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ABSTRACT

Preliminary studies of the Wallapai Mining District and

selected properties in the Maynard and Greenwood Mining Districts,

Mohave County, Arizona, from January 8 to March 8, 1953, were made

to determine the extent of uranium mineralization.

All of the uranium properties examined are of the vein type

and are believed to be of mesothermal origin. Brecciation and por-

osity of the veins appear to be controlling factors in the concen-

tration of uranium minerals from the ore-bearing solutions.

Although the uranium minerals present in these districts have

not been specifically identified, they appear to be mostly primary

with very minor occurrences of secondary products. One exception

is the State mine in the Greenwood District, where secondary min-

erals predominate.

INTRODUCTION

Radiometriq examinations of the mines of the Wallapai Mining

District, Iohave County, Arizona, were made from January 8 to March

8, 1953, to determine the extent and degree of uranium mineralization

in this area.

The Wallapai Mining District occupies the central part of the

Cerbat Mountains which extend northward from Kingman for approxi-

mately 30 miles. The district is about 10 miles long and 4 miles

wide, extending northwestward obliquely across the mountains (Fig. I).

- 5



Selected properties in the Maynard and Greenwood Mining

Districts also were examined and are included in this report, but

for lack of time, no further work was carried out in those districts.

Interest in uranium first developed in this area as a result

of compiled reports of uranium-bearing samples submitted to the

Atomic Energy Commission, the Bureau of Mines, and the Geological

survey. Selected properties were then examined in 1950 by Robert

J. Wright of the Atomic Energy Commission (1). In 1952, uranium

was discovered in a shipment of zinc ore submitted to the American

Smelting & Refining Company smelter in Salt Lake City, from the

Detroit mine located in the Wallapai District. Subsequently, an

Atomic Energy Commission field team made preliminary examinations

of several mines in the district and confirmed the necessity of a

more complete reconnaissance of the area.

This preliminary report aims to present the available infor-

mation having a significant bearing on the geology of the uranium

deposits of this district, and to offer such recommendations as may

be made at this time. Data from private companies and other Govern-

ment agencies have been utilized, although the data on individual

mines and uranium minerals and mineralization are based on observa-

tions by the authors.

Local assistance was given freely by persons too numerous for

specific acknowledgement. Th pe who were especially helpful were

-6-
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Messrs. Dick Hart, Adrion Skinner, John Sherman Bagg, and A. W. Smith.

Valuable assistance was also received from Mr. George Reed of the

Arizona Bureau of Mines, and from personnel of the Salt Lake Explora-

tion Branch of the Atomic Ebergy Commission.

GROGRAPHY

The district is in steep mountains offering numerous and exten-

sive outcrops, and is bordered by broad alluvial-filled valleys.

The arid climate allows moderate growth of the common desert flora

of the southwest.

U. S. Highway 93 passes along the western side of the district,

and numerous access roads lead to or near the various mines.

The nearest railroad station is Kingman, Arizona, on the main

line of the Santa Fe railway; this town is the principal community

in the area, with a population of 6500. Chloride is 25 miles north-

west from Kingman, 3 miles east of U. S. Highway 93, and near the

northern end of the district.

GENERAL G0LOGY

Regional

The Cerbat Mountains, which include the Wallapai Mining District,

are in the Basin and Range Geomorphic Province.

Formations exposed in the district are predominately pre-Cambrian

crystalline rocks, chiefly of granitic composition with varying tex-

- 8



tures, mostly gneissoid and some schistose, and containing a minor

amount of mafics. This pre-Cambrian complex is cut by large intrusions

of the Mesozoic (?) Ithica Peak granite in the south and central part

of the district, and by the pre-Cambrian Chloride granite in the northern

part. Dikes of many types, probably related genetically to the Mes-

ozoic granite, are scattered throughout the northwest-trending system

of fractures and veins. Remnants of volcanic flows of probable

Tertiary and Quaternary age are found around the margins of the Cer-

bat Mountains.

Generalized Geologic Section of the
Wallapai Mining District

Geologic Age Rock Type

Quaternary Alluvium

Tertiary Volcanics

Mesozoic (?) Gabbro
Ithica Peak granite

Pre-Cambrian ('?) Chloride granite
Undifferentiated granite,

gneiss and schists

Pr e-Cambr ian Amphibo lit e

Only the rock types occurring in t he area where uranium miner-

alization occurs are described herein and are underlined in the

table above. Exhaustive descriptions of the other rock types can

be found in the literature pertaining to this district.

Pre-Cambrian (?) undifferentiated granite, gneiss, and schist

The rocks of this group are of many types, but most of the ex-

posed rocks are granite. Gneissic structure is widespread and the

-9



greater portion of the rock is actually granite-gneiss.

Granite is most comonly light-gray, medium-grained, and gpeiss-

oid, containing a small amount of mafic minerals, chiefly biotite.

It commonly weathers light-buff although in a few places weathered

surfaces are reddish-brown. Pegmatitic phases within this granite

are common but generally small, and consist of pegmatitic granite

or biotite-rich granite with a coarse texture.

Variations from the usual gneissoid structure in the granite

are widespread. Some facies show little or no banding whereas others

show pronounced banding. The gneissoid structure in most of the

granite is indicated by streaks or thin bands of biotite.

The most common metamorphic rock is granite-gneiss, some of

which is highly garnetiferous locally. Injection gneiss, formed

by injection of granite into biotite- or hornblende-schist, is

widespread.

Biotite-schist, hornblende-schist, and chlorite-schist are

sparsely distributed throughout the area.

Ithica Peak granite

This granite intruded as a stock into the pre-Cambrian granite,

gneiss, and schist. Pegmatite, aplite, rhyolite, and many if not all

of the intermediate to basic dikes, as well as the veins in the dis-

trict, are believed to be genetically related to this intrusion. The

main mass of the granite stock weathers buff to reddish-brown and

- 10 -



generally offers a distinctive color contrast with most of the older

rocks in this area, which weather to much lighter shades of buff and

brown. Outlying bodies of ithe Ithica Peak granite are particularly

abundant and extend beyond the southern end of the district. They

occur as dikes or more commonly as irregular elongated intrusive

masses of diverse sizes. A few of the intrusives occur regularly

aligned along the northwest-trending structures; some appear to

have been intruded along the older planes of schistosity. These

out-lying granite bodies are somewhat different from the main intru-

sive body exposed near Mineral Park; the rock is fine-grained and

porphyritic texture is more common. Highly altered feldspar pheno-

crysts are characteristic, and rarely can parts of the rock be found

that are not intensely altered. The outlying granite bodies stand

up in bold relief, particularly in the area near the Golconda mine

and the vicinity of Stockton. These bodies are usually intensely

sheared, fractured, and silicified. The rocks are weathered to

brownish-red, dark brown, or black, probably from alteration of

finely disseminated pyrite (2).

Dike rocks

Dikes of many lithologic types cut the rocks of this district.

They range in thickness from a few inches to 300 feet. Some extend

only a few hundred feet or less, while others, particularly the rhy-

olite type, extend for long distances. Granite pegmatite dikes are

most common, though others, notably aplite and rhyolite, are locally

abundant. Also, there is a group of dikes of intermediate composition.

- 11 -



Many of the dikes, particularly some of the intermediate to

basic types,. are found only in the pre-Cambrian rocks following along

the outcrops of the Ithica Peak granite.

All the rhyolite dikes in the Wallapai District are believed to

be genetically related to the 'intrusion of the Ithica Peak granite.

They cut this granite and its associated dikes, but in turn are cut

in a few places by mineralized veins that are believed to represent

the last stages of the intrusion.

Structure

Structure of the rocks in the Wallapai District is complex.

Gneissic and schistose structures are common; the prevailing schis-

tosity strikes northeast. In contrast, faults, sheeting, and joints

most commonly share a northwesterly strike. The most outstanding

structural feature of the district is the northwest-trending fault

fissures along which veins have formed. A few faults, generally of

small displacement, crosscut and offset these mineralized faults.

A large normal fault (the Sacramento fault) strikes northwest and

is partly concealed under the alluvium in Sacramento valley on the

western side of the Cerbats.

Age of the northwest fault fissures is not known, but their

features suggest a shearing stress. The initial and probably the

most intense movement occurred after the gneissic and schistose

foliation was developed in the pre-Cambrian complex and prior to

the Mesozoic (?) intrusions. This is indicated by the fact that the

- 12



faults out the old, probably. pre-Cambrian, gneissic and schistose

structures and in turn are filled or partly filled in many places by

the Mesozoic dikes and veins. Brecciation of the dikes and veins in

some places indicates that movement occurred at intervals throughout

and following ore deposition. These later periods of movement, how-

ever, are believed to have been very minor compared to the tectonic

forces that formed the main northwestward-trending faults. It is

believed that this last brecciation of the veins permitted the

uranium-bearing solutions to make entry on predeposited base-metal

veins.

ECCN1CMIIC GEOLOGY

History

Many of the deposits were discovered between 1860 and 1900 by

prospectors searching for gold and silver in the oxidized portions

of the fissure veins, During the early years, most of the ores

were shipped to Swansea, Wales, for metallurgical treatment. Later,

production of lead and zinc ores surpassed in value all the other

metals produced from this district.

Production

The estimated value of production prior to 1904 is #5,000,000

for high-grade silver and gold ores. Compiled production figures

of the Bureau of Mines show for the years 1904-1948 a total pro-

duction value of $22,500,000 for all metals.

- 13 -



At the time of this examination, production was practically nil,

except for two small producers of lead and zinc ores.

No uranium ores had been produced in this district up to the

time of this writing.

Ore deposits

Three types of ore deposits occur in this district: (1) veins,

by far the most important; (2) quartz-sulphide stockworks containing

some low-grade copper and molybdenum; (3) a copper deposit (the

Emerald Isle),ea fissure vein and an area mineralized with chrysocolla

chiefly confined to alluvium.

Only the vein deposits are here described in this report, since

only this type contains the known occurrences of uranium. Extensive

reports on deposits of other types can be found in the literature

pertaining to this district.

The source of the vein-forming solutions is believed to have

been the magmatic reservoir of the granite stock (Ithica Peak granite)

centrally exposed about one mile south of Mineral Park. The veins

in the district are classed as mesothermal.

Veins vary from a few inches to 33 feet thick, but average 3 to

4 feet. Their strike length ranges from less than 100 feet to al-

most 2 miles. It has been estimated that the aggregate length of all

the veins in this district is about 85 miles (2). The veins commonly

pinch and swell along both strike and dip.

- 14 -



Dips are commonly steep, only rarely less than 600. Some veins

show a moderate amount of reversal in dip as traced along strike or

down dip. The prevailing strike throughout the district is N. 300 W.

to N. 600 W. The veins fall into two main groups, one south of the

Ithica Peak granite intrusive, and the other north of it,

Mineralogy

There are three general groups of vein minerals: oxidation

products, those resulting from sulphide enrichment, and primary

hypogene minerals.

Minerals of economic importance in the oxidized zone are cer-

argyrite, native silver, cerussite, and native gold. Locally an-

glesite, azurite, malachite, mimetite, and vanadinite are common.

Other minerals rare in occurrence include native copper, cuprite,

covellite, smithsonite, and manganese oxide. Limonite and limonitic

quartz are the most common gangue minerals (2).

Secondary sulphide products are argentite, chalcocite, covellite,

and proustite; all except argentite are rare. Secondary enrichment

is not important in this district.

The most abundant primary minerals are pyrite, sphalerite,

galena, and chalcopyrite. Other minerals include arsenopyrite, pyr-

argyrite, proustite, molybdenite, and argentite. Gangue minerals

are quartz, calcite, manganiferous siderite, and rarely rhodocrosite

and gypsum.

- 15 -



quartz, usually accompanied by pyrite, is the most abundant gangue

mineral and is commonly fine-grained and white to gray in color. Some

is of the cryptocrystalline variety. Small vugs lined with drusy

quartz are common to many veins. The quartz is generally massive

and fractured, and recemented by later quartz.

Alteration

Alteration of wall rock extends only a few feet from a vein

and near the surface supergene processes have been active. At

greater depths, however, wall rock adjacent to the veins has been

only slightly to moderately affected by hydrothermal solutions.

Feldspars show moderate to slight kaolinization and only locally are

the feldspar minerals extensively altered. Sericite and chlorite

are locally visible, and biotite has generally been removed immedi-

ately adjacent to a vin. The gouge along a vein is extensively al-

tered, feldspars being kaolinized and biotite removed, and moderate

to abundant limonite staining occurs throughout the gouge.

Autunite was present in the veins as mere traces if at all, and

due to the abundance of hydro-zincite, identification of autunite

by fluorescence was almost impossible.

Paragenesis

Paragenesis of the principal minerals, as determined megascop-

ically by Dings (2), is (from early to late): quartz, pyrite, ar-

senopyrite, sohalerite, galena, chalcopyrite. Quartz was introduced

intermittently throughout the period of mineralization, and the

- 16



uranium minerals, occurring in only a few veins in the district, are

believed to have been introduced during the last stages of mineralization.

Fissures, some of them locally occupied by earlier dikes, were

reopened; in these openings, solutions deposited quartz usually

accompanied by pyrite. Many of the fissures were closed by this

early stage of mineral deposition. Subsequent reopening permitted

deposition of the base-metal and precious minerals. A still later

but minor reopening caused brecciation of the earlier deposited vein

material and allowed the deposition of quartz accompanied by very

minor amounts of base metals. A final movement produced gouge and

quartz breccias, but mineralization is believed to have ceased largely,

though not entirely, before this stage. It is believed by the authors

that the uranium mineral, probably primary uraninite or pitchblende

(no laboratory identifications have been made at time of this

writing), was introduced into the few uranium-containing veins after

this recurrent movement that produced the gouge and breccia. The

structure of the veins is irregularly massive for the most part, or

crudely banded by the arrangement of the sulphides.

Uranium-bearing veins

The uranium minerals occur in veins containing predominantly

sphalerite, with usually some galena, along with varying amounts of

quartz, pyrite, arsenopyrite, and limonite. The porosity or degree

of fracturing of the vein material has definite significance in

governing the presence or absence of radioactive minerals. When

- 17 -



uranium occurs in a vein a definite porosity is noted, and where a

decrease or absence of radioactivity is apparent, the vein matter

is tight or not shattered.

Although radioactivity can be noted in gouge material along a

uranium-bearing vein, the gouge generally records less radioactivity

than the vein proper. An exception occurs in the hanging-wall gouge

at the Detroit mine. Pinches and swells in the gouge, caused by

slight changes in strike and dip of the fault fissure, show higher

radioactivity than normal, but these are immediately in contact with

the highly radioactive, porous, sphalerite-rich parts of the vein.

This relation is repeated at the Bobtail mine adjacent to the Detroit

group of claims.

DESCRIPTION OF INDIVIDUAL PB)PERTIES

Detroit Group

Introduction

Interest in uranium at the Detroit group (Hudson tunnel) first

developed on discovery of uranium in three shipments of zinc ore to

the American Smelting and Refining Company smelter in Salt Lake City,

Atomic Energy Commission geologists examined this group in June,1952,

and mapped and sampled the Hudson and New York tunnels. Significant

radioactivity was found in the underhand stope in the south drift on

the 100 level, where up to 1500 c.p.s. was recorded on a Halross

Scintillometer, with a background of 5 c.p.s.

- 18 -



I I
I 1

1 1

White porphyry

I I
I

7N , I I
*4*

4s

11*

WaIl r oc k
Gneiss a schist.

soe

Chute

w In - I

Underhand Stope
16' below tunnel level 24' below

-f4 Qtz, FS, FeAsS tunnel level
1900 c se Oz, Zn S

3' ZnS, Qtz, CuOx, FeOx 65 FeO;,CuF S4

Figure 2

-" GEOLOGIC MAP
of

HUDSON TUNNEL
DETROIT MIN E

WALLAPAI MINING DISTRICT
MOHAVE COUNTY, ARIZONA

SCALE: I"= 50'
UY 19 so'

JULY 1952

-19-



/ / Loading chute

F7]Hudson Tuvn~ne
Shoft collar - - LL - -- -

300 CPS

700

CuOx

700

350

Wallrock gneiss schist , Vein predominately wht. qtz.,with stringers & pods of
ZnS, PbS, FeS, Chalcopyrite
Metals 4. 1% of vein

uso FW of vein is on a fault plane

Drift 200' level - (400

-/400
Fault

Shaft station Floor lagging

16 Sump (reported)
Figure 3

Looking N.-W. GEOLOGIC MAP
of

INCUNED WINZE IN
HUDSON TUNNEL

WALLAPAI MINING DISTRICT
MOHAVE COUNTY, ARIZONA

SCALE: I" = 20'
S10 20'

FEB. 1953

-20-



I I
I I
I I

4-Coved

-250

I 1

Sparse ZnS in shear
70

70 1-

- Is -f1.6' Wht. qtz.* ZnS

I %

Gneiss wllrock----

1.0' Zn S, little gangue -. ~.

\'\ Lagging

7f70

,400

1.S' Wht qtz with Zn S
Figure 4 ',in blotches

Shear /' \
GEOLOGIC MAP ', ave-- SCaved

of

DETROIT MINE
HUDSON TUNNEL

200' Level
WALLAPAI MINING DISTRICT

MOHAVE COUNTY, ARIZONA
SCALE: I"= 20'
o 10 20'

FEB. 1953

-21-



Location and ownership

The Detroit group is located in the Wallapai Mining District,

Mohave County, in Sec. 36, T. 23 N., R. 18 L., Gila and Salt River

Base Meridian. The property is on the western flank of the Cerbat

Range in moderately steep terrain, 18 miles northwest from Kingsan,

though easily accessible by a good all-weather dirt road. The group

consists of 4 claims owned by I. M. George, Kingman, Arizona, leased

to Adrion Skinner of Kingnan.

History

The first work at the Detroit group was in the 1860's for the

exploration and extraction of gold and silver ores in the oxidized

portion of the vein. The claims had been abandoned but were relo-

cated in 1948.

Development

A crosscut adit driven 335 feet southwesterly intersects the

vein 270 feet from the portal at about 100 feet below outcrop (Fig. 2).

A 110-foot drift starting southerly from the crosscut exposes two

parallel veins, one of copper ore, the other zinc ore, both of which

show significant radioactivity. A stope about 30 feet high was made

on the copper vein, and an underhand stope about 20 feet deep was

made on the zinc vein. A 100-foot winze, inclined 750 to the west,

was sunk from this level (Fig. 3) and has at its bottom 95 feet of

accessible drift to the south a--a 35 feet of accessible drift to the

north (Fig. 4). An old shaft about 50 feet deep, on the outcrop

- 22



of the vein over the south drift, and few surface trenches comprise

the development on the surface.

general geology and mineralogy

The Detroit vein occurs in a fault fissure in pro-Cambrian (7)

granite, gneiss, and schist. It outcrops fora length of 200 feet

and is 3 to 14 feet wide, striking N. 350 W. and dipping 750 to

southwest. Fishure filling consists of breccia fragments and gouge

originating from quartz, granite, geiss, and schist wall rock.

Hydrothermal mineralization occurs along footwall and hanging wall,

leaving barren material in the middle of this fissure zone. One to

four feet of black sphalerite (marmatite 7), galena, dialcopyrite,

pyrite, and a little quartz was emplaced along the hanging wall,

and one to four feet of chalcopyrite, copper sulphate, pyrite, with

only a small amount of quartz, was disseminated through the fissure

along the footwall. This barren zone between the two mineralized

portions of the vein appears to be diminishing in width with depth,

but it is believed that this zone will continue to separate the two

mineralized portions of the vein, though changes in its width can be

expected.

Mineral associations of this and other properties in the district

are classified as mesothermal according to Lindgren's classification

of ore deposits.

Outcrops and exposure of the vein in the old shaft on the sur-

face show that the vein is heavily weathered and oxidized to a depth

- 23 -



of 50 feet or more, and sulphides are generally absent in this zone.

The effect of alteration on the 100 level has been extensive, but

the effect of percolating surface waters on the vein, particularly

on the footwall side of the fissure zone, prevents an interpretation

of alt eration. The portion of the vein exposed for observation on

the 200 level was limited by lagging and caved ground.

The hanging wall vein was crossout by this drift south from the

shaft station as it swings into the footwall (Fig. 4). This vein is

one foot wide of nearly solid black sphalerite (marmatite), with very

small amounts of quartz, chalcopyrite, and pyrite. The footwall Vein,

where it can be observed, is massive, white, vein quartz with blobs

of sphalerite scattered through it, ranging from one to three feet

wide.

Primary uraninite (?) occurs as a finely disseminated powder

in the incipient fractures and porous zones in the sphalerite-rich

vein on the hanging wall. Porosity of the vein was a prerequisite

for the deposition of uranium. The porous zones of the vein were

caused by recurrent movement along the vein structure, causing shatter-

ing of the deposited vein matter. The later uranium mineralization

was deposited in these shattered zones.

A relationship is apparent between uranium and sphalerite of

this vein, in the sense that uranium occurs in highest concentration

within shattered sphalerite in the hanging-wall portion of the vein

structure. Less uranium occurs in the footwall vein, but this por-
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tion has been more heavily affected by percolating ground waters and

it is possible that uranium has been removed. On the 200 level, the

footwall vein shows higher radioactivity than the hanging-wall vein,

but limited exposures of both veins prevent definite conclusions re-

garding this relationship.

De La Fontaine Mine

Location and ownership

The De La Fontaine mine is situated near the summit of the Cer-

bat Range, in the Jallapai Mining District, about 15 miles by road

north of Kingman. It is in Secs. 5 and 8, T. 23 N., R. 17 W. A

dirt road leads to this property which the county road crew keeps

in good condition. Owner is the C. A. & R. Mines, Inc., of King-

man, Arizona. At the time of this examination the mine was not

operating.

Development

The main adit of the mine is on a steep mountain slope on the

west side of the Cerbat Range. It is reported that four levels were

opened during the course of early mining. Only one is now accessible

and this is the main haulage level (Fig. 5). The owners report that

the main tunnel extends 1500 feet and at one time was open at both

ends. It is now caved about 900 feet from the west portal, and the

east portal is caved. The main shaft is inclined about 680 to the

north and is flooded 143 feet below the sill of the main adit. Most

of the stopes were inaccessible and were not examined.
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Fig. 5 - Map of De La Fontaine Mine, adlit level

(See page 49)
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This mine was an early-day base-metal producer of principally

lead and zinc. Production figures were not available.

General geology and mineralogy

Rock types exposed at surface and underground consist of pre-

Cambrian pink and gray gneissic granite, locally grading into

schist or pegmatite.

The vein is well exposed at surface; it strikes about N. 460 W.

and dips 600 B. It is a hydrothermal fissure vein, presumably meso-

thermal. Gangue mineral is quartz and gouge. Sphalerite and galena

are the main sulphides, with minor chalcopyrite, pyrite, and arseno-

pyrite, which are usually accompanied by fault gouge.

Significant radioactivity in the tunnel is first noticed about

115 feet from the portal, and continues in to where the tunnel is

caved. Highest radioactivity was found about 440 feet from the

portal in the vein near the main shaft. The radioactive minerals

appear to be closely associated with lead and zinc, especially where

the vein is porous and vuggy. It is believed that the uranium min-

eral is the primary oxide uraninite. Minor amounts of autunite can

be found in the vein and disseminated in the wall rock. No other

secondary uranium minerals were indicated.

Radioactivity decreases with depth down the main shaft. How-

ever, this is not significant, since only the footwall of the vein

is exposed. Radiometric and chemical assays indicate that the uranium

ore is not in equilibrium; chemical assays show higher uranium than

the corresponding radiometric assays.

- 27 -



Prosperity Claim

Introduction

Slight radioactivity was noted on the dumps of the Prosperity

tunnel during a brief visit by an Atomic &iergy Comission field

team in July 1952.

Although only a small part of the vein proved to be appreciably

radioactive, some detailed work was considered advisable since this

property is situated between the Detroit and the De La Fontaine

mines, which are known to contain radioactive minerals.

Location and ownership

The mine is situated in the Wallapai Mining District, in Sec. 6,

T. 22 N., R. 17 W., 18 miles by road north of Kingnan. It consists

of one unpatented claim and is part of the Golconda group. The owner

is John Sherman Bagg, of Kingman. The mine has not been operated for

several years. Production figures were not available.

Development

This mine was developed by several hundred feet of drifts and

crosscuts (Fig. 6). The main drift, which is caved about 800 feet

from the portal, reportedly joined one of the levels of the Gol-

conda mine. A crosscut starting at 620 feet from the portal extends

125 feet to the northeast and intersects the Primrose vein. This

vein was drifted on for about 100 feet to the north and 85 feet south.

A 120-foot raise in the north drift about 70 feet from the crosscut

connects this drift with the main Primrose tunnel.
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Fig. 6 Geologic Map Prosperity tunnel, Chloride, Arizona

(See page 51)
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General geology and mineralogy

The country rock exposed underground consists mainly of gneissio

granite with some brown and green schists. Pre-vein basic and rhyo-

lite dikes intersect the country rock at random.

Two veins are prominent on this claim. The main adit drifts on

the weaker vein, which strikes N. 450 W. and dips N. at an average

of 650. This vein is a hydrothermal quartz vein, varying from 12

inches wide at the portal to 3 feet wide at 140 feet inside, and

pinches out at 270 feet from the portal. It carries minor amounts

of galena, sphalerite, chalcopyrite, and pyrite. Insignificant

radioactivity was found to occur along this vein.

At 350 feet from the portal, the adit swings sharply to the south

for a bout 60 feet, where it intersects the main Prosperity vein.

This also is a hydrothermal fissure-filling quartz vein. It strikes

N. 620 W., dips at an average of 600 N., and is about 9 feet wide.

It is brecciated quartz showing at least two stages of quartz de-

position. Sulphides are pyrite, chalcopyrite, galena, and sphaler-

ite, with limonite and manganese stain. The entire vein is also

covered with a heavy coating of white hydro-zincite.

The hanging wall is not exposed in the main drift; the foot-

wall is indicated by one to six inches of gray fault gouge. The

vein appears to be brecciated most heavily near the hanging-wall

side, the fragments varying from one-eighth to five inches in di-

ameter. These brecciated fragments are recemented with silica,

gouge, and siderite (?).
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Radioactivity is localized at two spots along the main drift.

At these, the stronger radioactivity was close to the hanging wall,

where brecciation was heavier and accompanied by much oxidation. No

laboratory results are available at this time, but it is believed

that the uranium mineral is uraninite. No secondary uranium minerals

were evident.

Primrose Claims

Introduct ion

Radioactive material was first discovered in the Primrose tunnel

during a general reconnaissance of the Cerbat Range in January 1953.

At a later date in February the authors sampled, mapped, and radio-

metrically traversed this mine.

Slight radioactivity is detectable locally along the main drift.

No uranium minerals, either primary or secondary, are visible to the

unaided eye.

Location and ownership

The Primrose mine occupies one unpatented claim located about

18 miles north of Kingman, in the Wallapai Mining District. It is

in Sec. 6, T. 22 N., R. 17 W. and adjoins the Prosperity claim to

the west. It is one of the claims of the Golconda group. An unim-

proved road leads to within 0.5 mile of this property. The owner

is John Sherman Bagg, of Kingman.

- 31 -



Development

The Primrose mine is developed by an adit which drifts along

the Primrose vein. The tunnel is caved 220 feet from the portal

and it is not known how far the original adit extended. A 120-foot

winze, 173 feet from the portal, connects this tunnel with the lower

Primrose workings which are accessible only through the Prosperity

mine. Very little stoping has been done in that part of the tunnel

that is accessible.

This property has not operated for several years and production

figures were not available.

General geology and mineralogy

Primrose mine lies in the pre-Cambrian (?) complex, chiefly

gneissic granite. Vein and wallrock alteration by oxidation and

leaching is quite evident. At surface the vein varies from a narrow

shear a few inches in width to an oxidized zone as much as three

feet wide. It is a hydrothermal fissure-filling quartz vein in a

fault fissure which strikes N. 140 W. and dips about 690 3. The

vein has been strongly brecciated and recemented with quartz accom-

panied by much gouge. Minerals present in the vein are pyrite,

chalcopyrite, sphalerite, galena, and cerus site, with cupper sulphate

staining in the oxide zone. The owner reports that gold and silver

in appreciable amounts also occur in this vein. The vein has a

heavy coating of white hydro-zincite.
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Radioactivity, though fairly extensive, is generally weak. No

evidence of secondary uranium minerals could be found, and identity

of the primary mineral is not known, but it is presumed to be uraninite.

Bobtail Mine

Introduction

Interest in this property first developed upon the discovery of

radioactive minerals there by Mr. Kenneth Kuencer in February 1953.

A. preliminary examination on February 9, 1953, showed anomalous

radioactivity in a 20-foot drift to the north, 35 feet below the

collar of the Bobtail shaft.

Location and ownership

The mine is on the western flanks of the Cerbat Mountains a mile

SSE. from the Detroit group in the Wallapai Mining District, Sec. 31,

T. 23 N., R. 17 W. The mine is about 20 miles by road northwest

from Kingman. It is owned by Mr. Kenneth Kuencer, of Kingman, who

plans to explore the radioactive zone occurring in the shaft.

Development

Workings consist of 87 feet of vertical shaft down the vein and

two drifts off from this shaft. All significant radioactivity was

found in a drift 20 feet long, extending to the north from 35 feet

below the collar of the shaft. The other drift extends about 200

feet northward along the vein from the bottom of the shaft; this

lower drift is badly caved and is accessible only by crawling. No
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significant radioactivity was found along that level. Drifting 180

feet along a crosscutting structure carrying little mineralization

was expected to connect with the bottom of the Bobtail shaft, but

was not completed. Drifting 150 feet northward along the main

north-south vein, with a little stoping, showed insignificant radio-

activity.

General geology and mineralogy

The vein strikes north-south, dipping 850 1., in a host rock of

pre-Cambrian (7) granite, gneiss, and schist. It is composed of

quartz with sphalerite, galena, chalcopyrite, pyrite, hematite, and

limonite, with local occurrences of cerussite and copper sulphate.

The vein is 4.5 to 5 feet wide and has a prominant shear traversing

down its center. The footwall has been brecciated and recemented

with fine white and black cryptocrystalline quartz, having several

small drusy vugs lined with tiny quartz crystals between the breccia

fragments. The hanging wall of the vein proper has been sheared,

but the granite-geiss wall rock has been more strongly sheared by

re-occurring movement along the fault.

Alteration is more intense along the hanging wall than on the

footwall. Feldspars have been kaolinized and all mafics removed

along a zone one to three feet wide; in the footwall only the feld-

spars are moderately altered. Weathering has penetrated only a few

feet below surface. The vein is a hydrothermal fissure-filling type

in a fault fissure.
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Uranium occurs in the shearing along the hanging wall and in

the sheared portion of the vein, but autunite is not present, and no

identifiable radioactive minerals could be found. Sphalerite occurs

as small pods and short stringers in this zone. Uranium is presumed

to be in uraninite occurring as a finely disseminated powdery coating

in the shear planes of this hanging-wall structure. Anomalous radio-

activity is detectable in the brecciated portion on the footwall,

though the intensity is low.

The uranium was deposited at a later stage of mineralization

following a period of recurrent movement along the fault fissure,

thus reopening the structure and giving access to mineralizing solu-

tions, presumably from the last differentiation stage of the Ithica

Peak granite.

Lower Summit Mine

Introduct ion

Radioactivity was first discovered at this property by Dick

Hart and R. R. Langley in the summer of 1952. A field team of the

Atomic Energy Commission examined it in December of that year. The

authors mapped and sampled the mine in February 1953.

Anomalous radioactivity was found in the lead-zinc-copper vein

along approximately 200 feet of its exposed length. Maximum radia-

tion was 525 c.p.s. on the Halross Scintillometer (background 40

c.p.s.), the average being about 310 c.p.s. along the 200-foot zone.
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Location and ownership

The Summit mine is located in the Wallapai Mining District, in

Sec. 32, T. 23 N., R. 17 W., 21 miles northwest from Kingman over

good roads. The group of 40 claims is owned by Ralph R. Langley, 1156

South Highland Avenue, Los Angeles 19, California.

History

The U. S. Smelting, Refining and Mining Co. operated the mine

on a lease and sank a vertical shaft in 1924. The Keystone Mining

Co. shipped 12,000 tons of ore in 1936. The mine was thoroughly

sampled in April 1942 by Miles P. Romney, engineer for the U. S.

Smelting, Refining and Mining Co. The 3l Dorado Rover Mining Co.

leased the mine in December 1942, did some new development on the

lower levels of the older workings, and shipped 23 cars of ore.

The company suspended operations in 1943, concluding that not enough

ore could be developed to supply a mill from this mine alone.

Development

P. S. Haury's report (3) describes the development in the

older Summit workings. The mine workings that contain radioactive

minerals are in new development on a vein lying to the west of the

earlier mined vein (Fig. 7).

The lower Summit development consists of 850 feet of crosscut

adit run northeast and intersecting the northwest trending vein at

790 feet from the portal; also 80 feet of drifting along a six-inch

vein of quartz, galena, sphalerite, chalcopyrite, and pyrite which
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Fig. 7 Geologica Map of Summit Mine, Mohave County, Ariz.

(See page 50)
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begins at 150 feet from the portal. There is 120 feet of drifting

to the northwest along the principal vein, with 33 feet of stoping

above this level, and 245 feet of drifting to the southeast.,

Radioactivity is detected all along the exposed length of the

principal vein, but in significant amounts only in the stope and

in the southeast drift.

General geology and mineralogy

The vein ranges in width from one to five feet and strikes N. 3 0 W,,

dipping 800 to 85 to the N8. in a host rock of pre-Cambrian (?)

granite, gneiss, and schist.

Ore composition includes sphalerite, galena, chalcopyrite,

bornite, copper sulphate, much pyrite, arsenopyrite, and little li-

monite with little gold and silver, in a hydrothermally filled fault

fissure. Gangue minerals include quartz and pyrite with an occasional

horse of altered wallrock in the vein.

Alteration has been intensive along both the hanging wall and

footwall. Feldspars have been almost completely kaolinized and

the mafic minerals removed, leaving limonite staining throughout the

altered width. Heavily altered shear zones parallel both sides of

the vein, and much gouge is present, particularly along the hanging

wall. All shears and fissures are extensively altered in both walls,

and the feldspar in the granite and gneiss rock is generally slightly

to moderately altered.
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Uranium occurs with the base-metal sulphides as a thin film,

coating the sulphides where porous deposition or shattering of the

sulphides has occurred. The radioactive mineral is probably uran-

inite, though no uranium minerals could be seen with the unaided

eye. The wallrock shows no significant radioactivity.

State Mine

Introduction

Radioactivity was detected in a number of specimens at the

residence of the owner of this property in January 1953. Two sam-

ples taken at the mine during that preliminary examination showed

significant anomalous radioactivity. The mine therefore was thor-

oughly sampled and mapped.

Location and ownership

The mine is located in the Greenwood Mining District, Mohave

County, in Sec. 4, T. 13 N., R. 12 W., of the Gila and Salt River

Base Meridian. It is accessible from Signal, by about five miles

of graded road to the "Big Sandy Crossing", and from there over

four miles of poor, unimproved road and sandy washes to the mine.

The last quarter-mile must be traveled afoot.

The property consists of one claim and a millsite in process

of being patented, owned by Mrs. E. M. Berger, of Kingman.

History

This property was located in the 1890's by Mrs. Berger's father.

A mill was built to handle the gold ores, but all the buildings and
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equipment have since been removed. The property was worked by var-

ious lessees at different periods up to the beginning of the second

World War. Since then the property has been idle.

No production figures are available but reliable sources report

that moderately high-grade gold ore has been produced from this mine.

Development

Development at the mine includes a 90-foot crosscut adit, a

reported 50-foot inclined shaft now full of water, 35 feet of drift-

ing, 8 surface trenches, and a quarry on the outcrop of the 10-foot

quartz vein (Fig. 8). Uranium in significant concentration occurs

in the 90-foot crosscut, but only trace amounts are found in the

other development headings.

General geology and mineralogy

The State vein averages 10 feet wide, strikes N. 600 W., dips

350 S., and is in a host rock of coarse-grained reddish-brown granite

porphyry. The vein is quartz with small hematite bands and much

limonite staining and good boxwork structure throughout its entire

width. Outcrop can be traced for 500 feet or more.

Alteration was difficult to distinguish because the shallow

depth attained by development does not penetrate the zone of weather-

ing. Weathering of the vein has been extensive, as indicated by

the boxwork in the quartz ledge and deterioration of the granite wall-

rock, but it has not penetrated the granite to more than a few tens

of feet except in faulted zones some 30 feet north from the footwall

of the vein.
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The vein is a mesothermal fissure-filling type carrying gold

and silver in a gangue of quartz, hematite, limonite, and pyrite.

Uranium minerals are not in the quartz ledge but were introduced

into the zone of post-mineral faulting in the footwall block some 30

feet north of the vein. Spurs from the footwall of the quartz vein

extend nearly horizontally into the wall rock for a distance greater

than 80 feet. They vary in width from a foot or so near the main

vein and gradually taper down to only a few inches near their tip.

Normal faulting displaced the spurs from a few inches to three feet,

and it is through these faults that the uranium-was deposited.

Gouge fills the fault planes, ranging in thickness from only a

fraction of an inch to eight inches. Autunite is abundantly dissem-

inated throughout the gouge and wallrock adjacent to the faults.

Apple-green fluorescent autunite is present throughout the crosscut,

but is noticeably more abundant along and near the faults. The wall

rock is generally slightly to moderately altered and each fracture

or incipient fracture has a moderate coating of autunite.

The other workings at this mine showed very little or no uran-

ium minerals.

Democrat Mine

Introduction

The presence of radioactive minerals in the Democrat mine was

first discovered by Mr. Dick Hart in February 1953. A detailed ex-

amination by the authors in March 1953, showed strong radiometric
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anomalies on an arsenopyrite-pyrite, gold-silver vein accessible in

tunnel No. 3.

Location and omiership

The Democrat mine is located about 18 air miles southeast from

Kingman (33 miles by road) in the Maynard Mining District near the

crest of the Hualapai Mountains, in Sec. 12, T. 19 N., R. 15 W. of

the Gila and Salt River Base Meridian.

It is accessible over a rough unimproved side road beginning

about 25 miles southeast from Kingman on U. S. Highway 93. It is

at an elevation of about 6000 feet and heavy winter snows would stop

operations.

The property is supposed to consist of two unpatented claims

owned by Mrs. Sylvia Vukoye, 8025 Bellingham Avenue, North Holly-

wood, California, under lease to Dick Hart, Adrion Skinner, and Scott

Ellis (Sevier Minerals, Richfield, Utah) of Kingmnan.

History

The Democrat is located in the district of the Hualapai Moun-

tains from which much high-grade gold and silver ore was mined in

the 1860's and 1870's. It was hauled by pack burros to the Colorado

River, there loaded on boats, floated to the Gulf of California, and

thence carried by sailing vessels to Swansea, Wales, for smelting.

Reliable sources state that the returns on these ores were $100 to

$150 a ton after all expenses.
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Fig. 9 Geologic Map of Democrat Mine, Maynard
Mining District, Mohave County, Aris.

(See page 52)
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Development

The property is developed by three adits and a 450 inclined

shaft, all on the vein (Fig. 9). The lowest accessible level is

tunnel No. 1, which intersects the shaft about 300 feet from the

portal and extends beyond the shaft another 100 feet, where the

drift is plugged by a cave. No significant radioactivity was de-

tected on this level. The shaft is plugged at the collar but in

good condition below that point to tunnel No. 1, which is the water

level in the shaft. Tinel No. 2, 100 feet above No. 1, is caved

at the portal; this is the level the lessees plan to open to exploit

this vein. Tunnel No. 3, 50 feet above No. 2, is open and extends

along thevein for 207 feet where caving has closed the drift. This

level contains the only accessible exposures of vein carrying uran-

ium. Considerable stoping has been carried out over this drift as

can be seen on Fig. 9. Another drift about 500 feet long was run

on another vein 1000 feet west of the Democrat vein. No significant

radioactivity was detected in this development heading.

General geology and mineralogy

The Democrat vein is a hydrothermally filled fault fissure

which strikes N. 150 W. and dips 420 to 450 to the east, in a host

rock of pre-Cambrian granite, gneiss, and schist. Thickness of the

vein varies from 1 to 4 feet.

Weathering has had a strong effect on the vein and no sulphides

are apparent until 40 to 50 feet below outcrop. Remnants of sulphides
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are represented by streaks of limonite stains on the heavily weathered

fault gouge that is common all along the structure.

Alteration has been extensive in both hanging and foot walls,

and chlorite and sericite are common; feldspars are moderately to

extensively kaolinized, with mafics sometimes totally removed and

only limonite stains remaining.

Mineral associations suggest a mesothermal deposition of this

vein. Ore composition is gold and silver in arsenopyrite and pyrite,

with a little chalcopyrite and copper sulphate in stringers from a

fraction to several inches wide, and several tens of feet in length.

The sulphides are very friable and extremely fine-grained. The gouge

is usually limonite stained. Very little quartz and a little fluor-

ite are present in the vein.

The irregular surfaces of the fault plane cause much pinching

and swelling of the vein, particularly up and down the dip. The

vein widens into swells four feet across and pinches to a foot or

so in a distance of 20 feet. This characteristic is also common

along the strike, but the swells are not so abrupt or recurrent as

along dip.

Radioactivity is detected in significant amounts in the sul-

phides below the general depth of weathering. The uranium mineral

is probably uraninite and occurs finely disseminated through the

sulphides. Secondary uranium minerals could not be found, nor

could any uranium mineral be recognized by eye.
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CCUCLUSIaIS

Uranium-bearing veins of the Wallapai Mining District have been

producers of zinc, lead, and copper ores, with minor amounts of gold

and silver from their oxidized zones. They occur in close proximity

to the Ithica Peak granite intrusive south of Mine ral Park, to which

the veins are genetically related.

Post-mineral movement along the vein structure, causing brecci-

ation and shearing of the vein and wall rock, has permitted re-entrance

of mineralizing solutions depositing uranium in these veins. A high

zinc content is generally present in veins carrying significant uran-

ium mineralization. However, this relationship of uranium with zinc

minerals is not paramount throughout the district.

The known uranium deposits of this district are not sufficient

in quantity or grade to justify their operation as uranium producers

alone under present conditions. However, if uranium can be recovered

as a by-product of the base and precious metals, then a substantial

production could be expected.

Exploration should be continued in the area southeast of King-

man, which includes the Maynard and Greenwood Mining Districts. Of

particular importance to further reconnaissance in this area is the

occurrence of reddish-brown to brown granite intrusives which have

an abnormally high background count. These qualities can be easily

recognized by eye, and mineralized structures contained therein or

nearby should be closely examined for possible uranium content.
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