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ABSTRACT

A reconnaissance of many of the copper deposits in the

Red Beds of New Mexico, Arizona, Oklahoma, and Texas that was
carried out in the summer of 1951 yielded chiefly negative

results from the standpoint of uranium production. With the

possible exception of the Grand View mine, which will require

further investigation, none of the deposits seen in this survey

gives promise of being of commercial interest for uranium at the

present time.
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RECONNAISSANCE OF SOME RED BED COPPER DEPOSITS

IN THE SOUTHWESTERN UNITED STATES

by

Russell Gibson

PURPOSE AND SCOPE OF THE REPORT

During the summer of 1951 a rapid geologic and radiometric

reconnaissance of many of the copper deposits in the Red Beds of

parts of New Mexico, Arizona, Oklahoma and Texas was carried out

for the U. S. Atomic Energy Commission to determine if any of

these deposits contain appreciable quantities of uranium. De-

posits in the northern part of New Mexico were excluded because

these were investigated by the U. S. Geological Survey. Most of

the rest of the copper deposits in the Red Beds in that state as

well as most of the deposits of this type in the other three

states were visited by the author. (See map, Plate 1)

A guide to the deposits to be investigated was furnished by

a paper from the files of the Technical Services Branch, Division

of Raw Materials entitled "Copper Deposits in the Red Beds in the

United States", by Helen V. Elias. Not all of the deposits listed

in this paper in the four states were investigated, however,

because, when it became evident in certain localities that the

deposits contain no radioactive material, not all of the deposits

in those localities were tested. A few deposits not listed in

the Elias paper were investigated. No geologic mapping was done

and no systematic sampling was attempted. Few samples for

chemical analysis were taken from deposits that showed two or three

high grade spots but seemingly no minable quantities of uranium-

bearing ore.
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A brief reconnaissance report was transmitted to the Denver

office of the Commission a few days after the examination of

each deposit.

Detailed descriptions of each of the mines and prospects

examined are on file at the offices of the Division of Raw

Materials, U. S. Atomic Energy Commission, New York, N. Y.
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ways. Without their friendly help many prospects, long abandoned,

could not have been found. T. C. Marvin assisted in the field
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GEOLOGY

Host Rocks of the Copper Deposits

The copper deposits in New Mexico, Arizona, Texas, and

Oklahoma that were examined in this reconnaissance occur for

the most part in Permian rocks.4/ The deposits at White Mesa,

Aiizona2/ however, are in the Navajo sandstone of the Jurassic (?);

Gonzalest prospect in the Chupadero district, New Mexico, is in

1/Fischer, R. P., Sedimentary deposits of copper, vanadium-

uranium, and silver in southwestern United States: Econ.
Geol., Vol. 32, p. 907 (map), 1937.

2/ Read, C. B. et al., Copper deposits of the White Mesa mining
district, Coconino County, Arizona: U. S. Geological Survey,
OP en file, 1 4.

2/Lasky, S. G., Ore deposits of Socorro County, New Mexico:

New Mexico State Bureau of Mines and Mineral Resources, Bull.
8, page 136, 1932.
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the Magdalena formation of the Pennsylvanian; and three other

prospects in New Mexico, at Mocking Bird Gap, Bitter Spring, and

Coyote Canyon, are in formations the age of which is not known to

the writer but is probably Permian. The most common cupriferous

rocks of the copper deposits are sandstone, arkose, or arkosic

sandstone that is some shade of red or brown; or gray shale, in

most places carbonaceous. Less common hosts are white or gray

sandstone and white or red shale. Limestone of various colors,

for the most part white or gray, is not so widespread in the

"Red Beds" as the clastic rocks, and, hence, not an important

host in most districts, but three of the half-dozen most exten-

sively developed deposits, namely, those at the Anita and Grand-

view mines and those in the Warm Springs district, all in Arizona,

are in limestone.

The sandstone and arkose are, in some places, crossbedded

and to a minor extent conglomeratic but nowhere coarsely so.

Some red sandstone is mottled and exhibits irregular white or

gray areas. Copper is present in both parts. In a few places

sandstone that is light colored on fresh fracture is reddish

or brown on weathered surface. To a minor extent the sandstone is

calcareous.

Carbonaceous matter is present in the rocks, chiefly in shales,

as partly coalified or charcoal-like matter; parts of plants in

which plant structure and shapes such as twigs are still recogniz-

able, though replaced almost completely by copper minerals; and

finely divided indeterminate black grains.

Mineralogy

The dominant copper mineral of these deposits is malachite.

Azurite is almost as widespread but in most deposits is insignifi-

cant in quantity. (See Table 1) - 7 -



Table 1

Distribution of minerals in prospects and mines

(The numbers refer to locations on the map, Plate 1)

Prospects and Mines

Name (brief)

Contreras
Uranium
Prospect near Mocking Bird
Abo
Gonzales
Prospect near McKinley ranch
Sanchez ranch
Treasure Island
Courtney
Prospect in Coyote Canyon
Estey District
Prospect near Bitter Spring
Warnock (Holmes)
Ady Cupb
Golden Eagle
Shuquist ranch
Ross ranch
Four Sixes ranch
McAuley ranch
Alexander ranch
Copper Mine ranch
Abercrombie ranch
Benson farm
Wiley ranch
Neal ranch
Smith farm
Schone farm
Bodenhamer farm
Little Eagle farm
French farm
Kerr farm
Murphy farm
Grand View
Anita
White Mesa
Warm Springs
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Chalcocite is present in less than half the deposits and

where present is erratic quantitatively. In a few, namely those

at Neal ranch, Kerr farm, and Copper Mine ranch chalcocite is the

dominant copper mineral but none of these in its present state of

development would be regarded as an important copper deposit.

Chalcocite is probably more widespread than is apparent, however,

because the microscope reveals that many nodules composed chiefly

of copper carbonates have small residual cores of chalcocite. A

little of what has been called chalcocite is somewhat blue and

may be digenite, but its identity was not definitely determined.

Cuprite, covellite, bornite, and chalcopyrite are present

in insignificant amounts. Covellite, invariably associated with

chalcocite, is the most widespread of the four.

Pyrite is about as widespread as covellite but in most de-

posits is present only in microscopic amounts.

Hematite, galena, and sphalerite in insignificant amounts

were seen only under the microscope.

A little limonite is associated with other supergene minerals

in a few deposits.

Barite is quantitatively an important gangue mineral at the

Virginia mine (Treasure Island claims) and is present in very

small amounts at the Grand View mine, at a prospect in the White

Mesa district, and at three other prospects. A little gypsum is

closely associated with the copper minerals in a few prospects

but in some of these localities it is much more widely distributed

than the copper.

Very small quantities of metatorbernite were found at the

Grand View mine and at White Mesa, both in Arizona.
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A microscopic examination was made of a few polished

sections of mineralized material from several deposits, the results

of which are summarized below. More details are given in the

description of each deposit. Notes about texture, grain size,

and sequence have been recorded for minerals, some of which are

not very abundant or not very widespread. This is true especially

of some of the sulphides. Even though most of the deposits

contain no uranium it seemed well to record these details because

of the information they yield that may have some bearing on

explanations for the genesis of the deposits.

Chalcocite, the most abundant sulphide, is typically the

core of many of the nodules or small aggregates of copper minerals.

Some of the irregular aggregates are chiefly quartz grains of

sandstone with a cement or matrix of chalcocite. To a slight

extent chalcocite veinlets cut the quartz. Some sections 2 cm.

in diameter are almost solid chalcocite, but it is seen in all

stages of replacement by other minerals, chiefly covellite,

malachite, and limonite, until finally grains 0.01 am or less in

diameter remain. Some of the nodules are clearly parts of former

plants, viz., a stem, and remnants of plant texture can be seen

in polished section. Where pyrite or chalcopyrite is in contact

with chalcocite in the sections chalcocite is invariably later

in sequence than either.

Covellite is almost invariably present in polished sections

that contain chalcocite but is commonly not nearly so abundant.

In many sections only a few tiny grains were identified. Cov-

ellite accompanies chalcocite as the matrix for sand grains, forms

veinlets in coaly matter, replaces plant material and preserves

the texture, and replaces most of the other sulphides. In some

- 10 -



places covellite forms rims around chalcocite grains just as

chalcocite deposits as rims around chalcopyrite and pyrite.

Chalcopyrite in small grains, commonly not greater than

0.20 mm in diameter, was seen in polished sections from four

properties. Nowhere is it present in significant amounts. It

occurs as residual grains in chalcocite, in veins associated

with bornite, and as a replacement of bornite. In one section

from the Ady Cupb chalcopyrite is associated with a little

sphalerite.

A few grains of bornite, a small fraction of a millimeter

in greatest dimension, were identified in a few sections closely

associated with chalcopyrite or serving as a host for veinlets

of chalcocite And covellite.

Pyrite is more widespread than either chalcopyrite or

bornite but is commonly seen only in small amounts. It is

characteristically present in very small residual grains most

commonly in chalcocite but also in limonite. In places a

hundred residual grains of pyrite can be counted under the

microscope in a field 1.25 mm in diameter. Pyrite is veined

by chalcocite, covellite, and copper carbonate.

Malachite is one of the last minerals to be deposited and

replaces most of the sulphides. It forms a coating on many of

the nodules and is the matrix for sand grains, coats the grains,

and penetrates them. Malachite seemingly replaces fossil wood

and preserves the plant structure though, in places, the plant

material was first replaced by sulphides and these in turn by

carbonate. Azurite is commonly present only in insignificant

amounts but is rather widespread in its occurrence. (The distri-

bution of the minerals in the prospects and mines is shown in

Table 1.)
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Mode of Occurrence and Form of the Deposits

The copper minerals occur in several different though closely

related types of deposits as follows: (1) As bodies of irregu-

lar size and shape in favorable beds not detectably related to

any structural features. The ore minerals are disseminated in

small grains or in small nodules of various shapes commonly less

than an inch in greatest dimension; fill pore spaces in the

rocks; coat sand grains; and selectively replace parts of some

rocks. (2) As tabular bodies of disseminated grains and nodules

related to bedding planes. (3) As small veins in joints, frac-

tures, and faults, and as concentrations in the wall rock near

these structures. (4) As replacement of fossil wood, plant re-

mains and partly coalified material embedded in sandstone or

shale. Some of these constitute small nodules, but for the most

part, are of very irregular shapes. The only minable ore in some

deposits is that part of the bed which contains an abundance of

this replaced vegetal matter, the distribution of which is exceed-

ingly erratic.

Nearly every deposit shows more than one mode of occurrence

of the copper minerals and most deposits several. Carbonized

plant material replaced by copper minerals is present in half

the deposits, and nodules composed chiefly of copper carbonates

and sulphides in about two-thirds

Half the deposits show control by such structural features

as joints, fissures and faults, and, to a less extent by bedding

planes. (See Table 2.)

RADIOACTIVITY

Thirteen deposits, about a third of the total number visited,
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Table 2

Structures that, to a greater or lesser extent, controlled copper
mineralization

Report
Number

1

2

3

4

5

6

7

8

9

11

14

15

33

34

35

36

Type of StructureLocality
(brief
title)

Contreras

Uranium

Prospect
near
Mocking
Bird

Abo

Gonzales

Prospect
near
McKinley
ranch

Sanchez

Virginia
(Treasure
Island)

Courtney

Estey
district

Ady Cupb

Golden
Eagle

Grand View

Anita

White Mesa

Warm Springs

faults;

joints;

joints;

joints

joints; minor fractures

fractures

bedding planes

fracture zone; fissures

fault zones; fissures

faults; fractures; joints; bedding planes

fracture zones; faults; bedding planes

- 13 -
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fault

bedding planes

joints

joints
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gave some indication of radioactivity but most of them very

little, namely two to four times background. In a few of these

thirteen there were small areas of rock, commonly not more than a

few square feet in size, that showed about six to twelve times

background; but ordinarily a few pounds and, exceptionally, a few

hundred pounds would include all the radioactive material of this

grade. Uranium minerals were seen only in two districts, at the

Grand View mine and in the White Mesa district, both in Arizona.

Assay results received on nineteen samples from six mines

and prospects ranged from .002% to .107% (only one was above

.062%) and gave an average of .025% U30 according to chemical

assay. (See Table 3.) The highest-grade sample in this group,

.107% U308 , was a chip sample from an area of seven and one-half

square feet of sandstone exceedingly poor in copper in a small

pit at the Uranium prospect. Two channel samples taken in this

pit, one 37 inches and the other 60 inches long, yielded upon

assay respectively .018% and .034% U308. Away from these places

the radioactivity of the rocks falls off rapidly to practically

nothing.

A grab sample from one of the dumps of the Grand View mine

(not included in the nineteen samples mentioned above) yielded

upon chemical assay .189% U308 ; but channel samples from this

mine, one across a vein and one across a mineralized zone,

yielded respectively .015% and .057% U308. It is highly doubtful

that much material of the same grade as the grab sample from the

dump is available.

No good correlation was found between radioactivity and kind

of wall rock, extent or kind of copper mineralization, presence

of carbonaceous matter, or any other feature of these deposits.

This may be because of the reconnaissance nature of the survey

- 14 -



Table .
Results of Sampling

Locality
Report Type Chemical
Number of Equivalent Assay

Sample U308 per cent U3 0g per cent

Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
near Mocking

Bird
Contreras
Contreras
Courtney
Courtney
Courtney
Grand View
Grand View
Grand View
Anita
Anita
Anita

Sample
Number

F6300
F6301
F6305
F6306
F6307
F6308
F6313
F6314
F6302

F6303
F6304
F6309
F6310
F6311
F6315
F6316
F6317
F6318
F6319
F6320

2
2
2
2
2
2
2
2
3

1
1
9
9
9

33
33
33
34
34
34

Grab
Grab
Chip
Grab
Grab
Chip
Channel
Channel
Grab

Chip
Chip
Channel
Channel
Channel
Channel
Grab
Channel
Channel
Channel
Grab

.014

.035

.008

.040

.020
.063
.033
.046
.051

.011

.008

.005

.005

.005

.020
.165
.051
.002
.004
.00

.020

.018
*014
.062
.034
.107
.018
.034
.054

.009

.013

.002

.002
*004
.015
.189
.057
.002
.004
.004
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or because not enough deposits with significant amounts of radio-

active material were found. Most of the radioactive deposits are

in clastic rocks; but the Grand View mine, which showed the

highest and most widespread radioactivity and yielded the best

assay (.189% U308), is chiefly in limestone. The Anita deposits,

however, also are in limestone and the highest assay from these

was only .004% U308 . Exceptional radioactivity is exhibited by

deposits or parts of deposits that are lean in copper and those

that are relatively rich in copper. Almost every radioactive

deposit contains carbonaceous matter in some form, but so do most

of the deposits; and two or three deposits that show exceptional

radioactivity appear to contain no carbonaceous matter.

CONCLUSIONS

Excepting possibly the Grand View mine, which is discussed

below, none of the copper deposits examined in this survey that

exhibited radioactivity is of commercial interest at the present

time. Samples from a few other places yielded upon assay as

much as .06% U308 , and one sample from the Uranium/ prospect,

.107% U308; but at none of these deposits was there evidence of

appreciable tonnage of uranium-bearing material of these grades.

Three samples of radioactive material from the Grand View

copper mine gave inconclusive information for judging this prop-

erty as a possible uranium producer. The veins here are chiefly

copper carbonates and limonite and range from four to eight

inches in thickness. An assay of a channel sample across one of

these veins yielded .015% U308. A channel sample from a similarly

mineralized zone of fractured limestone and shale yielded

E. C. Anderson of the New Mexico State Bureau of Mines and
Mineral Resources informed the writer that his experience was
somewhat similar with samples of ore from this prospect.
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.057% U308 , and a grab sample from one of the dumps, .189%U3 08

No prediction concerning the Grand View deposit can be drawn from

these assays. It will be necessary to sample systematically the

veins and the mineralized fracture zone, and, if results are

promising, possibly explore beyond the oxidized zone of the de-

posits. Everhart{/ has pointed out that the oxidized rim out-

crops of copper-uranium deposits in conglomerate, sandstone, and

shale may contain lower grade ore than the unoxidized parts of

such deposits. Possibly this rule may apply to the deposits at

Grand View mine even though the wall rock is limestone. It

should be pointed out, however, that the mine is rather inaccess-

ible and mining costs will be high. The property is four and

one-half miles by trail northeast of Grand View, a point on the

rim of the Grand Canyon and 2460 feet lower than the rim. The

mine has long been abandoned, the trail has not been properly

maintained, and water supply is inadequate. Moreover, the mine

was purchased from its former owners and is now part of the

Grand Canyon National Park. ( 1

5/ Everhart, Donald L., Geology of uranium deposits -- a con-
densed version: U. S. Atomic Energy Commission, Division of
Raw Materials, Exploration Branch, May 1951, p. 16.
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APPENDIX

Report No. 1

Locality No. 17 11

Date of examination June 30 and July 3, 1951

Name of property Contreras Mining Company

State New Mexico

County Socorro

District Scholle

Location Section 5, T. 2 N, R. 5 E. One mile west of Scholle.

Geologic environment Abo or Aqua Torres formation (Permian).

Relatively horizontal, thick-bedded, somewhat crossbedded,

red arkose underlain by red sandstone and shale, and bleached

shale. The bleached shale is somewhat gypsiferous and oon-

tains finely divided carbonaceous matter.

Type of deposit Malachite and azurite are disseminated in

all the rocks and concentrated in very small nodules in the

light-colored shale and concentrated along joints in the red

arkose.

Development The property has been developed by shallow

open cuts that were much slumped at the time of examination.

About six feet is the present maximum depth of the deepest.

The property has been inactive for some time.

Radioactivity Most faces of mineralized material in

arkose, sandstone and shale are negative. Radioactivity up

to three times background was exhibited by part of a light

grey shale 32 inches in thickness of limited extent that con-

tains small grains of malachite and azurite. A thickness of

eight inches, only, was radioactive. Results of sampling ae

as follows:
. "Locality No." refers to localities in paper entitled

"Copper Deposits in the Red Beds in the United States" by
Helen V. Elias.

- 20 -



Report No. 1, Page 2

Number Type of Sample

F6303 Chip

F6304 Chip

Equivalent
U3 O8g#

.011

.008

Chemical Assay
U30g%

.009

.013

References S. G. Lasky and T. P. Wooton, Metal

resources of New Mexico and their economic features: New

Mexico State Bureau of Mines and Mineral Resources, Bull. 7,

1933.

J. T. Stark and E. C. Dapples, Geology

of Los Pinos Mountains: Geol. Soc. Am. Vol. 57, pp. 1121-

1172, 1946.
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Report No. 2

Locality No. 17

Date of examination June 30 and July 4, 1951

Name of property Uranium prospect

state New Mexico

County Torrance

District Scholle (formerly Carocito district)

Location section 3, T. 2 N, R. 5 E. 800 feet southeast of Belen

branch of A. T. and b. F. R.R. and about one mile southeast

of cholle.

Geologic environment Abo or Aqua Torres formatin (Permian).

Crossbeddec. red arkose and sandstone; gray sandy shale and

sandstone, in part carbonaceous. Beds are relatively horizon-

tal. An ill-defined fault zone that cuts the radioactive

beds trends N. 450 W. and dips 500 SW.

Type of deposit Malachite, azurite, and an unknown ura-

nium mineral are disseminated in carbonaceous shale; and con-

centrated along joints and sheared places in red arkose. In

places these minerals have replaced wood.

Development The prospect has been developed, presum-

ably for copper, by two shallow shafts, an incline 40 feet

long with no stopes, and a few shallow pits. The incline

connects with one of the shafts. The operation was not a

very large one and the prospect was not active at the time

of examination.

Radioactivity Copper mineralization in the incline

is weak and radioactivity is negative. In the open pits red

sandstone and arkose containing little copper, and some car-

bonaceous shale seeming devoid of copper exhibit radioactivity
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about three times background. Small piles of highly selected

copper carbonate show about three times background but individ-

ual pieces less. A few very small areas a few feet square

show a maximum of 13 times background.

Sample _ite

equivalent Chemical assay
Number Type of sample U308% u301%

F6300 Highly selected copper .014 .02
carbonate ore

F6301 Highly selected radio- .035 .018
active arkose

F6305 Chip sample from carbon- .008. .014
aceous streak in arkose
up to 3 ft. thick and
8 ft. wide

F6306 Grab sample from an .040 .062
area of a square foot
of radioactive shale
and arkose or sandstone

F6307 Highly selected sample of .020 .034
gray and brown carbon-
aceous sandstone and
shale

F6308 Chip sample in small pit .063 .107
where, only for a dis-
tance of 3 ft. across
face and for 2* ft. verti-
cally, grey to brown
sandstone shows radioacti-
vity about 13 times back-
ground. Exceedingly lean
in copper

F6313 Channel sample in very .033 .018
small pit in cupriferous
red arkose where radioac-
tfive part is quite limited
but shows radioactivity
about 7 times background

F6314 Channel sample in same pit .046 .034
and about 7 ft. east of
F6313
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(Note. F6313 assayed 0.25% Cu and F6314 0.42% Cu. Each
has a trace of silver)

References S. G. Lasky and T. P. Wooton, Metal

resources of New Mexico: New Mexico State Bureau of Mines

and Mineral Resources, Bull. 7, 1933.

J. T. Stark and E. C. Dapples, Geology

of Los Pinos Mts: Geol. Soc. Am. Bull. Vol. 57, pp. 1121-

1172, 1946.
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Locality No. None

Date of examination July 1, 1951

Name of property A prospect near the Mocking Bird claims

State New Mexico

County Socorro

District Mocking Bird Gap

Location Probably T. 10 S, R. 4 or 5 E. In Mocking Bird Gap,

approximately 33 miles south of Bingham.

Geologic environment Red, even grained, shaly sandstone above

a relatively flat granite contact. A very narrow vein that

strikes northerly and dips 750 westerly cuts both rocks. An

inconspicuous fault 5 feet east of the vein strikes nearly

north and dips steeply to the east.

Tye of deposit Copper carbonate is disseminated sparingly

through a thickness of one to two feet of shaly red sandstone

six feet above the granite contact. The vein likewise is lean

in copper.

Development One very small open cut. The property

was inactive in 1951.

Radioactivity Both vein and cupriferous sandstone are

radioactively nearly negative. Places on the dump show ra-

dioactivity about twice the background. A selected grab

sample (F6302) from dump and vein containing copper carbonate,

iron oxide and traces of fluorite showed .051% U3 o8 equiva-

lent and .054% UsO8 according to chemical assay.

References Samuel G. Lasky, Ore deposits of Socorro

County, N. M.: New Mexico State Bureau of Mines and Mineral

Resources, Bull. 8, 1932.
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Locality No. 17

Date of examination June 30 and July 3, 1951

Name of property Abo Milling and Manufacturing Company

Address: c/o Mrs. George W. Prichard
Box 204, Santa Fe, New Mexico

State New Mexico

County Valencia

District Scholle (Formerly Carocito district)

Location Probably Section 33, T. 3 N, R. 5 E. One and one-quarter

miles northwest of Scholle.

Geologic environment Abo or Aqua Torres formation (Permian).

Dark red arkose. Pink, bleached micaceous sandstone, some-

what arkosic.

T pe of deposit Copper carbonate is disseminated in

grains and small nodules in sandstone, and concentrated along

bedding planes.

Development Numerous small shallow open pits. The

property has been idle since the early twenties. Some ore

is reported to have contained 6% copper.

Radioactivity Old dumps and faces of mineralized

rock were negative.

References S. G. Lasky and T. P. Wooton, Metal re-

sources of New Mexico: New Mexico State Bureau of Mines

and Mineral Resources, Bull. 7, 1933.

T. J. Stark and E. C. Dapples, Geology

of Los Pinos Mts.: Geol. Soc. Am. Bull. Vol. 57, pp. 1121-

1172, 1946.
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Locality No. None

Date of examination July 11, 1951

Name of property Fabian Gozales prospect. Fabian Gonzales,
Socorro, New Mexico.

State New Mexico

County Socorro

District Chupadero

Location Section 26, T. 2 S., R. I E.

Geologic environment Probably Magdalena group (Pennsylvanian).

Gray and reddish sandstone containing a small amount of

finely divided carbonaceous matter. Minor lenses of gray

shale. The beds dip gently (up to 80) to the northwest.

jps eof deposit Malachite and azurite are present in

small nodules and disseminated in grains and concentrated

along joints in sandstone and shale. The shale is seemingly

a little more favorable host than the sandstone, but copper

mineralization is weak in both rocks.

Development One small shallow open cut; an adit 40

feet long. The property was idle at the time of examination.

Radioactivity Negative.

References S. G. Lasky, Ore deposits of Socorro

County, New Mexico: New Mexico State Bureau of Mines and

Mineral Resources, Bull. 8, 1932.

- 27 -



Report No. 6

Locality No. 17

Date of examination July 10, 1951

Name of property Not known

State New Mexico

County Torrance

District Scholle

Location Section 10 (probably) T. 3.N., R. 5 E. Near McKinley

ranch approximately six miles north of Scholle.

Geologic environment Abo formation (Permian). Gray and red-

dish shale; red arkose, somewhat conglomeratic with pebbles

up to one inch across. The beds dip 160 southeasterly.

Type of deposit Malachite is disseminated in arkose and

concentrated along joints of arkose and in small nodules in

shale. Copper mineralization in the shale is weak.

Development A prospect adit 70 feet long. Seemingly

no production has come from this prospect and it has been

inactive for many years.

Radioactivity Negative

References S. G. Lasky and T. P. Wooton, Metal

resources of New Mexico: New Mexico State Bureau of Mines

and Mineral Resources, Bull. 7, 1933.

S. G. Lasky, Ore deposits of Socorro

County, New Mexico: New Mexico State Bureau of Mines and

Mineral Resources, Bull. 8, 1932.
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Locality No. 17

Date of examination July 10, 1951

Name of property Antonio Sanchez ranch. Antonio Sanchez,
Scholle, New Mexico

State New Mexico

County Socorro

District Scholle and Rayo

Location Sections 4 and 9, T. 1 N., R. 4 E.

Geologic environment Abo or Aqua Torres formation (Permian).

Red and brown sandstone and arkose, subordinate gray shale,

and, at the base, white to gray limestone, in places silici-

fied.

Type of deposit Copper carbonate is disseminated in the

above mentioned rocks and concentrated along joints and bed-

ding planes. Everywhere in the exposures seen the beds were

lean in copper.

Development A few scattered shallow open cuts none

over five feet deep. No work has been done in any of these

pits for many years.

Radioactivity All faces of mineralized rock and dumps

were negative.

References S. G. Lasky, Ore deposits of Socorro

County, New Mexico: New Mexico State Bureau of Mines and

Mineral Resources, Bull. 8, 1932.
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Locality No. 13

Date of examination July 13, 1951

Name of property Formerly Virginia mine. Relocated as

Treasure Island claims 1, 2, 3, 4, and 5 by G. P. Keesee

of Bent, New Mexico, and Lester L. Smith, Alamogordo, New

Mexico.

State New Mexico

CountY Otero

District Tularoso (Bent)

Location Section 26, T. 13 S., R. 10 E. Near Bent.

Geologic environment Chupadera formation (Permian). Gray,

brown and reddish arkosic, crossbedded sandstone; thin beds

of light colored shale; thin beds of dark crystalline lime-

stone; diorite porphyry.

Tye of deposit Disseminated copper carbonate and chal-

cocite commonly in shale and sandstone; copper carbonate

and abundant chalcocite, barite and quartz in weak fissure

veins that cut the diorite porphyry and the sedimentary

rocks. Pyrite and chalcopyrite have been reported from the

disseminated deposits and the veins. Disseminated material

in the sediments is especially strong near the fissure veins.

Development The property has been developed by under-

ground workings, now inaccessible, and by numerous open pits.

Operations in the district are reported to have ceased in 1917.

Radioactivity Veins, disseminated deposits, and miner-

alized material on dumps were all negative.

References W. Lindgren, L. C. Graton, and C. H.

Gordon, Ore deposits of New Mexico: U.S.G.S. Prof. Paper

68, 1910.
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S. G. Lasky and T. P. Wooton, Metal

resources of New Mexico and their economic features: New

Mexico State Bureau of Mines and Mineral Resources, Bull.

7, 1933.
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Locality No. None

Date of examination July 14 and July 19, 1951

Name of property Courtney and Grandview claims owned by

Francis E. Calkins of High Rolls, New Mexico

State New Mexico

County Otero

District High Rolls

Location SE t and NE * Section 17 T. 16 S., R. 11 E. Two and

one-half miles south of High Rolls

Geologic environment Abo formation (Permian). Red and buff

arkose, somewhat carbonaceous, leached in places; short lenses

of red, gray, and white carbonaceous shale; minor thin lime-

stone. Plant remains are conspicuous in a few places. An

ill-defined fault that cuts the beds strikes N45 0W. and dips

25-35 NE. The beds are gently folded. They dip northeasterly

or southeasterly 7-170b

age of deposit Copper carbonates and chalcocite dis-

seminated in arkose and shale and concentrated along the

fault and in joints and minor fractures of the sediments.

Copper minerals replace plant remains to a minor extent.

Development The property has been idle for some time.

Development includes two inaccessible shafts, three adits

respectively 15, 60, and 75 feet long, and two pits, one

shallow and the other about 15 feet deep but irregular in

size.

Radioactivity In the 15-foot adit faces of very lean

cupriferous shale and arkose show a radioactivity about twice
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background; in the 75-foot adit, two to three times back-

ground; in the 60-foot adit, none. In the large pit, copper-

bearing, carbonaceous, shaly layers and arkose exhibit spotty

radioactivity from 3 to 6 times background. Results of

channel samples across the most favorable places are as

follows:

Number

F6309

F6310

F6311

References

Length

9 inches

38 inches

64 inches

Equivalent

.005

.005

.005

Chemical assay
Uag%

.002

.002

.004

None
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Locality No. None

Date of examination July 16, 1951

Name of property Not known

State New Mexico

County Otero

District Tularosa

Location Section 35 (probably), T. 13 S., R. 10 E. In Coyote

Canyon in the foot hills of the Sacramento Mountains.

Geologic environment Dominantly red arkosic sandstone, in

part conglomeratic and cross bedded, and red shale. The sand-

stone is, in places, irregularly bleached to gray or white.

The section includes a minor gray shale and a few thin beds

of limestone. The beds are folded and dip from 100 north-

easterly to 500 northwesterly. A few very narrow altered

mafic dikes are present in the neighborhood but none shows

copper mineralization.

Tyke of deposit Malachite, azurite, chalcocite, and in-

significant amounts of pyrite, bornite, chalcopyrite and

covellite disseminated in gray shale and red arkosic sandstone.

The copper minerals also have replaced plant material and

charcoal-like carbonaceous matter in shale, yielding nugget-

like forms.

Microscopy A polished section of a fragment of

former plant material, in part somewhat coalified, shows

about 15 per cent sulphides in a matrix of carbonate.

Plant structure is preserved by bornite and chalcocite

with a little pyrite, chalcopyrite, and covellite. Pyrite,

an early mineral, is present in residual grains about

0.10 mm. or less in diameter surrounded by bornite and
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chalcocite. Bornite is rimmed by chalcopyrite and

veined by chalcocite and covellite. Chalcocite, in

turn is veined by covellite. Malachite, the latest

mineral, occurs in elongate masses parallel with the

sulphides whose shapes reflect the plant texture, and

as veinlets that cut across all the minerals.

Development Development includes a small open cut,

a caved adit, probably 30 feet long, and an inaccessible

shaft about 15 feet deep. The prospect is inactive.

Radioactivity None of the dumps or faces of cupri-

ferous rock showed any radioactivity.

References None
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Locality No. 14

Date of examination July 17, 1951

Name of property Not known. There has been no activity

in the area for many years.

State New Mexico

County Lincoln

District Estey

Location About 13 miles northwest of Oscuro. NE Section 12

and probably section 1, T. 9 S., R. 6 E.

Geologic environment Abo formation (Permian). Brown and gray

limestone, red crossbedded arkose, and gray sandstone. The

sandstones contain more or less carbonaceous matter, some of

which is in fragments several inches long. At the adit where

the beds are well exposed they strike N.450W. and dip 200

northeast.

Type of deposit Copper minerals are disseminated in the

rocks and concentrated along joints and fractures, and in

nodules that are formed by replacement of large fragments of

carbonaceous matter showing woody texture. The dominant

minerals are malachite and chalcocite, though chalcopyrite

and hematite make up a considerable part of some of the

nodules coated with malachite. A little azurite and limonite

are present.

Microscopy A polished section of a nodule rich in

copper minerals contains about 40 per cent chalcopyrite,

chalcocite, and covellite and abundant malachite and

limonite. Chalcopyrite, an early mineral, was formerly

more abundant but now is largely replaced by chalcocite
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and limonite. Islands of chalcopyrite, rimmed by

chalcocite and a little covellite, are present in a

sea of limonite. Limonite and malachite veinlets

penetrate the chalcopyrite.

Another nodule, a portion of pseudomorph after a

plant stem, is largely hematite and malachite. The

plant structure is shown by rows of hematite grains up

to 0.1 or 0.2 mm. long in a carbonate matrix.

Development An inaccessible shaft and incline and a

short adit about 20 feet long. At the site of a former mill,

only the foundation and part of the walls are left standing.

About 40 tons of ore and if tons of tailings in two piles

testify to the last operation. Lasky and Wooton wrote in

1933 that the district had been idle for 20 years or more.

Radioactivity Ore piles, tailings, and faces of

mineralized rock were all negative.

References W. Lindgren, L. C. Graton, and C. H.

Gordon, Ore deposits of New Mexico: U.S.G.S. Prof. Paper

68, 1910.

S. G. Lasky and T. P. Wooton, Metal

resources of New Mexico and their economic features: New

Mexico State Bureau of Mines and Mineral Resources, Bull.

7, 1933.
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Locality No. None

Date of examination July 16, 1951

Name of property Not known

State New Mexico

County Otero

District Tularosa

Location Probably Section 33, T. 14 S., R. 11 E. One and one-

half miles east of Bitter Spring and about nine miles east

of Tularosa.

Geologic environment Red arkose, in part conglomeratic, that

is bleached in a somewhat irregular way to buff or pink

color. Some of leached areas are lenticular in shape,

roughly parallel with the bedding.

Type of deposit Copper carbonate disseminated through

arkose, notably at the borders of the pebbles in the more

conglomeratic portions. The bleached parts seem to be

richer in copper than the deep red arkose.

Development One very small open cut. The prospect is

inactive.

Radioactivity Faces of cupriferous arkose and dump

were negative.

References None
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Locality No. None

Date of examination July 19, 1951

Name of property Warnock Mine (Known also as the Holmes

Mine.)

State New Mexico

County Otero

District High Rolls (Sacramento Mountains)

Location SW a Section 30, T. 16 S., R. 11 E. Five miles south

of High Rolls.

Geologic environment Abo formation (Permian). Pink, red, and

buff arkose and sandstone; and a minor amount of shale. The

beds are carbonaceous and, in places, coal-like fragments are

conspicuous. The beds are gently folded and dip prevailingly

northeast about 100.

Type of deposit Copper carbonate thinly disseminated in

arkose, sandstone, and shale.

Development An adit that has been driven northeaster-

ly for approximately 250 feet has several stopes 10 to 15

feet high from which a few hundred tons of material have

been removed, but remnants of ore seen are lean in copper.

The mine was inactive in 1951.

Radioactivity Ore faces and ore on the dump were nega-

tive.

References S. G. Lasky and T. P. Wooton, Metal

resources of New Mexico and their economic features: New

Mexico State Bureau of Mines and Mineral Resources, Bull. 7,

1933.
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Locality No. None

Date of examination July 19, 1951

Name of property Ady Cupb Mine

State New Mexico

County Otero

District High Rolls (Sacramento Mountains)

Location SE 4 Section 32, T. 16 S., R. 11 E. Six miles south of

High Rolls.

Geologic environment Abo formation (Permian). Red, buff, and

gray arkose; dense, hard, light colored sandstone; minor

amounts of gray and white shale. The beds are carbonaceous

and, in places, fragments of coal are conspicuous. The pre-

vailing strike is northwesterly and the dip 200 to 450

northeasterly.

Typeo f deposit Near the cropping copper carbonate occurs

in arkose (1) disseminated in random fashion, (2) concen-

trated in streaks parallel with the bedding, and (3) concen-

trated in thin seams along joints. A minor amount of copper

carbonate is disseminated in a light colored medium-grained

sandstone. Coal or coal-like material and silicified plant

remains are sparingly present in arkose, sandstone and shale.

In places copper carbonate replaces and is present along small

cracks in such carbonaceous material.

In a crosscut to the southeast off the

longest adit and about 1200 feet from the portal the dominant

ore minerals are sulphides but, nevertheless, are not abundant.

The most abundant minerals, chalcocite and pyrite with much

less sphalerite and insignificant bornite, chalcopyrite and

galena are disseminated in, and concentrated along small cracks
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in arkose; and present as nodules formed by replacement of

woody material and coal. The sulphides are partly altered to

copper carbonates. Most of the metalliferous minerals seen are

concentrated in one log or lens of coaly material about five

and one-half feet long with a maximum thickness of one and two

thirds feet. It is reported that when the property was in oper-

ation all or most of the minable ore came from such lenses.

Development The mine is developed by a long inclined

adit driven northeasterly that is caved about 1240 feet from

the portal. At 1200 feet is a crosscut to the southeast 40

feet long. Near the incline are several short adits and open

cuts that may be part of the Ady Cupb property. Copper miner-

alization in these is lean. The mine was inactive in 1951.

Radioactivity and sample data Radioactivity in the long adit is

rather consistently two to three times background and the

walls are the same, but grab samples from the walls when tested

in the office were negative. In the forty-foot crosscut men-

tioned above, radioactivity in places was six times background

and an impure coal lens five and one-half feet by twenty inches

in the wall showed ten times background, but a sample from this

lens when tested in the office indicated only three times

background.

The short adits and open cuts are

virtually negative. In a few places the count is about twice

background.

References R. P. Fisher, Sedimentary deposits

of copper, vanadium-uranium, and silver in southwestern United

States: Econ. Geol., Vol. 32, pp. 906-951, 1937.
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Locality No. None

Date of examination July 21, 1951

Name of property Golden Eagle prospect

State New Mexico

County Eddy

District Carlsbad

Location SW 4 Section 14, T. 21 S., R. 25 E. About 10 miles

northwest of Carlsbad.

Geologic environment Lower Yates formation (Permian). Gray

and white sandstone and limestone dipping 200 NE.

Type of deposit Copper carbonate chiefly malachite is

disseminated in sandstone and limestone and concentrated along

joints of these rocks. Mineralization is not strong but is

pervasive probably owing to the conspicuous jointing of the

rocks.

Development Development includes a shallow open cut

and an inclined adit about 25 feet long. Very little copper

has been produced and the prospect was idle at the time of

examination.

Radioactivity All faces of mineralized rock and piles

of concentrates on the dump were negative.

References None
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Locality No. 23

Date of examination July 24, 1951

Name of property Eben Shuquist ranch. Eben Shuquist,

Avoca, Texas.

State Texas

County Jones

District Avoca

Location Southeast corner of Eben Shuquistts ranch, 3 miles east

of Avoca.

Geologic environment Permian. Thin bedded, fine-grained red

sandstone and sandy shale at the base of which is a thin bed

of white sandstone. This is underlain by white and red

mottled limestone, in part conglomeratic.

Type of deposit Replacement of plant remains in sandstone

and shale by malachite, azurite and limonite yielding small

nodules. Copper carbonate is also disseminated in limestone.

A few nodules of very impure coal have weathered out of the

sediments and are mixed with the fragments of copper carbonate

in small accumulations of mineralized material.

Microscopy A polished section of a nodule shows

typical fossilized wood texture preserved by limonite and

malachite. Hundreds of tiny residual grains of pyrite

approximately 0.01 - 0.02 mm. in diameter are present.

Irregular veinlets of copper carbonates cut across the

limonite.

Development A small amount of cupriferous material

has been mined from a shallow open cut with a maximum depth

of seven feet that has been converted into a "tank". The
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prospect has not been worked for many years.

Radioactivity Faces of mineralized rock and small

accumulations of nodules or nuggets of copper carbonate

were negative.

References R. P. Fischer, Sedimentary deposits of

copper, vanadium-uranium, and silver in southwestern United

States: Econ. Geol., Vol., 32, pp. 906-951, 1937.
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Locality No. 24

Date of examination July 25, 1951

Name of property Very small prospect on W. P. Ross ranch.

State Texas

County King

District Knox City

Location Block 13 or F, Eustis No. 1 survey. Thirteen miles

northwest of Knox City.

Geologic environment Permian. White and gray calcareous

somewhat gypsiferous shale containing abundant carbonaceous

matter in charcoal-like fragments, overlain by four or five

feet of red shale, above which are thin gypsiferous beds, all

relatively horizontal.

Xpe of deposit Malachite and azurite disseminated in

grains and concentrated in irregular nodules most of which

are replacements of plant remains. Insignificant amounts of

chalcocite, covellite and pyrite, also, are present. The

host rock is gypsiferous shale about 12 feet thick, and some

plant fragments are partly replaced by gypsum.

Microscopy A nodule composed partly of coaly matter

shows, under the microscope, about 60 per cent covellite

10 per cent malachite and a few tiny grains of pyrite

and chalcocite. The copper minerals occur in veins in

the coaly matter and replace it. Irregular veins of

malachite cut the covellite.

Development A few small shallow open cuts. The pros-

pect has not been worked for many years and probably yielded

no ore.
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Radioactivity Walls of the pits were badly slumped and

could not be adequately tested. All dumps containing any

copper minerals were negative.

References R. P. Fischer, Sedimentary deposits of

copper, vanadium-uranium, and silver in southwestern United

States: Econ. Geol., Vol. 32, pp. 906-951, 1937.
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Locality No. 24

Date of examination July 26, 1951

Name of property Prospect on Four Sixes ranch. George

Humphreys, general manager, Guthrie, Texas

State Texas

County King

District Knox City

Location Sections 260 and 262 of Block F, southeast of Guthrie.

Geologic environment Permian. White to gray, carbonaceous,

somewhat calcareous and gypsiferous shale above which are

red shale and fine-grained sandstone some of which is highly

gypsiferous. Most of the copper is in white or gray shale.

The beds are relatively horizontal.

Type of deposit Chalcocite, malachite, azurite, a little

covellite and limonite are disseminated in light-colored shale

and concentrated in nodules that are commonly formed by re-

placement of fragments of fossilized wood. To a minor extent

copper minerals are present in thin seams. Malachite is the

dominant mineral.

Microscopy A polished section of a nodule, formerly

probably a plant stem, shows it now wholly converted to

copper minerals and pyrite. About 60 per cent of the

section is covellite, 35 per cent malachite, and 5 per

cent chalcocite and pyrite. Plant texture is shown to a

small extent by parallel rows of small ovate and round

grains of chalcocite partly converted to covellite.

Ragged grains of pyrite are present almost wholly re-

placed by copper minerals. Malachite veinlets cut all t1e

other minerals.
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Development A few shallow open cuts, now slumped,

in the low bluffs along Eagle Creek. The prospect has been

idle for many years.

Radioactivity Faces of mineralized material and small

accumulations on old dumps were negative.

References R. P. Fischer, Sedimentary deposits of

copper, vanadium-uranium, and silver in southwestern United

States: Econ. Geol., Vol. 32, pp. 906-951, 1937.

- 48 -



Report No. 19

Locality No. 24

Date of examination July 28, 1951

Name of property Prospect on Frank McAuley ranch. Frank

McAuley, Knox City, Texas.

State Texas

County On King County-Knox County line.

District Knox City

Location Section 99, 13 miles northwest of Knox City.

Geologic environment Permian. Gray to white, friable, thin-

bedded gypsiferous shale, overlain by alternating red and

white shale. Beds dip 50-100 NW.

Type of deposit Dominantly malachite with lesser amounts

of azurite, limonite, and chalcocite disseminated in small

particles and concentrated in nodules that are scattered

through friable thin-bedded shale. For the most part the

nodules are replacements of parts of plants.

Development Small shallow open cuts. The deposit

is said to have been worked for copper in 1941.

Radioactivity Faces of cupriferous material and accumu-

lations on small dumps were negative.

References E. J. Schmitz, Copper ores in the Permian

of Texas: Trans. A.I.M.E. Vol. 26, pp. 97-108, 1896.

R. P. Fischer, Sedimentary deposits of

copper, vanadium-uranium, and silver in southwestern United

States: Econ. Geol., Vol. 32, pp. 906-951, 1937.
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Locality No. 25

Date of examination July 28, 1951

Name of property Prospects on J. M. Alexander ranch, address

care Frank Davidson, Truscott, Texas.

State Texas

County Knox

District Truscott

Location Eight miles west of Truscott, Texas.

Geologic environment Permian. White to gray, pulverulent,

carbonaceous, somewhat gypsiferous shale overlain by pale

red gypsiferous shale. Most of the copper is in a three-foot

bed of the light-colored shale. The beds are relatively

horizontal.

Type of deposit Chiefly malachite with less azurite and

chalcocite disseminated and, to some extent, concentrated in

small nodules in light-colored shale. The nodules are, in

part, replacements of plant remains.

Development The prospect is said to have been worked

for copper to some extent in 1941 or 1942. It is developed

by three short adits, respectively, about 10, 15, and 60 feet

long that have no stopes.

Radioactivity All ore faces and material on dumps were

negative.

References E. J. Schmitz, Copper ores in the Permian

of Texas: Trans. A.I.M.E. Vol. 26, pp. 97-108, 1896.

R. P. Fischer, Sedimentary deposits of

copper, vanadium-uranium, and silver in southwestern United

States: Econ. Geol., Vol. 32, pp. 906-951, 1937.
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Locality No. 22

Date of examination August 2, 1951

Name of property Prospect on "Copper Mine Ranch" of J. H.

Turbeville estate. C/O B. P. Berry, Archer City, Texas.

State Texas

County Archer

District Archer City

Location Section 139 of Carson Survey, 8 miles northwest of

Archer City.

Geologic environment Permian. Brown calcareous sandstone

containing a little detrital magnetite, overlain by gray sandy

shale. The beds dip gently to the southwest.

Type of deposit Malachite, azurite, chalcocite, and to

a less extent, covellite and, pyrite disseminated in brown

sandstone and concentrated in small nodules. The nodules

are chiefly chalcocite.

Microscope Polished sections of nodules coated with

malachite and a little azurite show an interior composed

of 35-95 per cent chalcocite along with limonite, a little

covellite, and more or less copper carbonate. A minor

number of residual grains of pyrite are present almost

completely replaced by the copper sulphides and later

malachite. A few scattered quartz grains of the sandstone

are present in a matrix of chalcocite or malachite. In

places chalcocite is replaced by malachite along many

closely-spaced parallel planes that may represent twinning

or indistinct cleavage.

Development A few very small open cuts. It is re-

ported that the prospect was worked for copper unsuccessfully
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in 1927.

Radioactivity Small scattered dumps and all faces of

cuts were negative.

References E. J. Schmitz, Copper Ores in the Permian

of Texas: Trans. A.I.M.E., Vol. 26, pp. 97-108, 1896.

R. P. Fischer, Sedimentary deposits of

copper, vanadium-uranium, and silver in southwestern United

States: Econ. Geol., Vol. 32, pp. 906-951, 1937.
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Locality No. 22

Date of examination August 2, 1951

Name of property Prospect on C. L. Abercrombie ranch.

C. L. Abercrombie, Archer City, Texas.

State Texas

County Archer

District Archer City

Location A small hill called Spring mountain in block 152, one

and one-half miles southwest of Archer City.

Geologic environment Permian. Reddish brown sandstone and

conglomerate containing a small amount of carbonaceous matter,

and minor interbedded gray sandy shale. The beds are

relatively horizontal.

Type of deposit Malachite and a little azurite dissemi-

nated in reddish brown sandstone, and to an insignificant

extent concentrated in nodules that are replacement of plant

remains.

Development A small shallow open cut of no signifi-

cance.

Radioactivity Two places that showed replacement of

wood by malachite, each only a few square inches in area (one

measured 2 inches by 8 inches) exhibit radioactivity from two

to six times background. All other faces of mineralized

sandstone and conglomerate were negative.

References E. J. Schmitz, Copper ores in the Permian

of Texas: Trans. A.I.M.E. Vol. 26, pp. 97-108, 1896.

R. P. Fischer, Sedimentary deposits of

copper, vanadium-uranium, and silver in southwestern United

States: Econ. Geol., vol. 32, pp. 906-951, 1937.

- 53 -



Report No. 23

Locality No. None

Date of examination August 3, 1951

Name of property Prospect on the Grady Benson farm.

Grady Benson, Randlett, Oklahoma

State Oklahoma

County Cotton

District Randlett

Location Section 34, T. 4 S., R. 11 W. One mile south of

Taylor, Oklahoma

Geologic environment Permian. Reddish brown sandstone and

shale.

Type of deposit Malachite in very small amount dissemi-

nated in sandstone and shale.

Development A small shaft 12 feet deep at the bottom

of which is a drift caved to the back. The prospect was

inactive in 1951.

Radioactivity Faint showing of copper carbonate and

walls of shaft were negative.

References A. E. Fath, Copper in the Red Beds of

southwestern Oklahoma: Econ. Geol., Vol. 10, pp. 140-150,

1915.

R. P. Fischer, Sedimentary deposits of

copper, vanadium-uranium, and silver in southwestern United

States: Econ. Geol., Vol. 32, pp. 906-951, 1937.
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Locality No. None

Date of examination July 31, 1951

Name of property Prospect on C. D. Wiley ranch, C. D.

Wiley, Big Spring, Texas.

State Texas

County Stonewall

District Aspermont

Location Section 2, block C, of Frank Davidson survey. Northeast

of Aspermont, Texas.

Geologic environment Permian. Gray, fine-grained poorly cemented

crossbedded, carbonaceous sandstone overlain by pale red

shale and white limestone that contain no copper.

Type of deposit Malachite and less azurite thickly dis-

seminated in light-colored sandstone. Some copper carbonate

replaces small fragments of charcoal-like carbonaceous mater-

ial. Seams of gypsum up to one inch in thickness cut the

beds at various angles.

Development The deposit is developed by an adit

about 60 feet long with no stopes. No work has been done on

the prospect for many years.

Radioactivity Walls of the adit, all faces, and mater-

ial on dumps were negative.

References E. J. Schmitz, Copper ores in the Per-

mian of Texas: Trans. A.I.M.E., Vol. 26, pp. 97-108, 1896.

R. P. Fischer, Sedimentary deposits of

copper, vanadium-uranium, and silver in southwestern United

States, Econ. Geol., Vol. 32, pp. 906-951, 1937.
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Locality No. None

Date of examination August 6, 1951

Name of property Prospect on Overton Neal ranch. Overton

Neal, Quanah, Texas.

State Texas

County Hardeman

District Medecine Mound

Location Section 85 or 86 (probably on the line between them) of

Block H. Three and one-half miles west of Medecine Mound,

Texas.

Geologic environment Permian. The copper-bearing formation

is a lenticular white, thin-bedded, somewhat shaly sandstone

that ranges from three to eleven feet in thickness. It con-

tains fragments of carbonaceous matter some of which is coaly

material. It is overlain and underlain by red gypsiferous

sandstone and shale.

Type of deposit Copper carbonates (chiefly malachite)

with less chalcocite and covellite and a little pyrite and

gypsum disseminated in white sandstone and concentrated in

small, irregular, scattered nodules that are formed in part.

by replacement of wood or coaly material. Some nodules are

chiefly limonite.

Microscope Some nodules, formerly fossil wood are

about 90-95 per cent chalcocite, covellite, and pyrite,

coated and replaced by malachite and azurite. Plant

texture is preserved by pyrite and chalcocite or covellite.

In places, early pyrite is replaced by chalcocite and it,

in turn, along small cracks by covellite. Copper carbon-

ate is present in the cleavage cracks of covellite.
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Development A few shallow open cuts and a small shaft

filled to a point within seven feet of the collar. There has

been no work done on the prospect for many years.

Radioactivity All faces of mineralized rock and material

on the dumps were negative.

References E. J. Schmitz, Copper ores in the Permian

of Texas: Trans. A.I.M.E. Vol. 26, pp. 97-108, 1896.

R. P. Fischer, Sedimentary deposits of

copper, vanadium-uranium, and silver in southwestern United

States: Econ. Geol., Vol. 32, pp. 906-951, 1937.
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Locality No. 21

Date of examination August 9, 1951

Name of property Prospect on C. Ray Smith farm. C. Ray

Smith, Stillwater, Oklahoma

State Oklahoma

County Payne

District Stillwater

Location E. , SE , Section 22, T. 20 N., R. 3 E. Ten miles

northeast of Stillwater.

Geologic environment Permian. Dark red and brownish sandstone,

and white to gray, somewhat calcareous sandstone containing

abundant finely-divided carbonaceous matter. Both the light

and dark-colored sandstones are weakly mineralized with

copper. The beds are relatively horizontal.

Type of deposit Malachite and a little chalcocite,

covellite, and pyrite disseminated in sandstone and, to a

minor extent, concentrated in nodules. Some nodules are

fragments of plant remains replaced by copper minerals,

chiefly chalcocite.

Microscopy A polished section of one nodule contain-

ing a very little carbonaceous material is composed

chiefly of massive covellite, chalcocite, and pyrite

with a little malachite, and about five per cent

rounded quartz grains with an average diameter of about

0.10 mm. The quartz is embedded in a matrix of copper

sulphides. Malachite in veinlets about 0.25 mm. wide

cuts the sulphides and coats the nodule. Pyrite, now

in residual grains, was clearly an early mineral.
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Development The deposit was developed by an adit

now completely caved. It is reported to have been worked

about 45 years ago.

Radioactivity The dumps and all exposures of mineral-

ized sandstone were negative.

References W. A. Tarr, Copper in the Red Beds of

Oklahoma: Econ. Geol., Vol. 5, pp. 221-226, 1910.
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Locality No. None

Date of examination August 11, 1951

Name of roperty Prospect on W. H. Schone farm, W. H.

Schone, Route 2, Pawnee, Oklahoma.

State Oklahoma

County Pawnee

District Pawnee

Location SE 4 Section

of Lela, Oklahoma.

Geologic environment

red sandstone.

Tye of deposit

chite disseminated

18, T. 22 N., R. 4 E. Four miles northeast

Permian. Relatively horizontal, dark

An exceedingly small amount of mala-

in red sandstone.

Development Two or three shallow pits none over

three feet deep.

Radioactivity Negative.

References R. P. Fischer, Sedimentary deposits of

copper, vanadium-uranium, and silver in southwestern United

States: Econ. Geol., Vol. 32, pp. 906-951, 1937.
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Locality No. None

Date of examination August 11, 1951

Name of property Mine on farm owned by H. E. Bodenhamer,

Fred de Weber Estate, and heirs of Nettie Whitewater. Mineral

rights leased to Charles M. Weston, 3304 Forest Street, Kansas

City, Missouri.

State Oklahoma

County Pawnee

District Pawnee

Location NW 4 Section 24, T. 22 N., R. 3 E. Four miles northwest

of Lela, Oklahoma.

Geologic environment Permian. White to pink, in part cal-

careous, thin bedded sandstone with streaks of carbonaceous

matter. The sandstone is relatively horizontal but to a

minor extent is crossbedded and shows small rolls where the

dip may be 100.

Tyne of deposit Malachite and azurite, and minor amounts

of chalcocite, covellite and pyrite disseminated in sand-

stone and present as small nodules, some of which are formed

by the replacement of fragments of carbonaceous matter. An

insignificant amount of barite is present.

Microscopy A polished section of a small specimen

of sandstone impregnated with copper minerals showed,

under the microscope, about 15 per cent malachite, 5 per

cent chalcocite, a little covellite and an insignificant

amount of pyrite. Malachite coats and forms a matrix

for quartz grains of the sandstone. Scattered through
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this matrix are very small residual grains of chalcocite

and covellite.

Development An open cut exposes a face about 80 feet

long with an average height of three feet that shows copper

mineralization. Equipment includes a compressor, ball mill

and leaching tanks. The property was not in operation at

the time of the examination.

Radioactivity Except for one charcoal-like log 26

inches long and 3 inches wide that, in two places, showed

radioactivity, respectively 2 and 3 times background all

faces in the cut were negative.

References R. P. Fischer, Sedimentary deposits of

copper, vanadium-uranium, and silver in southwestern United

States: Econ. Geol., Vol. 32, pp. 906-951, 1937.
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Locality No. None

e of examination August 11, 1951

Name of property Prospect on Mattie Little Eagle farm.

Address: Pawnee, Oklahoma, Route 2

State Oklahoma

County Pawnee

District Pawnee

Location NW Section 19, T. 22 N., R. 4 E. Four miles northwest

of Lela, Oklahoma.

Geojogic. environment Permian. Thick bedded, brownish. sand-

stone underlain by alternating thin beds of red to purplish

and white sandstones, all of which show copper mineralization.

The beds are relatively flat but roll in places and show a

maximum dip of 100.

Tpe of deposit Malachite and azurite, and, to a less

extent, -chalcocite and a little pyrite and covellite dis-

seminated in sandstone and concentrated in nodules, some of

which are pseudomorphs after wood.

Microscopy Some nodules are composed of fossilized

plant material replaced chiefly by sulphides with less

copper carbonates, whereas others are converted almost

entirely to malachite and azurite. Pyrite, the earliest

mineral, occurs in exploding bomb texture and as tiny

residual grains but is not so abundant as chalcocite and

covellite that replace it. Zoning in pyrite grains is

revealed by selective replacement of some zones by chal-

cocite. Very small covellite grains, 0.01 - 0.40 mm.

across, replace chalcocite along fractures. In places
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abundant chalcocite is the matrix for quartz grains of

the sandstone. Where oxidation has been thorough, how-

ever, this chalcocite is completely replaced by mala-

chite and a little azurite. Malachite preserves es-

pecially well the plant texture.

Development A few faces of mineralized rock have

been prospected to a small extent along the sides of a narrow

rock-floored valley with a maximum depth of about seven feet.

Two small open pits are, respectively, about three and eight

feet deep. The prospect was idle in 1951.

Radioactivity All the faces were negative, but small

piles of selected high grade cupriferous material showed a

radioactivity of two or three times background.

References R. P. Fischer, Sedimentary deposits of

copper, vanadium-uranium, and silver in southwestern United

States: Econ. Geol., Vol. 32, pp. 906-951, 1937.
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Locality No. None

Date of examination August 11, 1951

Name of property Prospect on R. B. French farm. R. B.

French, Glencoe, Oklahoma.

State Oklahoma

County Payne

District

Location SW 4 Section 23, T. 20 N., R. 3 E. Three miles south-

west of Glencoe, Oklahoma.

Geologic environment Permian. Brown, buff and, in places,

white sandstone that contains scattered small grains of

carbonaceous matter. In a few places are short lenses (up

to 36 inches long) that are conspicuous because of high

concentration of charcoal-like carbonaceous matter. These

resemble former small logs. The sandstone weathers reddish.

Copper carbonate is present in and near these lenses.

Type of deposit Malachite disseminated in sandstone

near and in the midst of carbonaceous lenses.

Development An adit at least 35 feet long partly

caved with one crosscut 10 feet in length. The prospect is

said to have been worked for copper 35 years ago.

Radioactivity One lens showed doubtful radioactivity

two or three times background. All other faces and the

dump were negative.

References R. P. Fischer, Sedimentary deposits of

copper, vanadium-uranium, and silver in southwestern United

States: Econ. Geol., Vol. 32, pp. 906-951, 1937.
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Locality No. None

Date of examination August 13, 1951

Name of property Occurrence on Kerr farm. M. C. Kerr,

Glencoe, Oklahoma.

State. Oklahoma

County Payne

District --

Location N b NW 4 Section 7, T. 20 N., R. 3 E. Five and one-half

miles west of Glencoe.

Geologic environment Permian. Brown relatively flat-lying,

somewhat carbonaceous sandstone. The occurrence is in the

bottom of a small valley, and shale, said to underlie the

sandstone, but covered with water at the time of the examina-

tion, is reported t9 have yielded most of the copper from

mineralized "logs".

Type of deposit Chalcocite, malachite, azurite, and a

little covellite and pyrite concentrated as pseudomorphs

after wood and partly coalified woody material; and to a

minor extent disseminated in sandstone. Most of the cupri-

ferous material seen was a hoard of a few hundred pounds in

two barrels, that according to Mr. Kerr, had been collected

over a period of perhaps 30 years.

Microscopy Copper minerals and pyrite replace

fossilized wood and coalified material. Pyrite, an

early mineral, is not so abundant as the copper sulphides.

Texture of fossilized plant material is faithfully pre-

served by rows of pyrite grains approximately 0.10 mm.

in diameter in all stages of replacement by chalcocite.
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Numerous residual grains of pyrite are scattered all

through the polished sections. Coaly material is em-

bayed and replaced by chalcocite and covellite. Chal-

cocite, accompanied by more or less covellite, is inter-

stitial to quartz grains in the sandstone and replaces

individual grains. Malachite, also, appears as a

matrix to quartz grains and seems to replace quartz

but probably has replaced some sulphide that invaded

the quartz, for all the sulphides are seen elsewhere

in the sections to be replaced by copper carbonate.

Development A shallow shaft a few feet deep was

nearly filled with debris.

Radioactivity Kerr's collection of selected pieces

of copper ore exhibited radioactivity from S to 16 yimes

background but individual specimens, chiefly chalcocite, only

3 to 5 times background.

References R. P. Fischer, Sedimentary deposits of

copper, vanadium-uranium, and silver in southwestern United

States: Econ. Geol., Vol. 32, pp. 906-951, 1937.
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Locality No. None

Date of examination August 13, 1951

me of property Prospect on R. L. Murphy farm. R. L.

Murphy, Pawnee, Oklahoma.

State Oklahoma

County Payne

District --

Location NE 4 Section 4, T. 20 N., R. 4 E. Seven miles south-

east of Pawnee, Oklahoma.

Geologic environment Permian. Brown thick-bedded sandstone

underlain by white thin-bedded sandstone. The beds dip

gently westward.

Tye of deposit A little malachite and an insignificant

amount of barite disseminated in brown sandstone. To some

extent copper carbonate is concentrated in nodules that are

formed in part-by replacement of wood.

Development A small, shallow open pit about two

feet deep.

Radioactivity Negative.

References R. P. Fischer, Sedimentary deposits of

copper, vanadium-uranium, and silver in southwestern United

States: Econ. Geol., Vol. 32, pp. 906-951, 19374
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Locality No. 5

Date of examination August 21 and 22, 1951

Name of property Grand View Mine. Owner is National Park

Service. (The mine is in Grand Canyon National Park)

State Arizona

County Coconino

District Grand Canyon

Location Sections 4 and 5, T. 30 N., R. 4 E. One and one-half

miles northeast of Grandview (four and one-half miles by

trail) and 2460 feet lower. In 1951 the trail was in such

bad shape that it could not be travelled by mules.

Geologic environment Red Wall (Mississippean). The ore-

bearing rocks are red to gray, coarsely crystalline lime-

stone, that, near the veins, is bleached and silicified;

white, friable limestone; and red shale, in part silicified

and bleached. The beds dip 100 - 150 northeasterly.

Type of deposit The deposits include two general types:

narrow veins in limestone ranging from 4 to 8 inches in

width that strike N. 25 -030 W. and dip 750 easterly to

vertical; and a mineralized zone of shale and fractured

limestone 5 to 15 feet wide trending in a general northwester-

ly direction in which the ore is disseminated and present also

in small irregular veins. The dominant minerals in both

types of deposits are limonite, malachite and azurite; a little

chrysocolla is present and insignificant amounts of covellite,

chalcocite, chalcopyrite and metatorbernite.

Microscope A polished section of limonitic material
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higher in copper minerals than most of the ore, contains

about 25 per cent malachite and azurite, and two per cent

chalcocite, chalcopyrite, and covellite. Chalcocite

grains 0.01 - 0.10 mm. across contain small ragged resid-

ual grains of chalcopyrite almost completely replaced

by chalcocite. A little covellite is intergrown with

some of the chalcocite. Irregular grains of malachite

are intergrown with limonite, and malachite-azurite

veins up to 0.30 mm. wide cut across the limonite.

Under the binocular microscope a little metator-

vernite was identified associated with very small amounts

of barite in crevices of clayey, limonitic ore.

Development Development includes two caved shafts,

several prospect pits, and two adits. A lower adit driven

in a southwesterly direction has about 800 feet of workings

comprising a drift and three crosscuts. An upper adit, 200

feet higher, has more extensive workings.

Radioactivity and sample data In the lower (crosscut) adit

radioactivity ranges from 30 times background near the portal

to 60 or 65 near the southwest end, and radioactivity seems

to be as high in the crosscut as it is in the drifts on the

narrow veins. Nowhere does the ore or wall rock give figures

higher than these. A channel sample (F6315) six inches long

cut across one of the veins where it is six to eight inches

wide and where radioactivity was 65 times background yielded,

upon assay, 0.015% U308 .

In the upper adit radioactivity ranges commonly from 2

to 5 times background, and exceptionally 12 times or more.
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At a very few places the radioactivity of the mineralized

wall rock showing spotty limonite and copper carbonates was

300 times background but 20 to 40 cubic inches would include

all the radioactive material of this grade.

Outcrop showing copper mineralization over a length of

70 feet and dumps exhibit radioactivity of two to five times

background, and exceptionally 10 times.

Sample data

Number Tipe of sample Equivalent Chemical assay

U308  U308

F6315 Channel sample .020 .015
across vein 6 to
8 inches wide.

F6316 Dump sample (grab) .165 .189
combined from 5
pits

F6317 Channel sample .051 .057
across outcrop of
mineralized zone.
Length 14 feet.

References S. F. Emmons, Copper in the Red Beds

of the Colorado Plateau: U.S.G.S. Bull. 260, pp. 221-232,

1905.

H. H. Waesche, The Grand View copper

prospect: Grand Canyon Nature Notes, Vol. 8, No. 12, pp.

250-258, 1934.

A report in the files of the U. S.

Geological Survey. The Geological Survey examined the mine

(as a copper producer) at the request of the National Park

Service.
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Locality No. None

Date of examination August 25, 1951

Name of property Anita Mine

State Arizona

County Coconino

District Grand Canyon

Location Near Anita, Arizona, on the Grand Canyon branch of

A.T. and S.F. Railway., T. 29 N., R. ISN-

Geologic environment Kaibab limestone (Permian). Chiefly

gray, white, and buff limestone, somewhat sandy in places,

and, in part fractured; underlain by brown sandstone in

part conglomeratic that grades laterally into thin-bedded

light-colored shale. The beds are relatively flat but roll

to some extent.

'pe of deposit Copper carbonates and limonite dissemi-

nated in limestone and sandstone and concentrated along

cracks and fissures. Some of the limonite is pseudomorphous

after pyrite. An ill-defined, nearly vertical fault zone

about nine inches wide that trends northwest exhibits similar

mineralization.

Development The property is unsystematically developed

by open cuts, shallow shafts, short drifts and a few flat

stopes. The underground workings are close to the surface,

the deepest being not over 25 feet. The property had been

idle for some years in 1951.

Radioactivity Walls of drifts and other openings show-

ing copper mineralization exhibited radioactivity about two

to four times background and a very few small areas (not streaks
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or zones) as much as six or eight times background. Poorly

mineralized or even seemingly barren rock in drifts and

stopes exhibits as much as four or five times background,

however.

Sample data

Typeof sample

Channel sample 70
inches long

Channel sample 39
inches long

Grab sample from
pile of high grade
copper ore

Equivalent
U308%

.002

0004

.006

Chemical assay
u3O8 %

.002

.004

,004

References H. H. Waesche, The Anita copper mine:

Grand Canyon Nature Notes, Vol., 7, No. 11, pp. 108-112, 1933.
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Locality No. 7

Date of examination August 27 and 31 and September 5, 1951

Name of property (1) Shattuck Denn Mining Corporation,

Bisbee, Arizona; (2) Claims held by C. F. Thompson, E. G.

Archer, and K. E. Anderson. Address: Cameron, Arizona. The

two groups of claims are mingled and will be discussed

together.

State Arizona

County Coconino

District White Mesa

Location At and near Copper Mine Trading Post which is 112 miles

northwest of Flagstaff, Arizona. Mines and Claims are in

T. 37 N., R. 9 and 10 E.

Geologic environment Navajo sandstone (Jurassic?). Approxi-

mately flat-lying, white to gray, crossbedded sandstone.

Read, Sample and. Sullwold, who examined the district thoroughly

for the Geological Survey record the following concerning the

structure, "Fault fissures trend north-northwest and east-

southeast in the western part of the district. Most of these

show a slip down to the west or northwest. Sheeted zones

traversed by parallel to subparallel faults and joints are

marginal to the major fissures. A set of master joints,

trending northeast, intersects these fractures, forming a

complex system. In the central and eastern portion of the

district northeast-trending master joints constitute the

dominant fissures."1

Type of deposit The dominant copper minerals are mala-

J Read, C. B. et al, Copper deposits of the White Mesa district,Coconino County, Arizona: U. S. Geological Survey unpublished
report in open file, 1943.
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chite and chrysocolla; insignificant quantities of chalcocite,

covellite and cuprite are present, and Readl/ reports bornite,

also. Small amounts of metatorbernite and barite are present

in a few places. The strongest copper mineralization is

along or near faults, persistent fractures, and joints, and,

also, adjacent to some bedding planes. The copper minerals

are disseminated in the sandstone and concentrated in pods

or larger tabular bodies.

Microscope A polished section of a specimen of

sandstone markedly rich in sulphides shows, under the

microscope, about 30 per cent chalcocite as a matrix

for rounded quartz grains. An insignificant amount of

covellite is present and about two per cent malachite and

chrysocolla as a coating for quartz grains or replacing

chalcocite of the matrix.

Another section cut from a cuprite-rich specimen

of sandstone shows a similar texture with cuprite as

the matrix for quartz grains.

An exceedingly small amount of metatorbernite in

small flakes associated with a little barite was seen

in crevices of a few selected pieces of sandstone

strongly mineralized with malachite and chrysocolla.

Development Prospecting and mining for copper have

been carried on in the district at various times since the

latter part of the past century. It is reported that 17,000

feet of test holes were drilled in 1943?J. There are numerous

open pits and a few short adits on the various claims. No

operations were being carried on in the summer of 1951.

/ C. B. Read et al., op. cit. _ _
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Radioactivity Material on dumps and numerous faces of

copper ore were tested and found to be negative. In a very

few places, however, at or near small mineralized faults or

narrow stringes of copper ore along fissures the material

showed radioactivity of approximately one and one-half to

three times background. A short distance from these places

the material was negative. One small cropping on the Arizona

claim a few feet southwest of the Eastern Star fault con-

tains a little metatorbernite and indicated about 15 times

background. In none of these places were there minable

quantities of ore apparent at the time of the examination.

References C. B. Read, R. D. Sample, and H. H.

Sullwold, Jr., Copper deposits of the White Mesa district,

Coconino County, Arizona: U.S. Geological Survey, unpublished

report in open file, 1943.

J. M. Hill, Copper deposits of the

White Mesa district, Arizona: U.S. Geological Survey Bull.

540, pp. 159-163, 1914.

S. F. Emmons, Copper in the Red Beds

of the Colorado Plateau region: U. S. Geological Survey

Bull. 260, pp. 221-232, 1905.
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Locality No. 6

Date of examination September 4, 1951

Name of property Several groups of claims: Mackin Group,

Petosiy Group and Derby Group.

State Arizona

County Coconino

District Warm Springs (in the vicinity of Jacob Lake)

Location Section 7, T. 38 N., R. 2 E. and Sections 11, 12, 13,

14, T. 38 N., R. I E. Approximately two miles southwest of

Jacob Lake post office.

Geologic environment Kaibab limestone (Permian). White to

gray, cherty and silicified limestone that, in places,

weathers reddish brown. The beds are relatively horizontal.

Type of deposit Copper minerals, chiefly malachite and

azurite, disseminated in limestone and chert, and to some

extent, concentrated along zones of fracturing and faults.

The ore occurs in layers in the limestone and especially in

the more cherty parts roughly parallel with the bedding.

The flat mineralized zones commonly range from 10 to 40 inches

in thickness; one place is sixty inches. Some cuts show

only one zone whereas others show several. In one cut there

are three mineralized bands in nine feet of limestone and

chert. To some extent the mineralization appears to be

stronger along or near zones of fracturing or faulting that

trend northeastward.

Development The claims have been developed chiefly

by open cuts that total at least 2000 feet of workings. These

range in size from very small pits up to cuts 1000 feet or
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longer. One adit about 60 feet in length has no stopes in

it and another that probably was at least 70 feet long is

caved throughout most of its length. There was no activity

at any of the workings in the summer of 1951.

Radioactivity All faces of ore in the cuts and the

small piles of ore and the fault zones were negative.

References S. F. Emmons, Copper in the Red Beds of

the Colorado Plateau: U. S. Geological Survey Bull. 260, pp.

221-232, 1905.
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