .. e i eeaaa 0-68
L0 03 1% 0-04
Phosphorus ... i i 021
Sulphur. . it cececae e 0°08
[ 1T ) R 0-02

99-45

15. An iron from Davidson County, identified by Mr. W. E. Hidden,
is described by him as follows:

On the 19th of July, 1879, while Mr. Gray W. Harris was prospecting for gold on
his plantation near Lick Creek, Davidson County, he found in a ditch a nugget of
what appeared to him to be silver. It was covered with a thick, scaly crust of iron
oxide; weighed 24 pounds; was pear-shaped ; measured 4} by 24 inches over its
broadest surface, and about 1 inch in thickness. Wherever cut or hammered it
showed a white metallic mass underlaying the red crust.
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This iron has been anclyzed by Dr. J. Lawrence Smith and J. B. Mackintosh. I
here give the average of four closely agreeing analyses:

03 93+00
Nickel oo veei et terccecceeeace cece e e 574
{07017 R 052

PhosphoTuS +.vvesvecneevarncecaesranceresncecenenaaa” 036

Traces of sulphur, chlormne, and copper; carbon not determined.
This iron does not show the customary Widmannstidtian figures.

Apart from the meteoric irons, the following meteoric stones have
fallen in North Carolina, and may properly be noted at this point:

16. The Cabarrns County stone fell on October 31,1849, It weighed
184 pounds and was an irregularly shaped mass, resembling a truncated
four-sided pyramid; on the base a rounded, undulatory surface, coated
with a black, coherent crust; tough; color, dark bluish gray, mottled
with grains and crys:als of lighter color; in structure, subporphyritic.
Sp. gr. 3:60-3-66.

According to C. U. Shepard it contains:

Nickeliferous iron (with chrome) .................. 6320
Sulphide of Jxon .ooeen ool 3807
Silica oo e 56-168
Ferrous oxide...oovvveermeenieomee ciiniean oo, 18-108
Magnesia - ..o ccieeeiiaietaieatees taecae e 10-406
Aluming . oo it iii e e e 1797
Lime, soda, potash, and 1088. .veees cvveerinnaneane 3304

100-000

17. The Nash County stones fell May 14, 1874, near Castalia. Per-
haps a dozen or more stones fell, of which 3 have been found, 1 of over
12 pounds, the others of 2% and 1-& pounds. They have a dull black
coating and consist of darker and lighter portions. Sp. gr. 2:601. The
analysis by J. L. Smith shows that it 1s composed of—

Nickeliferons iromn...coeccee et oacaaneacecenacaan 1521

Stony mineral......cveeeer iiiiiiiiiiin i, eee. 8479
The nickeliferous iron contains:
) RPN 92,12
NiCKel o ocmaee ieeeee ceecieccce ceeceecccacaaan 620
Cobalb. . i ciiiaaaeraaa- 0-41

Copper and phosphorus not determined.
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The stony portion is partly soluble in acids, leaving 47-2 per cent
undissolved:

Insoluble| Soluble

part. part.
1331 T R 52-61 38+01
N LT RN 4-80 046
Torrous 0Xide...oveveerceeeneeeienaaornnensocennennenns 1321 17.51
Magnesit . coeueeueeeiinn e ciiite e iriece e 27°31 4127

Soda with traces of potash. ....... ..ol 188 |oeeennan
[STT1E) 131 1 U PPN 101
99'31 9826

The insoluble portion is mostly bronzite; the soluble, chrysolite, with
small particles of anorthite.

18. The Haywood County stone was seen to fall by Mr. W. A. Har-
rison of Ferguson, about 6 p. m., July 18, 1889, and was picked up
hot. It weighed about 8 ounces, and very closely resembled the stones
from Mo6cs, Transylvania. In shape it was slightly oblong, and was
covered with a deep black crust, which, broken at one end, showed a
pertect chondritic structure, with occasional specks of iron. It was sent
to New York to Mr. G. F. Kunz, who furnishes its deseription; but in
December, 1889, it was unfortunately lost.

19. A peculiar substance, consisting principally of iron and silicon,
supposed to be of meteoric origin, has been found near Rutherfordton.
Shepard described it and called it ¢ ferrosilicine.”

In a recent ¢ List and Description of the Meteorites of North Caro-
lina,” by Prof. F. P. Venable, published in the ¢ Journal of the Elisha
Mitchell Scientific Society,” three other occurrences are noted, of which
little is known. An iron weighing 56 grammes found in Alexander
County in about 1875, is now owned by S. C. H. Bailey, of Oscawana,
New York. Another fragment of iron marked as being from Caldwell
County is in the State Museum at Raleigh. Also a fragment of a mete-
oric stone has been reported from Ashe County, but it may be identical
with the Grayson County, Virginia, fall

LEAD.

A few small irregular lumps of what has been alleged to be ¢ native
lead” were received from Messrs. Bechtler, of Morganton. They were
said to have been dug up 4 miles north of Morganton, in making a road
near the Catawba River.

ANTIMONY.
A small piece of native antimony was received from Dr. Hunter. It

is quite pure and free from arsenic, but coated with a crust of antimonic
oxide. From a small vein in Burke County.



GENTH. | NATIV:Z ELEMENTS—SULPHUR, DIAMOND. 21
SULPHUR.

It is frequently met with in minute erystals in cellular quartz, filling
the cavities, formerly occupied by pyrite, in Cabarrus, Mecklenburg,
Gaston, Caldwell, Surry, and Stokes Counties ; it also occurs diffused
through the interstices of a white quartzose sandrock in Lincoln County.

DIAMOND. '

This rare gem has been repeatedly found in North Carolina, and the
following occurrences are well established. In every instance it was
found associated with gold and zircons, sometimes with monazite and
other rare minerals, in gravel beds resulting from gneissic rocks, but
it has never been observed in the North Carolina itacolumite or any
débris resulting frorn its disintegration. The first diamond was found
in 1843 by Dr. M. F. Stephenson, of Gainesville, Georgia, at the ford
of Brindletown Cresk. It wasan octahedron, valued at about $100.
Another from the same neighborhood came into possession of Prof. G.
W. Featherstonhaugh, while acting as United States geologist.

The third diamond, at Twitty’s Mine, Rutherford County, was ob-
served in 1846 by Gen. Clingman, in D. J. Twitty’s collection, and has
been described by Prof. Shepard. Itsform is a distorted hexoctahedron
and its color yellowish.

The fourth came from nears(Jottage Home, in meolu County, where
it was discovered in the spring of 1852, and was recognized by Dr. C.
L. Hunter. It is greenish and in form similar to the last, but more
elongated.

A very beautiful diamond was found in the sammer of 1852 in Todd’s
Branch, Mecklenburg County. It was nearly of the first water and
a perfect crystal. It was in possession of the late Dr.Andrews, of
Charlotte. Dr. Ancdrews informed me that a very fine diamond of
about the size of a small chinquapin, and of a black color, had been
found at the same locality by three persons while washing for gold. In
their ignorance, believing that it could not be broken, they smashed
it to pieces. Dr. Andrews tested the hardness of a fragment, whlch :
scratched corundum with facility, proving it to be a diamond.

A very beautiful octabedral diamond of first water was found many
years ago at the Portis Mine, Franklin County. There is a report that
a second one has been found at the same locality.

A small diamond was found a few years ago in MeDowell County, on
the head waters of Muddy Creek. '

Dr. C. Leventhorpe, of Patterson, North Carolina, reports that a
small, poor diamond was found in a placer mine in Rutherford County
a number of years ago; it was given to Prof. C. U. Shepard, who put
it in his collection.

G. F. Kunz states that a diamond weighing 4% carats, or 873 mg.,
was found on the Alfred Bright farm, in Dysortville, McDowell County,
in the summer of 1886. It is quite perfect, but not pure white, having a
faint grayish green tint. In form it is a distorted hexoctahedron with
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partial twinning. Its specific gravity is 3-549, and it measures 10mm.
in length and Tmm. in width.

According to W. E. Hidden another diamond was found in 1877 by
a small boy in the same region as the one above mentioned. It weighed
23 carats, was shaped very much like a smooth, flat field-bean, and
was very well polished naturally. It was white, but somewhat flawed.
The crystal planes were very obscure. It was finally sent to New York
and cutinto a swmall gem.

GRAPHITE.

Graphite has been found at numerous localities. It forms large beds
in the gneissic and micaceous schists. Sometimes very minute scales
are disseminated through the gneissic and micaceous, and ocecasionally
the limestone rocks. In most places it is impure and gritty, at others
purer and better varieties have been obtained. The largest beds occur
m Wake County, others in Lincoln, Cleveland, Catawba, Alexander,
Stokes, Surry, Wilkes, Person, Alleghany, Johnston, and Yancey
Counties.

SULPHIDES, ETC.

SULPHIDES AND TELLURIDES OF METALS OF THE SULPHUR AND
ARSENIC GROUPS.

STIBNITE.

Found in the northern part of Granville County, on the land of Maj.
N. A. Gregory.
BISMUTHINITE.
In very minute crystals and specks in chloritic slate associated with
gold, chalcopyrite,and pyrite at the Barnhardt vein of Gold Hill, Rowan
Couaty.

TETRADYMITE.

This rare mineral has been found associated with gold in quartz at
David Beck’s mine, 5 miles west of Silver Hill, and at the Allen mine,
in Davidson County; also, in minute scales in Cabarrus County, at the
Pheenix mine, Boger mine, Cullen’s mine, at the Asbury vein in Gaston
County, at Capt. Mills’s mine in Burke County, and Capt. Kirksey’s,
MeDowell County.

I have analyzed the tetradymite from Davidson County and that
from the Pheenix mine, Cabarrus County ; after deducting quartz and
gold found:

Davidson| Phenix
County. mine.

TellUrilm - .occaeeeaieoaeiieraanecaeaaacaeaaacaaaans 33-84 36-28
1L TS) (11 RPN 527 501
Sel8NI’M . . oonee it cieeaee e aaaas trace  f.aeceiaon.
BE3E T e een—eens 61'35 5770
[074) 117 U (RO 031
6 RN R 054
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MOLYBDENITE.

In granite and quartz veins, in fine scales in the neighborhood of the
Pioneer Mills mine, Cabarrus County ; also, in Guilford County, and at
Peach Bottom mine, Alleghany County; at Haskett’s, Macon County;
and in many other places west of the Blue Ridge.

SULPHIDES, ETC., OF METALS OF THE IRON, GOLD, AND TIN GROUPS.

ARGENTITE,

In small grains, associated with native silver, in the ores of Silver
Hill, Davidson County, and the McMakin mine, in Cabarrus County;
also in slates of Montgomery County. (Emmons.) TFound also at the
Cheek mine, Moore County, at Higdon’s mine, in the Cowee Mountains,

and in Swain County.
GALENITE. -

At Silver Hill sometimes, in highly argentiferous, crystalline, bluish
gray masses, also coarsely and finely granular. In coarse-grained
masses at the Hoover mine and Boss mine, in Randolph County, and
the McMakin mine, Cabarrus County; in small quantities at Miller’s
mine, Baker mine, and Little John mine, in Caldwell County; at Pax
Hill, in Burke County; in Alexander County; at Cansler & Shuford
mine, the Asbury mine, the King’s Mountain mine, the Crowder’s Mount-
ain barite mine, and the Oliver mine, in Gaston County; highly aurif-
erous and argentiferous galenite occurs at the Stewart mine, Lemmond
mine, Phifer mine, Smart mine, Moore mine, and Crowell mine, and
elsewhere in Cabarrus; and at Long mine in Union County; at the
Cheek mine, Moore County; with copper ores it is found at the Clegg’s
and Williams’s mines, in Chatham County; the Peach Bottom mine,
in Alleghany County ; at Marshall, in Madison County; with gold at
Murphy, Cherokee County, and in Lincoln, Macon, Swain, and Surry.
Specimens of fine-grained galenite have also been obtained from Beech
Mountain, in Watauga; on Elk Creek, Wilkes County; and at the
Steele mine, Montgomery County.

ALTAITE.

This exceedingly rare mineral occurs associated with gold, nagya-
gite, galenite, etc., at King’s Mountain mine, Gaston County.

BORNITE OR VARIEGATED COPPER ORE.

I have crystalline specimens of bornite from Guilford County, prcb-
ably from the Garclner Hill mine; it is of somewhat rare occurrence in
North Carolina, but has been found with other copper ores at Clegg’s
mine, in Chatham County; Marshall, in Madison County; Peach Bot-
tom, Alleghany County; the Gap Creek mine, Ashe County; near
Concord, Cabarrus County, and at Well’s farm in Gaston.
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SPHALERITE OR ZINC BLENDE,

This mineral occurs in-quantities sufficient for exploitation only at a
few mines. The principal localities are Silver Hill and Silver Valley,
in Davidson County, and the McMakin mine, in Cabarrus County,
where it is found associated with silver ores; associated with gold ores
at Stewart, Lemmond, Long, and Moore mines, and rarely at the Union
mine, in Union County ; in limestone at Dobson’s mine, Cedar Cove,
McDowell County, and in Macon County; in small quantities with
other ores at King’s Mountain mine in Gaston County; at Clayton, in
Johnston County, near Marshall; in Madison County, and on Uwharie
River, Davidson County; at the Steele mine, Montgomery County; at
Peach Bottom mine, Alleghany County; Crowder’s Mountain, Gaston
County ; and the Smart mine, Union County.

CHALCOCITE.

This is also a copper ore, but rarely met with in the State. The
massive variety has been found at the Ore Knob mine, in Ashe County ;
also associated with bornite at Gap Creek mine, Ashe County; the
Waryhut and Wolf Creek mines, in Jackson County; the Gillis mine,
and Mill Creek mine, in Person County; also at the Pioneer Mills
mine, in Cabarrus; at A. Nichols, in Swain; and in Guilford County,
as a product of the alteration of other copper ores and rarely with silver

ores at Silver Hill,
TROILITE.

Interlaminated with the meteoric iron from the Black Mountain,
Buncombe County, and in other meteorites, q. v.

PYRRHOTITE.

Compact pyrrhotite is found at the bottom of the Asbury shaft in
Gaston County; also associated with chalcopyrite at the Elk Knob
mine, Ashe County, on East Fork and West Fork of Pigeon River,
Haywood County, in Transylvania County, near Hickory in Catawba
County, at Thorn Mouuntain mine, Macon County, and in Surry and
Wilkes (Trap Hill).

SCHREIBERSITE (RHABDITE).

This mineral, of meteoric origin, bas been observed in minute quad-
ratic prisms of great brilliancy in the meteoric iron of Smith’s Moun-
tain, Rockingham County, and in less distinet particles in many of the

meteorie irons.
PYRITE.

Pyrite is one of the most common minerals of North Carolina. It
is not only found in globular and irregularly shaped crystalline masses
in many of the marl beds of the eastern counties, but many of the
gneissic rocks and slates and the traps contain it in considerable quan-
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tities, and besides it is found in almost every mine of the State. In
Cleveland and Ratherford it is a common constituent of the teldspathie,
slaty gneisses, disseminated in minute grains, and its ready oxidation
rapidly disintegrates the rocks, so that during the late war copperas
was extensively and cheaply manufactured here by simply breaking
and heaping the half decomposed tragments of rock in hoppers, leach
ing and crystallizing. In the gold mines the associated pyrite is gen-
erally auriferous. Cubical crystals occur at Hickory, Catawba County ;
Asbury mine, Gaston County ; Soapstone quarry, 12 miles northeast
of Statesville ; {Silver Hill, Gold Hill, and many other localities. Com-
binations of cubes and octahedra are found in Clegg’s mine, Chatham
County, and in the Guilford County gold and copper mines; the
pyritohedron, often in combination with cubical and octahedral planes,
is found at the Stewart mine, in Union County; !lambridge mine,
Guilford County ; Long Creek mine, Gaston County; Rudesiil mine,
Mecklenburg County, ete. Large veins of compact pyrite occur in
Gaston County. ~

CHALCOPYRITE.

This is very ebundant, and, indeed, is the only reliable copper ore
in North Carolina. It has been found in fine crystals at the Gardener
Hill mine, probably also at other copper mines of Guilford County. It

is very abundant and largely mined at Ore Knob, Ashe County, and
~ promises to be the ore of all the gold mines, which in depth change
into copper mines in Guilford, Cabarrus, and Mecklenburg Counties;
also at the Clegg mine, in Chatham County; the Conrad Hill and the
Emmons and other mines in Davidson County; Peach Bottom and
elsewhere, Alleghany County’; and at Gap Creek, Ashe County; New-
lin’s mine, Alamance County; in Alexander; in the gold mines of Union,
Rowan, and Gaston Counties; at Macpelah Church, in Lincoln County ;
in Granville and Chatham Counties ; near Hillsboro ; near Chapel Hill,
Orange County ; near Raleigh, in Wake County; in Surry, Wilkes (Trap
Hill), Yadkin, Watauga, and Swain counties; and some of the mica
mines of Mitchell County; the copper mines of Macon and Jackson
Counties—in more than thirty counties, and hundreds of localities ; at
many of them it is found associated with other ores.

BARNHARDTITE.

A peculiar &and rich copper ore, first noticed on Daniel Barnhardt’s
Iand and then at the Pioneer Mills mine, in Cabarrus County. It also
occurs at the Cambridge mine, in Guilford County ; at the Wilson mine
and the McGinn mine, in Mecklenburg County ; and at Elk Knob, Wa-
tauga County. The true barnhardtite occurs in compact masses—hav-
ing, on a fresh fracture, a very pale bronze yellow color, but rapidly
tarnishing with brownish pinchbeck, also with rose red and purplish
colors. That from Barnhardt’s land has been analyzed by W. J. Tay-
lor (I), that from Pioneer Mills by me (II) and by P, Keyser (III).
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1. 1L IIL
[071) 17 1) 4761 46.69 4840
6+ £ 22:23 22:41 2108
SUIPHUT «eecceenensemeescemmeemrne e aaae 2940 2976 3050
B 1R Y trce |- cuvueaans reeaaeas
99-24 98-86 99-98

There occurs at the Pioneer Mills, associated with the barnhardtite,
another copper ore, which appears to be uniform in composition and
does not look like a mixture. It is paler than copper pyrites and con-
tains, according to the analyses of W. J. Taylor (I) and Charles Froe-
bel (II):

I II.
[0 1 N 402 405
) 284 28'3
Sulphur. ... i 32:9 311

1015 999

MARCASITE.

According to the information received from Dr. Asbury, of Charlotte,
this mineral occurs in Iredell County.

LEUCOPYRITE.

It has been observed by the late Dr. Asbury, at the Asbury mine, in
Gaston County ; in nodular masses almost completely altered into seoro-
dite at Dr. Halyburton’s, in Iredell County; and at Drum’s farm, on
White Plains, Alexander County.

ARSENOPYRITE OR MISPICKEL.

It oceurssparingly in North Carolina, and hasbeen observed in minnte
crystals, associated with gold ores, at the Lemmond and Stewart mines,
Union County, and at the Barringer mine and George Lud wick’s mine
in Cabarrus County. It has been found by Gen. Clingman in Cleve-
land County, and by Dr. Asbury, at Ore Knob mine in Ashe County,
the Honeycutt vein at Gold Hill, and highly auriferous at the Asbury
mine, in Gaston County. It also occurs near Cooke’s Gap, Watauga
County, in fine crystalline particles, disseminated through siliceous
rock; and, according to Hidden, at Brindletown (%).

NAGYAGITE.

This exceedingly rare mineral, which previous to its discovery in
North Carolina was known only from Translyvauia, in Hungary, occurs
sparingly in minute crystals and foliated particles at the King’s Moun-
tain mine, where it is associated with altaite, gold, etc.
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COVILLITE.

Resulting from the decomposition of chalcopyrite and associated
with it, covellite occurs at several of the North Carolina copper mines,
for instance at the Phoenix mine, ete., in Guilford County ; and in fine
scales at the Gillis mine and Mill Creek mine, in Person County.

SULPHARSENIDES, SULPHANTIMONIDES, ETC.
PROUSTITE (%).

Microscopic crystals of a bright aurora red color occur with tale,
rhodochrosite, etc., at the McMakin mine. As they are rich in silver
they are probably proustite. :

AIKINITE OR CUPREOUS COSALITE (?).

A mineral containing sulphur, bismuth, lead, and copper, and there-
fore probably aikinite or cosalite, has been observed in small particies
in quartz associated with chalcopyrite at Ool. White’s mine, Cabarrus
County.

TETRAHEDRITE.

Two varieties of tetrahedrite are found in North Carolina, the highly
argentiferous (freibergite), in small compact patches of subconchoidal
fracture and adark gray color, associated with silver, sphalerite, gale-
nite, tale, magnesite, ete., at the McMakin mine, Cabarrus County,
and the other in the same county at George Ludwick’s mine, 14 miles
northeast of Concord, rarely crystallized, but mostly massive and of a
dark lead-gray to iron color. It isassociated with chalcopyrite, scoro-
dite, arseniosiderite, etc., in a quartz vein.

The tetrahedrite from the McMakin mine has been analyzed by my-
self (I) and by Mr. J. 8. de Benneville (II) in my laboratory. The sec-
ond sample was very pure, and was collected about twenty years ago,
and twenty years after the first.

I I
D) T4 SO RPN RIPURIN PR 4776 ¢

SUIPHUT +ec e eeee e e e aeeee e eme e emeeaeoae amneen T 2548 | 2655
ADMODY «cveenem et 17-76 699
8 T 1 1165 13-49
Copper........ e aeeeeeaeneermaceeenmneeeneaaaianane 30'73 3745
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There is probably an ocecasional small admixture of argentiferous
tetrahedrite with the minerals associated with the native silver of Silver
Hill, as they sometimes give before the blowpipe incrustations of anti-
mony.

COMPOUNDS OF CHLORINE, ETC.
HALITE OR COMMON SALT.

Found in the waters of the Atlantic Ocean, from which it can be
obtained by evaporation, aud in wells and springs at several points in
the Triassic beds, e. g.,in Chatham, Orange, and Rockingham Counties.

CERARGYRITE.

In some of the gold ores of Scott’s Hill, in Burke County, silver is
found after roasting; a specimen, which I had an opportunity to ex-
amine, makes it probable that it is present as chloride of silver or
cerargyrite.

FERROUS CHLORIDE.

It has been observed in the meteoric irons from Asheville and from
Jewel Hill, Madison County, which are wet from the deliquescence of
this salt. In the Rockingham County iron it has been found in the
solid state.

FLUORINE COMPOUNDS,
FLUORITE.

According to Gen. Clingmaun, fluorite occurs at Brown Mountain,
Burke County; also in Watanga; with barite and hematite below Mar-
shall, Madison County, and at King’s Mountain, Gaston County. In
pseudomorphs after apatite rarely at Ray’s mine, Yancey County.

YTTROCERITE (?).
Y

A few minute, deep violet-blue spots were observed in association
with pyrochlore, black tourmaline, orthoclase, quartz, ete., at Ruy’S
mica mine, Hurricane Mountain, Yancey County, which are probably
yttrocerite.

OXYGEN COMPOUNDS.
OXIDES.
CUPRITE,

Cuprite or the red oxide of copper occurs near the surface in some of
the copper mines. It is rarely found in small cubical erystals at Cullen’s
mine and in octahedra upon native copper at the Union Company copper
mine in Cabarrus County. It has beep observed at Clegg’s mine, Chat-
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ham County; at Silver Hill, at the Harris mine, in Person County; in
Caldwell, Lincoln, Alleghany, and Ashe Counties, and upon the gossan
of the Waryhut mine, Jackson County. At the McGinn mine,in Meck-
lenburg County, and several of the Guilford County copper mines, cuprite
in acicular and capillary crystals (so-called chalcotrichite) was formerly
found in beautiful specimens.

MELACONITE.

It is found occasionally as a black coating or a powder associated with
caprite at the McGinn mine, and with zincblende, etc., sparingly at Silver
Hill; also at Cullowhee mine, Jackson County.:

CORUNDUM.

One of the most interesting minerals, which occurs in the State of
North Carolina in a great many varieties, is corundum. In was first
noticed when, in the spring of 1847, a large mass of a dark blue cleav-
able variety was found 3 miles below Marshall, in Madison County.
Gen. Clingman’s attention having been called to it, he searched for
more, and obtained in 1848 a second piece of about half the size. It
has since been found 24 miles north of Marshall, at Haynie’s, associated
with margarite and rutile. It was afterward found by Dr: C. L. Hunter,
in small quantity, in reddish and bluish masses, sometimes crystallized,
at Crowder’s Mountain, and aiterward at Clubb’s Mountain and King’s
Mountain, Gaston County. About 20 years ago large beds of cornndum
were discovered by Hiram Crisp, near Franklin, in Macon County, at
Culsagee or Corundum Hill. Here it is from 10 to 14 feet thick, em-
bedded in prochlorite, between chrysolite and hornblendic gneiss. The
corundum itself presents many varieties. Beautiful hexagonal pyramids
with basal and rhombobedral planes and of nany shades of color, from
almost colorless to yellow and deep red, rarely to green, have been found.
Some of the crystals are very large, one, for instance, measured 5 feet
2 inches in length. Usnally it occurs massive, often in large cleavage
masses, frequently of variable colors; some are red and semitransparent
and in small fragments even transparent and form a fair ruby; other
specimens of reddish or gray corundum have disseminated through the
mass the most beautifully colored azure-blue sapphire. Unfortunately
the particles of the red and blue are usually too small to have any value
as gems. A very peculiar variety is that consisting of white and blue
bands. At this locality corundum is associated with prochlorite, black
and greenish black spinel, tourmaline, small quantities of rutile, etc.,
and where it occurs in the mica schist, with muscovite and margarite.

Other loealities in Macon County where corundum is mined are
Jacob’s and Haskett’s mines, on Ellijay Creek, and at Robinson’s mine,
on Sugartown Fork. 1t is also found at Houston’s mine, and at Moore
& Higdon’s. At West’s mine “ruby” corunduin occurs in small, irreg-
ular crystals and crystalline masses associated with cyanite.
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At the Hogback mine, in Jackson County, corundum associated with
muscovite, margarite, and tourmaline is embedded in chlorite. At the
hanging wall feldspar with crystals of corundum is met with, A small
quantity, not exceeding a few ounces, of corundum hag been found near
the chrysolite outcrop at Webster, Jackson County, and also on Scott’s
Creek. At Cullakenee mine, in Clay County, a grayish white and blue
corundum is found associated with margarite, zoisite, actinolite, etc.,
and a red variety, sometimes of a deep ruby color, associated with zoi-
site, smaragdite, cyanite, and a feldspar. '

At Penland’s, on Shooting Creek, in Clay County, corundum is found
associated with margarite and willcoxite. It also occurs in Cherokee
County, on Valley River.

In Haywood County, 2 miles northeast of the Pigeon River, where
the Asheville road crosses it near a serpentine outerop, a small quantity
of corundum has been found, also on the west fork of Pigeon. About 2
miles north of this is located the Presley mine, which has furnished the
most beautiful specimens of blue and grayish blue corundum largely
altered into muscovite and albite.

About 20 miles northeast of this mine, in Madison County, is the
Carter mine, which yields a white and pink variety of corundum, both
in crystals and laminated masses. It isassociated with greenish black
spinel and prochlorite. Very rarely crystals of asteriated sapphire,
implanted on a micaceous rock, are found at this locality.

Corundum is found also in Mitchell County, near Bakersville, in
chrysolite. : .

In the broad-bladed cyanite of Wilkes County, corundum is met with
in small reddish brown particles, and in the cyanite of the Swannanoa
Gap, in Buncombe County, blue, bluish, white, and reddish corundum.
Also at N, P. Watkins’s, in the same county.

It is found in the gravel 2 miles west of Statesville, in Iredell
County, associated with cyanite, but rarely imbedded in it. Highly
interesting crystals and crystalline masses of grayish white corundum
more or less altered into muscovite and tourmaline have lately been
found by Mr. J. A.D. Stephenson, at Belt’s Bridge, and beautiful hexa-
gonal prisms of a pale brownish corundum, with a partial alteration
into soda margarite, at Hendrick’s farm near Belt’s Bridge, Iredell
County.

Above Lock’s Bridge, on the south side of the South Yadkin River,
red corundum occurs largely altered into greenish fibrous and compact
muscovite; at the Chipley Farm and Austin’s Farm, 31 miles above
Lock’s Bridge, gray corundum partly altered into margarite ; at Liberty
Hill, 3 miles above Austin’s Farm, it is altered into margarite and pro-
chlorite; and at Hunting Creek, north of Statesville, blue corundum is
partly altered into the rhaetizite—variety of cyanite.

Crystals of corundum surrounded by fibrolite occur at Shoup’s
Ford in Burke County, and Hidden reports corundum of three colors,
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including the *ruby” variety, from Brindletown. It is also reported
from Stokes County. In the neighborhood of Morganton corundum is
found in muscovite schist, and in the gravel deposits of Burke, Mc-
Dowell, and Rutherford Counties small grains and crystals, often partly
altered into muscovite, are frequently met with. The granular variety
of corundum, ‘ emery,” has been observed at Crowder’s Mountain and
also in the titaniferous iron ore belt near Friendship, Guilford County.

At Brackettstown, McDowell County, massive grayish white corun-
dum has been found, and in Mitchell County, at Plum Tree Creek, well
developed crystals of a brownish color. Rarely small remnants of
corundum are found in the pyrophyllite slates of Chatham County.
The associated minerals of corundum are mostly the result of the al-
teration of corundum, which latter has furnished the alumina neces-
sary for their formation. '

N

HEMATITE.,

Red oxide of iron or hematite is one of the most important iron ores
of North Carolina. The compact ore, sometimes more or less mixed
with the specular variety, forms large beds in Chatham County, at
Evans’s and Kelley’s ore beds, Ore Hill, Buckhorn, ete.; also in Moore
County, 12 miles east of Carthage, in Orange County, at Chapel Hill,
6 miles south of Hillsboro; and at J. Woods’s, Knap of Reeds; and
in Macon, Swain, Buncombe, and many other counties. Foliated and
micaceous hematite occurs at Buckhorn, Ore Hill, 7 mniles west of Lock-
ville, in Chatham County ; Snow Creek, Stokes County ; 4 miles south
of Salem, in Forsyth County; at Mount Tirzah, in Person County;
near Gudger’s, 9 miles below Marshall, on the French Broad River,
and near Franklinville, Randolph County, and elsewhere. A very
fine variety of slaty hematite with crystals of magnetite is found at
Cooke’s Gap, Watauga County; and both here and at Richlands, in
Caldwell County, and near Fisher’s Peak, in Surry County, martite
oceurs. Other localities are: Smith’s River, 2 miles east of Morehead’s
factory, in Rockingham County; a granular variety 1 mile east of Gas-
ton, at House’s mill, Cabarrus County; at Hickory, Catawba County;
in Lincoln, Gaston, and Mecklenburg Counties, etc. The ocherous
variety has been observed in Buncombe County, 4 or 5 miles west of
Asheville, at Valley Town, on Peachtree Creek, Cherokee County, and
in a great many gold mines. Hexagonal scales of hematite in crystals
of quartz occur at King’s mill, Iredell County.

MENACCANITE.

Many of the titaniferous iron ores are mixtures of true magnetite and
menaccanite, others belong to this species, and others again are really
magnetites, in which a portion of the iron is replaced by titaniuam,
Our present knowledge of these ores is too limited to put all the varie-
ties occurring in the State with certainty in the place where they belong,
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Those from the following localities appear to belong under this head:
Franklin, in Macon County; Big Laurel, in Madison County; on Ivy,
Yancey County; Crab Orchard, Cane Creek, Flat Rock, and Grassy
Creek, in Mitchell County; Damascus, Iredell County; Old Harris
mine, 12 miles southeast of Charlotte, south end of Crowder’s Moun-
tain, and at Wills’s, Gaston County; Yadkin River, near Patterson, in
Caldwell County, and the neighborhood of Raleigh. Menaccanite in
quartz oceurs at Fisher Hill, Guilford County. Iserite is frequent in
the gold sands of Rutherford, Burke, and McDowell Counties, etec.
Menaccanite also occurs at Shoup’s Ford, Burke County ; at Huffman’s,
Catawba County; at Culsagee, Macon County; at Haynie’s, Madison
County, and in Person, Watauga, and Lincoln Counties.

Associated with oligoclase, forming cross fissures in the corundum
vein at the Carter’s mine occur two varieties of menaccanite (ilmenite):
(1) of a brownish black- color with a somewhat purplish hue, in small
masses with indistinet crystalline structure and basal cleavage; (2) in
rounded nodules, 1% to 2 inches in diameter, irregular shape, very
fragile, and breaking into small fragments without regular form, and a
subeonchoidal fracture, resembling the slag-like magnetite from Unkel
on the Rhine. Neither variety is magnetic. Mr. Harry F. Keller has
analyzed them (1) and (II). I bave also analyzed a variety of black,
somewhat granular menaccanite (ilmenite) from near Franklin, Macon
County (III):

I II III
S PR S 167 468 | oeoinenns
Titanic oXide .ceeeeerencnnapociaanreennann as 5273 5264 4861
Ferric 0Xide ..cueeineieniinaniiincieinnanan, 8-08 1007 976
Ferrous 0Xidé.ceeae v ciiarniromeneiienanann. 3308 3111 40°22
Magnesid.coaesioneeeeceareeneiiranenncannnns 533 533 1-38
1 1 U 014 ] ......... O,

99-36 99-15 1060-00

Menaccanite is also named by Hidden among the minerals occurring
at Brindletown.
SPINEL.

The only spinel which has been found in North Carolina is that
which results from the alteration of corundum, and it is usually a mix-
ture, in variable proportions, of the varieties pleonaste and hercynite,
sometimes with an admixture of that called picotite. In the chlorites
of the Culsagee mine it is found in octahedral crystals with dodecahe-
dral planes, but usnally massive, coarsely to finely granular. Its color
is black, but by an incipient alteration on the surface it generally
becomes of a pecunliar greenish gray color and satin-like luster. Some
varieties are blackish green, but so dark that. the green can be observed
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only in thin splinters; it is rarely found at the Cullakenee mine in
Clay County, but frequently met with at the Carter mine in Madison
County, where it is mostly of a very dark green color. Several varicties
from the Culsagee mine have been analyzed. (I) A fine grained vari-
ety of 3:766 sp. gr., by G. A. Koenig; (II) a coarser grained variety of
3-797 sp. gr., by the same; and (III) the coarse-grained crystallized dark
green, of 3:695 sp. gr., by myself. 1V is an analysis of a greenish black
spinel from the Carter mine, sp. gr. 3:77, made by Mr. J. S. de Benne-
ville in my laboratory. In I, II, aud IlI some mechanical admixtures
have been deducted :

IL | 1IL IIT. Iv.

Aluming. coeveiiinieiieiicnieniian, 5432 5658 66:63 | 67'54
Chromic oxide .coovmvennneeann. .o 396 2:28 trace |.......
Forric 0Xide - .cucueiiinnenaannnan. 11-51 966 1:80 |.......
Ferrous 0Xide ..ccecvreceeeecnnnnn. 1116 14-60 11435 | 13'38
Magnesis ceceeevenaneaaeeeiaanian, 19:05 16:88 1986 | 1862
Cupric 0Xide..eueee e iniinnin]vnnecnnan, [ 011 |.......
Nickelons OXide ceceeaveceeeiecaas|iiaannias [ieamaann, 025 |..cc...

100-00 100-00 10000 { 9954

Black octahedral crystals of vitreous luster from the Tibbets mine, in
Macon County, are probably pleonaste.

GAHNITE.

Gahnite, or automolite, is mentioned by Gen. Clingman as occurring
in Cleveland County; also in Mitchell County, at the Deake mine,
where it occurs in small, compact, dark green masses, in part altered
into and surrounded by fibrous muscovite,

I have made an examination of it and found:

Copper oXide. . ..oo oo aae 0-30
Zine 0Xide .oouen i s 38:05
Manganese oxide........................ ceeemreiaeas 0-29
Magnesia ..o iiann e 0-79
Ferrous oXide ..ooenvmeneniini i 114
Ferric 0Xide .ovev.vveeoieiei i 450
Aluming covevr v i i ce e e e 5486

99-93

Sp. gr.. 4'576
MAGNETITE.

This is the most abundant and most valuable iron ore in North
Carolina. It occursin small octahedral erystalsin the granite at Dunn’s
Mountain, in Rowan, and in the granites and gneisses and (especially)
- the syenites very commonly in many counties, and in the slates at
Fisher’s Peake and Cheatnut Mountain, in Surry County ; also at Bull’s
Head, in Alleghany County, in quartzose sandrock and hematite at
Cooke’s Gap, Watauga County; at Capp’s Hill, in Mecklenburg County;

Bull. 74—3
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and Fisher Hill, in Guilford. It occurs in its granular variety, mixed
with muscovite, manganiferous garnet, etc., at Buckhorn, in Chatham
County, and mixed with menaccanite and occasionally with corundum,
in a succession of beds, passing through the gneissic rocks of David-
son, Guilford, Forsyth, and Rockingham Counties. There appear to be
several isolated outcrops northwest of this band and between it and the
Dan River,and also in Randolph and Montgomery Counties. A band of
granular magnetite, free from titanic acid, mixed with actinolite, tremo-
lite, and a little epidote, passes from near Danbury in Stokes County,
and also from Surry County, through Yadkin, Forsyth, Davie, Lincoln,
and Gaston Counties. It contains some of the most valuable ore beds.
It is also found in large beds near Newton, in Catawba County; at
Comb’s farm, Summer’s farm, and Thomas Payne’s farm, in Iredell
County; also in Orange, Mecklenburg, and Cabarrus Counties. Some
very valuable ore beds of crystalline magnetite occur in Swain, Madi-
son, Macon, Haywood, Burke, Alexander, Wilkes, Orange, Mitchell, and
other counties, the most extensive probably at Cranberry. A granular
ore, similar to the ores of Surry County, has been worked at the north
fork of New River, near the mouth of Helton Creek, and on Horse
Creek, in Ashe County. There are many other localities in which mag-
netite occurs, but they are of less importance than those enumerated.

CHROMITE.

Occurs in the chrysolite heds, which form lenticular masses in the
hornblende slates, ete.; in minute octahedral crystals and granular
masses at Culsagee; also at Higdon’s, Ellijay’s Creek, and at Moore’s
mine, in Macon County; near Webster, at Hogback, at Ainslie’s,
and on Scott’s Creek, in Jackson County ; on Mining Creek, near Hamp-
ton’s, in Yancey County ; at Cullakenee, in Clay County ; Carter’s mine,
in Madison County; in small quantities near Bakersville, Mitchell
County; on South Toe River, on Rich Mountain, Watauga County,
and in Ashe County. Where it is found in abundance, it may become

- a valuable ore when it can be brought to market at a low freight. A
small admixture of chromite is found in the titaniferous magnatite belt
of Guilford, Rockingham, and other counties. Crystals of chromite are
frequently met with in the gold sands of Burke, McDowell, Ruther-
ford, ete.

The analysis which I have made of a compact variety of chromite
from near Franklin, Macon County, gave:

Chromic 0Xide .cc.cieeieciranaceratacaacaaanceaanans 4415
J-N T 117D 1 F: PRI 2241
Ferric 0Xide..ocen it i iaeaet i e raaae 578
Ferrous 0Xide «cocveeeerveenriaaaactvenaceianenn .- 11-76
Magnesia ..... ¢ eevevesssassssecessnsnuseren rnunannen 1567

99-77

Sp. gr., 4:319.
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The pure octahedral crystals of chromite washed out of gravel at
Culsagee, Macon County, have been analyzed in my laboratory by Mr. J.
S. de Benneville. Sp. gr. 479. Deducting 2:70 per cent of silica, the
mineral contains: :

Chromic 0Xide ..ccenvreceeiooe i ce e vaaenn 5660
AlOMUD ¢ e ee iie et i tect cecciiaescennaaaa 5-31
Ferric oxide ... it iiin i i 10-98
Forrous oXide...-cecceonianeiacceicncnas comeraanan 19-91
Magnesia -ececeiiann it caanonnn P R 7-20
100-00

CASSITERITE,

Found in 1882, near King’s Mountain, Gaston County, by Mr. R. T.
Claywell. It was first recognized as cassiterite by Hidden, and the
mineral was afterward more fully investigated by Prof. C. W. Dabney,
jr. It generally occurs in irregular cryptocrystalline and massive lumps
of a dark brown color, but also in many shades from colorless to black.
The largest piece yet found weighed about 14 ounces. Specific gravity,
66 to 6'9. According to Hidden, the ore is sparsely disseminated over
a very considerable area in and about King’s Mountain Village, but no
paying deposits have yet been discovered. Analyses by Dr. Dabney
gave for two varieties:

Light Dark

grayish. | brown.

Stannic 0Xide .eeeveaereriieii it 94-70 8299
Tungstic 0Xide ..ceeveereennnnmanciiiiiiaiacniaaiaiae 092 1'14
T 1 trace 046
ATSENIC. .e.mvntiiiiirietiatiereteiieeteaatnaanaanaaan, trace trace
Iron and manganese oXides ...oveuvuiiineinnaniainaan, undet | undet
[ 176 2:36
97°38 8695

Motallic tin..cuveeeeenrnrennensanenraeeaneneesennnns 7441 | 6521

URANINITE.

It was found by Prof. Kerr at the Flat Rock mine, Mitchell County,
in 1877, in small nodules of gummite and uranotil, forming the nuclens
of these minerals, both of which are resulting from its decomposition.
It has since been found at one or two other mines in Mitchell, especially
at the Deake mine, in cubes aund cubo-octahedrons, of sp. gr. 8:968 to
9-218; color, iron-black to brownish, according to the extent of the
alteration. The uraninite from the Flat Rock mine has lately been
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analyzed by W. F. Hillebrand in the laboratory of the U. S. Geological
Survey, as follows:

16555 FTI):< Ui - PN 5083

Uranous 0Xide. . coueeeemee cmerceecieeieaces conemnns 39-31
BT o T YRR 2:78
Cerous 0Xide. ..o oot e e cie i aans 026
Lanthana and didymia ..........................].. 050
Erbia and yttria. «.oeerinie i 0-20
| ITTX BE5< U U Y 420
Ferrous 0Xide «.ooe oot iiiiacii tee i anaan trace
31 ' N AP 085
Magnesia and alkalies .......... et 0-30
Water - oo i e e e e eaeaan 1-21
1 Y RN 0038
Phosphoric acid.ceoeeaicariiinee it ?
NIbTOZON . ceeman e caeetacaee e aeescecane ceane amas 037
Insoluble - .o i it it i e i rrcree e 010

* 100-99

Sp. gr., 9-086.

The material, which was received from Mr. W. L. Hidden, was
slightly altered, containing minute crevices filled with gnnmite.

RUTILE.

In beautiful crystals at Crowder’s and Clubb’s Mountains, Gaston
County; also granular at the same localities; rarely in small grains or
crystals with the corundum of the Culsagee mine in Macon County
and the Hogback mine in Jackson County; in acicular erystals, some-
times over 1 inch in length, near Beattie’s Ford; Mecklenburg County ;
in long crystals in quartz on a hill near Buckhorn Falls, in Chatham
County, at the head of Cane Creek, Mitchell County; in beautiful
acicular crystals at Mrs. Daniel’s farm near Mount Pisgah, at Mrs.
Jordan’s near King’s mill, at Alex. Lackley’s, Misses Bennett’s, Thomas
Adamg’s, and Mrs. Smith’s farm, all in Iredell County; acicular crys-
tals in limonite and quartz on John Lackey’s farm near Liberty Church,
and Wilson’s near Poplar Springs; geniculated crystals at White
Plains, at Crouch’s, and at Milholland’s mills, all in Alexander County.
The first-named locality furnishes the most magnificent erystals, some-
times 3 or 4 inches in length, fully developed, with numerous brilliant
planes, often geniculated and traunsparent, with a beautiful red color.
According to Hidden, Alexander County must be credited with having
prodyced the most beautiful rutile crystals known to science. He says:

Rutile is found there in a similar sitnation to the gems and quartz crystals, i. e.,
in open pockets; in fact, it is found intimately associated with and implanted upon
the gems, and often preponderates over all the other crystal contents. The particu-
lar points of difference over the same product from other regions are their mode of
occurrence, beautiful natural polish, and crystallographic features. Theircolorranges
from jet black to clear ruby red and pale yellow. They range from those of minute
sizes to rare examples 3 inches long and one-halfinch diameter. Their luster in some
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cases approaches that of polished steel. Goems have been cut from the most solid
crystals and the result compares favorably with the rare black diamonds from Brazil,
Only experts could tell them apart.

Curiously jointed, mitered, and reticulated crystals and also masses of crystals thus
united have been commonly met with ; all of which are found to follow certain arbi-
tary twinning laws and are not accidentally brought together into such strange shapes
a8 a cursory examination might seem to indicate.

This description applies in particular to crystals found in or near
the emerald and hiddenite mine. Rutile is also abundant in coarse
crystals near Bryson City, Swain County ; in acicular crystals in brown-
ish amethyst, at the head of Honey Creek, Wilkes County; in dark,
almost black, erystals in Clay County ; in quartz in Yancey County ;
in small grains and crystals in the gold sands of Burke, McDowell,
Rutherford, and Polk Counties; acicular crystals in quartz at Dietz’s,
Van Horn’s, and Hildebrand’s, and in large crystals also at the latter
point, Burke County ; in large crystals at E. Balch’s, H. Balch’s, Widow
Balel’s, Huffman’s, and D. Lutz’s, and in amethyst at the last two
points—all in Catawba County; in amethyst in Cabarrus near Con-
cord, and in Randolph near Pilot Mountain; penetrating corundom
near Bakersville, Mitchell County; at Ray’s mine, and elsewhere in
Yancey County ; in reticulated acicular crystals in the northwest cor-
ner of Lincoln County (Hunter).

Under the name of edisonite, Hidden describes a supposed fourth
form of titanic oxide from -the Whistnant gold mine in Polk County.
It has been shown by Miigge to be o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>