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Oklahoma Geological Survey Special Publication 2000-1

Bibliography of Copper Occurrences in Pennsylvanian and Permian
Red Beds and Associated Rocks in Oklahoma, Texas, and Kansas
(1805 to 1996)

compiled by
Robert O. Fay

Oklahoma Geological Survey
Norman, Oklahoma

Widespread occurrences of copper mineralization in Pennsylvanian and Permian red-bed deposits in the Midcontinent have
long been known. Some of these accumulations have been sufficiently large to support mining activities. While much data have
been collected from these occurrences, a generally accepted explanation for their origin has yet to emerge. This bibliography
serves to provide data that can be used as a starting point for an investigation of these unusual deposits.

(1) Acker, Eva (1939), The development of the mineral re-
sources of Texas: East Texas State Teachers College
M.A. thesis. (p. 47, in 1920, Jones County, near Stam-
ford, a car load of copper ore was taken from the
Pyron mine, but the copper had no value when
smelted.)

(2) Alipouraghtapeh, Samad (1979), Geochemistry of major
and trace elements of the Raggedy Mountain Gab-
bro Group, Wichita Mountains, southwestern Okla-
homa: Oklahoma State University M.S. thesis, 117 p.
(The Cu is 5-195 ppm, with Zone G averaging 61
ppm. The Cu substitutes for Fe and Na in plagioclase
and apatite.)

(3) Allen, E. T. (1904a), Report of assays for gold, silver, cop-
per and lead, made on material collected by H. F.
Bain, in the Wichita Mountains, Oklahoma: U.S.
Senate Document No. 149, 58th Congress, 2nd Ses-
sion, Feb. 8, 1904, p. 10. (Bain sent samples Nov. 5,
1903.)

(1904b), Report of assays for gold, silver, copper,
and lead, in Bain, H. F., An appendix on reported ore
deposits of the Wichita Mountains: U.S. Geological
Survey Professional Paper 31, p. 92.

(5) Al-Shaieb, Zuhair; and Heine, Richard R. (1976), Geo-
chemical exploration for red bed copper deposits in
north-central Oklahoma, in Johnson, K. S.; and
Croy, R. L. (eds.), Stratiform copper deposits of the
Midcontinent region, a symposium: Oklahoma Geo-
logical Survey Circular 77, p. 69-75.

(6) Al-Shaieb, Zuhair; Thomas, R. G.; and Stewart, G. F.
(1980), Uranium resource evaluation, Lawton Quad-
rangle, Oklahoma and Texas: Contract report to
Bendix Field Engineering Corp., Subcontract 78-
131-E and Contract DE-AC13-76 GO 1664.

(7) Anderson, Kenneth Clyde (1946), The occurrence and ori-
gin of pegmatites and miarolitic cavities in the Wich-
ita Mountain System, Oklahoma: University of Okla-
homa M.S. thesis, 66 p. (p. 35, malachite, azurite, cu-
prite, and native copperinsec.9, T.3N,,R. 15W,,
associated with Hale Copper Prospect; and p. 41,
Ison Prospects near Csec. 26, T.3N., R. 15W.)

(8) Argall, George O., Jr. (1975), Eagle-Picher strips 45 feet to
mine: World Mining, May 1975, p. 40—42. (Creta de-
posit, Jackson County, Oklahoma.)

(4)

(9) Bachman, G. O.; and O’Sullivan, R. B. (1954), Preliminary
report on uranium occurrences; Oklahoma, Cotton
County: U.S. Geological Survey, Preliminary Recon-
naissance Report F-1028, 1 p. (Cu in NEWANEY sec.
3,T.58.,R. 11 W,, 400 yds. west of section line, in
sandstone in bluffs along Red River; 0.3% Cu.)

(10) Bain, Harry Foster (1904a), Reported gold deposits of the
Wichita Mountains: U.S. Senate Document No. 149,
58th Congress, 2nd Session, Feb. 8, 1904, p. 1-10.
(Samples collected in October 1903.)

(11) (1904b), An appendix on reported ore deposits of
the Wichita Mountains: U.S. Geological Survey Pro-
fessional Paper 31, p. 82-97.

(12) (1904c), Reported gold deposits of the Wichita

Mountains: U.S. Geological Survey Bulletin 225, p.
120-122. (Hale Copper Mine, 0.35% Cu; Kiowa Cop-
per Co. Mine, 10.81% Cu.)

(13) Baker, Charles Laurence (1929), Depositional history of
the red beds and saline residues of the Texas Per-
mian: Texas Bureau of Economic Geology Bulletin
2901, p. 3-72.

(1934), Metallic and non-metallic minerals and
ores, in Sellards, E. H.; and Baker, C. L., The geology
of Texas, v. II, Structural and economic geology:
Texas Bureau of Economic Geology Bulletin 3401, p.
402-482. (Cu, p. 409-413.)

(15) Barker, Eugene C. {1925), Descriptions of Texas by
Stephen F. Austin, 1828: Southwestern Historical
Quarterly, v. 28, no. 2, October 1924, p. 98-121. (p.
99-100, Cu found in high regions of Colorado River,
but not mined.)

(14)

(16) Barnes, Virgil E.; and others (1967a), Geologic atlas of
Texas—Lubbock sheet: Texas Bureau of Economic
Geology, scale 1: 250,000.

(1967b), Geologic atlas of Texas—Sherman sheet:
Texas Bureau of Economic Geology, 8 p., scale
1:250,000.

(1972), Geologic atlas of Texas—Abilene sheet:
Texas Bureau of Economic Geology, 15 p., scale
1:250,000.

(19) ——— (1974a)}, Geologic atlas of Texas—Big Spring
sheet: Texas Bureau of Economic Geology, 6 p., scale
1:250,000.

(17)

(18)
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(20) ——— (1974b), Geologic atlas of Texas—San Angelo
sheet: Texas Bureau of Economic Geology, 5 p., scale
1:250,000.

2n (1987), Geologic atlas of Texas—Wichita Falls/

Lawton sheet: Texas Bureau of Economic Geology,
21 p., scale 1:250,000. (Many new names and revi-
sions introduced.)

(22) Bastin, Edson S. (1933), The chalcocite and native copper
types of ore deposits: Economic Geology, v. 28, no. 5,
p. 407-446. (p. 413, 419-421, 444, Oklahoma and
Texas.)

(23) Beede, J. W. (1918), Further notes on the structure near
Robert Lee, Coke County, Texas: Texas Bureau of
Economic Geology Bulletin 1847, 7 p.

(24) (1919), Notes on the structure and oil showings in
the red beds of Coke County, Texas: American Asso-
ciation of Petroleum Geologists Bulletin, v. 3, p. 117~

123.

(25) Beede, J. W.; and Bentley, W. P. (1918), The geology of
Coke County, Texas: Texas Bureau of Economic
Geology Bulletin 1850, 82 p.

(26) Beede, J. W.; and Christner, D. D. (1926a), The San
Angelo Formation: Texas Bureau of Economic Geol-
ogy Bulletin 2607, p. 1-17. (p. 11, Cu.)

(27) ——— (1926b), The geology of Foard County, Texas:
Texas Bureau of Economic Geology Bulletin 2607, p.
18-57. {p. 25, 38, map, Cu, McClellan Mine.)

(28) Beede, J. W.; and Waite, V. V. (1918), The geology of Run-
nels County, Texas: Texas Bureau of Economic Geol-
ogy Bulletin 1816, 64 p. (p. 59, Cu.)

(29) Berendsen, Pieter (1980), Permian red bed copper min-
eralization in south-central Kansas [abstract]: Kan-
sas Academy of Science, Transactions, v. 83, no. 3, p.
122.

(30) Berendsen, Pieter; and Lambert, Michael W. (1981), Cop-
per sulfides in the Lower Permian red beds of south-
central Kansas: stratigraphy and host-rock lithology:
Kansas Geological Survey Bulletin 223, part 1, 86 p.
(Milan Limestone and Runnymede Sandstone in
Sedgwick, Sumner, and Harper Counties.)

(31) Beroni, E. P. (1954a), Permian red bed deposits, south-
western Oklahoma, in Geologic investigations of
radioactive deposits; Semiannual Progress Report,
Dec. 1, 1953, to May 31, 1954: U.S. Geological Survey
and U.S. Atomic Energy Commission, Trace Ele-
ment Investigations Report 440 (TEI-440), p. 170-
171. (Cuin Lee Uto Prospect, Pawnee County, Okla-
homa.)

(32)

(1954b), Preliminary report on uranium occur-
rences; Oklahoma, Cotton County: U.S. Geological
Survey Preliminary Reconnaissance Report M-1591,
1 p. (Cuin Eastman Prospect, sec. 30, T.5S,, R. 12
W., 1 mi south of Clinton Byers house, on bank of
Red River, in Garber Sandstone, 600 ft lens, 25 ft
thick, 300 ft wide; bulldozed 150-ft trench; malachite,
azurite, chalcopyrite, torbernite, bayleyite, autunite,
carnotite, uranophane, uraninite, pyrite, galena, and
fossil wood, trending N. 20° E.).

(33)

(1954c¢), Preliminary report on uranium occur-
rences; Oklahoma, Tillman and Comanche Coun-
ties: U.S. Geological Survey Preliminary Reconnais-

sance Report M-1586, 1 p. (Mathis and Oberlander
pits 9.5 mi east of Manitou, in NEYasec. 1, T. 1S, R.
16 W. and SW¥ sec. 31, T. 1 S., R. 15 W,, in Garber
Sandstone.)

(34) (1954d), Geologic investigations of radioactive
deposits; Semiannual Progress Report, South Cen-
tral District: U.S. Geological Survey and U.S. Atomic
Energy Commission, Trace Element Investigations
Report 490 (TEI-490), p. 213-218. (Cuinsec. 30, T.5

S., R. 12 W,, Cotton County, Oklahoma.)

(35) Bibliographies of Texas to 1985. See Hill (1887); Simonds
(1900); Texas Bureau of Economic Geology Bulletins
3232 and 5910; Moore and Brown (1972); Moore
(1976); Masterson (1981); and Masterson and Die-
terich (1990).

(36) Billings, Roger Lewis (1956), Geology of eastern Noble
County, Oklahoma: University of Oklahoma M.S.
thesis, 56 p. (p. 9, Cu.)

(37) Bingham, Roy H.; and Bergman, DeRoy L. (1980), Recon-
naissance of the water resources of the Enid quad-
rangle, north-central Oklahoma: Oklahoma Geo-
logical Survey Hydrologic Atlas 7, scale 1:250,000.

(38) Bitner, Julia Grace (1931), History of Tom Green Co.,
Texas: University of Texas M.A. thesis, 133 p.

(39) Blair, Robert G.; Stehle, Frederick T.; and Levich, Robert
A. (1973), Report on airborne radioactivity surveys
and the uranium deposits in the Red River region of
Texas and Oklahoma: U.S. Atomic Energy Commis-
sion, Grand Junction, Colorado, Technical Memo-
randum 190 (TM-190), 16 p.

(40) Boll, Jacob (1880), Geological examinations in Texas:
American Naturalist, v. 14, p. 684-686. (Texas Cop-
per Mining and Manufacturing Co., and malachite
and azurite mentioned along Big and Little Wichita
Rivers.)

(41) Branson, Carl C.; Burwell, A. L.; and Chase, G. W. (1955),
Uranium in Oklahoma, 1955: Oklahoma Geological
Survey Mineral Report 27, 22 p. (Cu is associated
with many uranium areas.}

(42) Brown, A. C. (1981), The timing of mineralization in strati-
form copper deposits, in Wolf, K. H. (ed.), Handbook
of strata-bound and stratiform ore deposits: Elsevier
Publishing Co., Amsterdam, v. 9, p. 1-23.

(43) Brown, L. F., Jr. (1969), Geometry and distribution of flu-
vial and deltaic sandstones (Pennsylvanian and Per-
mian), north-central Texas: Texas Bureau of Eco-
nomic Geology Geological Circular 69-4, 15 p.

(44) Brown, L. F,, Jr.; and Goodson, J. L. (compilers) (1972), in
Barnes, V. E.; and others, Geologic atlas of Texas—
Abilene sheet: Texas Bureau of Economic Geology,
15 p., scale 1:250,000.

(45) Brown, L. F., Jr.; Solis-Iriarte, R. F.; and Johns, D. A.
{1990), Regional depositional systems tracts, paleo-
geography, and sequence stratigraphy, Upper Penn-
sylvanian and Lower Permian strata, north- and
west-central Texas: Texas Bureau of Economic Geol-
ogy Report of Investigations 197, 116 p.

(46) Brown, Thomas E. (1963), Index to areal geologic maps in
Texas, 1891-1961: Texas Bureau of Economic Geol-
ogy, Austin.
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(47) Buckley, S. B. (1866), A preliminary report of the geologi-
cal and agricultural survey of Texas: Texas Geologi-
cal Survey, Austin, 85 p.

(48) (1868), The mineral resources of Texas: Texas Al-
manac for 1868, p. 79-82. (Mentions Cu examined in
1861 in Archer, Clay, and Young Counties.)

(49) (1874), First annual report of the Geological and

Agricultural Survey of Texas: Houston, 142 p. (Cu, p.
5-6,39-44, 48, 77, 131, in Archer, Clay, Haskell,
Jones, Knox, Llano, Montague, Throckmorton,
Wichita, and Young Counties).

(50) Budnik, Roy T. (1989), Tectonic structures of the Palo
Duro basin, Texas Panhandle: Texas Bureau of Eco-
nomic Geology Report of Investigations 187, 43 p.

(51) Bullard, Fred M.; and Cuyler, Robert H. (1930), A prelimi-
nary report on the geology of Montague County,
Texas: Texas Bureau of Economic Geology Bulletin
3001, p. 57-76.

(1935), The Upper Pennsylvanian and Lower Per-
mian section of the Colorado River Valley, Texas:
Texas Bureau of Economic Geology Bulletin 3501, p.
191-258.

(53) Bunn, John R. (1930), Jefferson County, in Oil and gas in
Oklahoma, v. II: Oklahoma Geological Survey Bulle-
tin 40-PP, 45 p.

(54) Butler, B. S.; and Dunlop, J. P. (1916), Silver, copper, lead,
and zinc in the Central States: U.S. Geological Sur-
vey, Mineral Resources of the United States, 1914,
part I, Metals, p. 27-124. (p. 29, 31, 106, 114, Byars
deposit, McClain County, Oklahoma.)

(55) Carr, Jerry E.; and Bergman, DeRoy L. (1976), Reconnais-
sance of the water resources of the Clinton quad-
rangle, west-central Oklahoma: Oklahoma Geologi-
cal Survey Hydrologic Atlas 5, scale 1:250,000.

(56) Castaneda, Carlos E. (1925), Statistical report on Texas by
Juan N. Almonte, 1835, translated by C. E. Casta-
neda: Southwestern Historical Quarterly, v. 28, no. 3,
p. 177-222. (p. 183, copper mines known in Coman-
che Indian Country.)

(57) Chase, Gerald Warren (1950a), The igneous rocks of the
Roosevelt area, Oklahoma: University of Oklahoma
M.S. thesis, 108 p. (p. 44, 48-49, 71, 73-75, 87, mala-
chite, azurite, cuprite, and navite copper in trocto-
lite and olivine gabbro, cut magnetite dikes in sec. 7,
T.4 N, R. 16 W,; then later reworked in Permian
time.)

(52)

(58) (1950b), Geologic map of basic igneous rocks in
the Raggedy Mountains, Wichita Mountain System,
Oklahoma: Oklahoma Geological Survey Miscella-

neous Map A-1, scale 1:31,680.

{1951), Titaniferous magnetite in basic rocks of
the Wichita Mountains, Oklahoma: {Oklahoma Geo-
logical Survey] The Hopper, v. 11, no. 2, p. 11-20.
(Locates some prospect pits in detail.)

(59)

(60) (1954), Occurrence of radioactive material in
sandstone lenses of southwestern Oklahoma: Okla-
homa Geological Survey Mineral Report 26, 7 p. (Cu
on Byers farm, SW sec. 30, T. 5 S., R. 12 W.; and
Miller farm, SW¥% sec. 7, T. 5 S., R. 8 W,, Cotton and

Jefferson Counties.)

(61) Cheney, M. G. (1929), Stratigraphic and structural stud-
ies in north-central Texas: Texas Bureau of Eco-
nomic Geology Bulletin 2913, 28 p.

(62)

(1940), Geology of north-central Texas: American
Association of Petroleum Geologists Bulletin, v. 24,
no. 1, p. 65-118.

(63) Clifton, R. L. (1928), Harmon, Greer, Jackson, and Till-
man Counties, in Oil and gas in Oklahoma, v. III:
Oklahoma Geological Survey Bulletin 40-Y, 24 p.

(64) Cloud, W. F. (1930), Cotton County, ir Oil and gas in
Oklahoma, v. II: Oklahoma Geological Survey Bulle-
tin 40-MM, 21 p.

(65) Cockrell, Simon N. (1892), Deposition by Simon N.
Cockrell, in The United States vs. The State of Texas,
Austin. (Greer County and Texas-Indian Territory
boundary dispute. Mr. Cockrell was born in 1799
and was a resident of Archer County, Texas. He and
Holland Coffee and others established Coffee’s
Trading Post in May 1833, about 1.5 mi below con-
fluence of North Fork and Prairie Dog Town Fork, in
Tillman County, Oklahoma. In 1833, he visited the
Devils Canyon area of the Wichita Mountains, in
Kiowa County, Oklahoma, and saw Spanish miners
working in Devils Canyon. Their oblong houses were
northwest of the creek.)

(66) Comstock, Theodore B. (1890), A preliminary report on
the geology of the Central Mineral Region of Texas:
Texas Geological Survey, First Annual Report for
1889, p. 235-391. (p. 260, 334-339, Cu.)

(1891), Report on the geology and mineral re-
sources of the Central Mineral Region of Texas:
Texas Geological Survey, Second Annual Report, p.
553-664.

(68) Connor, Seymour V. (1954), West Texas County histories:
Archives Division, Texas State Library, Austin, 22 p.

(67)

(69) Cooper, Roger W. (1986), Platinum-group-element po-
tential of the Glen Mountains Layered Complex,
Oklahoma, irn Gilbert, M. C. (ed.), Petrology of the
Cambrian Wichita Mountains igneous suite: Okla-
homa Geological Survey Guidebook 23, p. 65-72. (p.
68, Chalcopyrite, pyrite, pyrrhotite, and pentlandite
are associated with platinum, gold, silver, and palla-
dium alloys, 2-10 microns in size. The sulfides may
be hydrothermal and magmatic. The sulfides in-
crease in hydrothermally altered areas adjacent to
the Cold Springs Breccia and granite intrusions.)

(70) Copley, AlbertJ. (1961), Areal geology of the Duke area,
Oklahoma: University of Oklahoma M.S. thesis, 100
p-(T.2-3N,,R.21-24 W)

{71) Cox, Roy Edwin (1978), Subsurface geochemical explora-
tion of stratabound copper in Lower Permian beds
in north-central Oklahoma: Oklahoma State Univer-
sity ML.S. thesis, 117 p.

(72) Cragin, F. W. (1896), The Permian System in Kansas:
Colorado College Studies, v. 6, 48 p. (p. 20, Cuin
Harper Sandstone at Caldwell and west of Harper,
Kansas.)

(73) Crouch, Carrie J. (1956), A history of Young County,
Texas: Texas State Historical Association, Austin, 326
p. (p. 10, Ft. Belknap history; p. 250-251, Maj. Robert
S. Neighbors history, 1815-1859.)
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(74) Cummins, W. F. (1890), The Permian of Texas and its
overlying beds: Texas Geological Survey, First An-
nual Report for 1889, Austin, p. 183-197. (Mentions
copper occurrences in many Texas counties, and
some early history of copper mining.)

(75} (1891), Report of the geology of northwestern
Texas: Texas Geological Survey, Second Annual Re-
port, p. 359-552. (Gives map of copper occurrences

and history of copper mining in several counties.)
(76)

(1892), Report on the geography, topography, and
geology of the Llano Estacado or staked plains:
Texas Geological Survey, Third Annual Report for
1891, p. 129-223.

(1893), Notes on the geology of northwest Texas:
Texas Geological Survey, Fourth Annual Report, No.
1, p. 177-238. (p. 232-238, discusses copper occur-
rences in 11 counties.)

(77

(78)

(1897), Texas Permian: Texas Academy of Sci-
ence, Transactions, v. 2, no. 1, p. 93-98.

(79)

(1908), The localities and horizons of Permian
vertebrate fossils in Texas: Journal of Geology, v. 16,
no. 8, p. 737-745. (p. 740, Cu in Archer County.)

(80) Cummins, W. F.; and Lerch, Otto (1890), A geological sur-
vey of the Concho Country, State of Texas: American
Geologist, v. 5, no. 6, p. 321-335.

(81) Curtis, Neville M. (1956), Some facts about Oklahoma
uranium: Oklahoma Geology Notes, v. 16, no. 10, p.
106-120.

(82) DeBarr, Edwin (1904), Report of mineral deposits in the
Wichita Mountains, in Woodruff, E. G., Present sta-
tus of the mining industry in the Wichita Mountains
of Oklahoma: Oklahoma Territory Department of
Geology and Natural History Survey, Third Biennial
Report, p. 34-36. (197 samples assayed.)

(83) DeCordova, Jacob (1858), Texas, her resources and her
public men. A companion for J. DeCordova’s new
and correct map of the State of Texas: J. B. Lippin-
cott and Co., Philadelphia, 375 p., plus 32 p. on Lec-
ture on Texas. Reprinted by the Texian Press, Waco,
Texas, 1969, with introduction by Dayton Kelley. (p.
99, 293; p. 21 in Lectures, mentions the copper on
Mabel Gilbert’s place in Wichita County on Red
River, in Young Land District.)

(84) Dent, Willard L. (1949), History of Stonewall County,
Texas: East Texas State Teachers College M.A. thesis,
129 p.

(85) DeRyee, William (1868), Report to Texas Copper Mining
and Manufacturing Company, on copper in Archer
County, Texas, ir Cummins, W. F. (1890, The Per-
mian of Texas and its overlying beds, p. 186): Texas
Geological Survey, First Annual Report for 1889,
Austin, p. 183-197.

(86) DeRyee, William; and Cummins, W. F. {1883), Charter
and by-laws of the Texas Copper Mining and Manu-
facturing Company. A history of the company. Letter
from the Department of the Interior, by Joseph S.
Wilson, Commissioner: Dallas, Texas, 11 p. Geologi-
cal reports of Prof. William DeRyee, Texas State
Chemist, and W. F. Cummins. (Listed by Hill, 1887,
p. 65-66.)

(87) Dingess, Paul R. (1976), Geology and mining operations
at the Creta copper deposit of Eagle-Picher Indus-
tries, Inc., inJohnson, K. S.; and Croy, R. L. (eds.),
Stratiform copper deposits of the Midcontinent re-
gion, a symposium: Oklahoma Geological Survey
Circular 77, p. 15-24.

(88) Dixon, George H. (1967), Northeastern New Mexico and
Texas-Oklahoma Panhandles, in McKee, Edwin;
and others, Paleotectonic investigations of the Per-
mian System in the United States: U.S. Geological
Survey Professional Paper 515-D, p. 61-80.

(89) Drake, Noah F. (1893), Report on the Colorado coal field
of Texas: Texas Geological Survey, Fourth Annual
Report, part 7, p. 354-446.

(90) Dumble, E. T. (1890), Report of the State geologist for
1889: Texas Geological Survey, First Annual Report,
p. xvii-bxxv, (p. Iviii-lix, Ixix, Ixx, copper.)

(91) ——— (1891), Report of the State geologist for 1890:
Texas Geological Survey, Second Annual Report, p.
i—cix, Index, p. 739-756.

(92) Dumble, E. T.; and Cummins, W. F. (1892), The Double
Mountain Section: American Geologist, v. 9, no. 6, p.
346-351. (Stonewall County, Texas.)

(93) Dunlop, J. P. (1916), Oklahoma, in Butler, B. S.; and
Dunlop, J. P., Silver, copper, lead, and zinc in the
Central States: U.S. Geological Survey, Mineral Re-
sources of the United States, 1914, part I, Metals, p.
104-114. (Byars deposit, McClain County, Okla-
homa.)

(94) Edward, David B. (1836), The history of Texas: J. A. James
and Co., Cincinnati, 336 p. (p. 44-45, map, copper
mine shown in north-central Texas.)

(95) Edwards, John D. (1958), Areal geology of the northwest
Mangum area: University of Oklahoma M.S. thesis,
96p.(T.5N,R.22-24 W, E¥2R.25W,;T.6 N, R. 25-
26 W. and part of R. 24, 27 W.)

(96) Eifler, Gus K., Jr. (compiler) (1974a), in Barnes, V.E.; and
others, Geologic atlas of Texas—Big Spring sheet:
Texas Bureau of Economic Geology, 6 p., scale
1:250,000.

(compiler) (1974b), in Barnes, V. E.; and others,
Geologic atlas of Texas—San Angelo sheet: Texas
Bureau of Economic Geology, 5 p., scale 1:250,000.

(97)

(98) Elrod, Dennis Dean (1980), A geochemical and petro-
graphic survey of the Wellington Formation, north-
central Oklahoma: Oklahoma State University M.S.
thesis, 100 p.

(99) Emmons, William Harvey (1917), The enrichment of ore
deposits: U.S. Geological Survey Bulletin 625, 530 p.
(p. 189, Cuinsec. 22, T. 20 N,, R. 3 E,, Burwell farm,
Payne County, Oklahoma.)

(100) Estes, Larry Douglas {1980), Geology of the Saddle
Mountain quadrangle and petrology of the Layered
Series, eastern Wichita Mountains, Oklahoma: Uni-
versity of Texas (Arlington) M.S. thesis, 172 p.

(101) Ewing, Floyd E., Jr. (1954), Copper mining in West
Texas; early interest and development: West Texas
Historical Association, Abilene, Yearbook, v. 30, p.
17-29. (The copper was known and worked by the
early Spanish.)
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(102) Fath, A. E. (1915), Copper deposits in the red beds of
southwestern Oklahoma: Economic Geology, v. 10,
no. 2, p. 140-150. (Fath collected the specimens in
1913 when he assisted Carroll Wegemann.)

(103) Fay, Robert O. (1962), Stratigraphy and general geology
of Blaine County, part I of Geology and mineral
resources of Blaine County, Oklahoma: Oklahoma
Geological Survey Bulletin 89, p. 12-99; 194-247. (p.
27, 34, 201, 205, 209, 214, Cu in Cedar Springs Dolo-
mite and upper 12 ft of Flowerpot Shale.)

(104) (1964), The Blaine and related formations of
northwestern Oklahoma and southern Kansas:
Oklahoma Geological Survey Bulletin 98, 238 p. (p.
32-33,95-96, 198, 203-204, 207, 214-215, Cu in Mag-
pie Dolomite, Cedar Springs Dolomite, and Flower-
pot Shale in Blaine County, Oklahoma.)

(105)

{1965}, Geology and minerai resources of Woods
County, Oklahoma: Oklahoma Geological Survey
Bulletin 106, 189 p. (Structure map, base White-
horse, northwestern Oklahoma and Texas Pan-
handle.)

(106) ———— (1975), A possible origin for copper in Okla-
homa: Oklahoma Geology Notes, v. 35, no. 4, p. 151-
153.

(107)

(1980), Geologic and historic notes on the La
Harpe expedition into Oklahoma in 1719: Oklahoma
Geology Notes, v. 40, no. 6, p. 254-261. (One of the
earliest mentions of copper in Oklahoma.)

(108) (1996), History and mapping of the Paden cop-
per prospect, Okfuskee County, Oklahoma: Okla-
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