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RME-2071

URANIUM OCCURRENCES
OF GILA COUNTY, ARIZONA

ABSTRACT

Uranium was discovered in Gila County in 1950. Since that date numerous
occurrences have been located, but deposits of economic importance are limited to
the upper member of the Dripping Spring Quartzite of the younger Precambrian
Apache Group. Dikes and thick sills of diabase intrude the Apache group and
overlying Cambrian Troy Quartzite. The upper Dripping Spring Quartzite is
locally feldspathized adjacent to diabase.

At least five northerly trending monoclines are present in the Sierra Ancha

area. These monoclines appear to have had some control over the stratigraphic
position of the intruding diabase sills. A set of tight N. 200 E. and N. 700 W.
fractures, that appear to be related to either intrusion of the diabase or to the
monoclinal folding, controlled the emplacement of ore bodies. Large-scale normal
faulting appears to be of post-ore age.

Most ore bodies are nearly vertically tabglar in shape and coincident with
fractures trending roughly N. 20 E. and N. 70 W. Centers of the veins are
higher grade with the tenor decreasing outward. Most of the better ore bodies are
near diabase and there is a strong suggestion of a genetic relationship to the
diabase.

I NTRODUCT I ON

Geography

Location and accessibility

Gila County is located in east-central Arizona (fig. 1). The county contains
3,040,000 acres of land which are distributed as follows: 1,677,000 acres in
National Forests, 70,000 acres in Public Domain (Taylor Act), 1,183,000 acres in
Indian Reservation, 30,000 acres in State land, and 80,000 acres in private land.
The estimated population is 27,000 of which about 70 percent is located in the
Globe-Miami area. Globe is the county seat.

A branch of the Southern Pacific Railroad extends north from Bowie, Arizona,
to Globe and Miami. Highway US 60-70 enters the county from Phoenix to the west
and divides at Globe, US 60 continuing northeasterly through Show Low and US 70
going southeasterly through Safford. Two partially paved state highways, Arizona
88 from Phoenix via the Apache Trail and Arizona 77 from Winkelman, join US 60-70
near Globe. Two well-graded county roads extend northward from Arizona 88, one
through Young and the other through Payson. Except for a few other graded county
and Indian Reservation roads, the remaining road network consists of pioneer roads
which are not recommended for passenger car travel, especially during inclement
weather. Much of the area of the county can be reached only by foot or on horse-
back.
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Topography

In general the topography is one of steeply incised mountain ranges separated
by intermontane basins. In the mountainous regions the cliffs, rims, and canyons
provide excellent outcrops but make travel extremely difficult except along
established routes. Elevations range from 1,925 feet near Winkelman to 7,888 feet
on Mazatzal Peak. Main drainage is provided by the westerly flowing Salt River
and its tributaries.

Climate and vegetation

The climate is typical of the semi-arid southwest. In the mountainous areas
the winter months are cold with snow and the summer months mild. The rest of the
county has mild winters and warm summers. The average annual precipitation ranges
from 13 inches at lower elevations to over 30 inches at higher elevations with
violent summer thunderstorms accounting for over one third of the annual rainfall.
Cacti and desert brush are prevalent, live oak, juniper, and pinon are common above
elevations of 4,000 feet, and pine suitable for mine timbers is abundant above
elevations of 5,500 feet.

History

Discovery

The discovery of uranium ore in Dripping Spring Quartzite was made by Carl
Larson at the Red Bluff claims in 1950. Similar uranium occurrences in the
quartzite were discovered by E. M. Stockman and 0. H. Shepp in the Wilson-Walnut
creeks area during January and February 1953. Also in 1953 uranium-bearing vein
material was found on the dumps of the abandoned Lulu Belle and King copper mines.

Early in 1954 there was a rush of claim staking and a sharp increase in mining
activity. During 1954 and 1955 the Commission conducted an airborne radiometric
survey of the region. An ore-buying station was installed by the Commission at
Cutter, eight miles east of Globe, in July 1955, and access roads were built along
Deep Creek and Cherry Creek in 1956.

Previous work

Prior to the discovery of uranium very little information was published on
the geology of Gila County except in the areas of rich copper production where
investigations were made by F. L. Ransome (1903, 1919) in the Miami and Globe
areas and by N. P. Peterson, C. M. Gilbert, and G. L. Quick (1951) in the Castle
Dome area. The discovery of uranium in quartzite at the Red Bluff claims was in-
vestigated in 1950 by R. J. Wright (1950) and E. P. Kaiser (1951). The occur-
rence of uranium in copper-bearing veins in the King and Lulu Belle mines was
reported by G. Weathers (1954) and R. L. Wells (1955) in 1953. Additional in-
vestigations of uranium deposits in the quartzite were made in the Wilson-Walnut
creeks area by R. L. Wells and A. J. Rambosek (1953) in 1953 and in the Cherry
Creek area by B. J. Sharp (1955) in 1955. The work and results of the airborne
survey were reported in 1955 by W. E. Mead and D. N. Magleby (1955). L. A.
Stewart(1955) investigated the chrysotile-asbestos deposits in 1955.
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Sponsored by the Atomic Energy Commission and working on a doctorate from the
University of California, R. G. Gastil (1953) mapped the eastern half of the
Diamond Butte quadrangle and made a reconnaissance of the Apache Group in Gila
County in 1953. Similarly sponsored doctorate work was done by F. J. Williams of
Columbia University, who studied the structural controls and related features of
uranium deposits in the Dripping Spring Quartzite during 1954 and 1955.

Since early 1954, H. C. Granger and R. B. Raup (1956), U. S. Geological
Survey, have been studying uranium occurrences in Dripping Spring Quartzite and
making a comprehensive study of the entire Apache Group. A. F. Shride, U. S.
Geological Survey, is currently mapping areal geology in the McFadden Peak and
Blue House Mountain quadrangles.

Purpose and scope

This report is designed to summarize the available information on the geology
and ore reserves of the uranium deposits.

Detailed geological work has been confined largely to those areas which con-
tain the more promising uranium occurrences with at least 80 percent of such work
being concentrated in the Sierra Ancha district.

Acknowledgements

Although assistance was given freely by persons too numerous to mention, the
willing cooperation received from the owners and operators of claims is specifically
acknowledged. Particular credit is due John E. Kinnison of the Atomic Energy
Commission, Harry C. Granger and R. B. Raup of the U. S. Geological Survey, and
Floyd J. Williams of Columbia University.

GENERAL GEOLOGY

The oldest rocks exposed in the region consist of older Precambrian schists,
quartzites, altered volcanics, granite, and diorite. These are overlain by the
younger Precambrian Apache Group, Cambrian Troy Quartzite, Paleozoic limestones,
and Tertiary to Quaternary sediments and volcanics. Intrusive bodies of diabase,
diorite porphyry, granite, granite porphyry, and quartz monzonite are also present.
A generalized geologic column is shown in figure 2. Formations of the Apache Group
are intruded by dikes and thick sills of diabase which locally extend into the Troy
Quartzite.

In the northern and eastern three-fourths of the county the sediments are
relatively flat with a gentle regional dip to the northeast. The major folds con-
sist of a series of northerly trending, sharp monoclines in the Sierra Ancha area.
High-angle normal faults of moderate to large displacements are common and have
produced repetitions of stratigraphy over a wide range of elevations. In the
southwestern quarter of the county the sediments generally dip steeply to the west.
Block faulting and tilting of the Basin and Range type produced in the northerly
trending ridges of the Pioneer, Mescal, and Dripping Spring Mountains.
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Older Precambrian rocks

Basement rocks consist of Ruin Granite, Madera Diorite, and Pinal Schist in the
southern, central, and eastern portions of the county, and of granite, schists,
phyllites, quartzites, and altered volcanics in the northwestern portion. The Ruin
Granite weathers light brownish-gray and is very coarse-grained, containing ortho-

clase phenocrysts up to three inches long. The Madera Diorite is a gray, medium-
grained granodiorite and in some places near its contact with the schist is
slightly foliated and gneissic. The Pinal Schist is light to dark gray, has a
characteristic satiny luster, and ranges from fine-grained quartz-sericite-cholorite
schist to coarse-grained quartz-sericite schist.

Younger Precambrian rocks - Apache Group

Scanlan Conglomerate, the basal member of the Apache Group, is locally present
and appears to have been deposited in shallow depressions and channels in a pene-
plain of older Precambrian rocks. Although usually a few feet thick, a thickness
of over 100 feet was observed in Buzzard Roose Canyon, and a maximum thickness of
155 feet was reported by Gastil (1953) along Spring Creek. It consists of sub-
angular to sub-rounded fragments of quartz, quartzite, and resistant granite in a
matrix that varies with the underlying rock.

Pioneer Formation, conformably overlying the Scanlan Conglomerate, ranges in

thickness from 50 to 400 feet. Basal beds are finely conglomeratic where the
Scanlan Conglomerate is not present. In general, it is composed of silty to
medium-grained, thinly bedded, arkosic, slope-forming shales and cliff-forming
quartzites. Its color varies from reddish and purplish-brown to pale red and
light brown. Where the shales are silicified they generally can be distinguished
from later quartzites by a purplish tinge on fresh surfaces of the dark beds.

Barnes Conglomerate ranges from a few inches to fifty feet in thickness, but
most commonly is 10 to 20 feet thick. It is composed of smooth, sub-rounded,

ellipsoidal pebbles of quartzite, quartz, and chert in a matrix of coarse arkosic
sand firmly cemented by silica.

Dripping Spring Quartzite has been separated into two divisions, now commonly

known as the upper and lower members. In neither of the two members is there a
marker bed widespread enough to serve as a reference horizon throughout the

county. Distinctive beds which can be used locally as marker beds either lens out
or undergo facies changes over relatively short distances.

The lower member is very fine- to medium-grained, generally massively bedded,
and in places obscurely cross-laminated. It averages about 300 feet in thickness.
Commonly gradational into the underlying Barnes, it ranges upward from light red
and reddish-orange, highly arkosic quartzite to very pale orange and grayish-pink,
relatively pure quartzite that contains mudstone lenses. It consistently
weathers to form sheer cliffs. Although some mudstone lenses exhibit slight
abnormal radioactivity, no uranium deposits have been found in this member.

The upper member is distinctively characterized by a platy type of thin
bedding, by the gray color and abundance of sulphides in some strata, and, locally,
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by the presence of mica on some partings. Averaging about 300 feet thick, it is
predominantly very fine-grained and contains considerable silt and clay. The upper
member comprises three lithologic units whose limits are largely arbitrary and
seldom clearly defined. The thicknesses of these units, although commonly con-
sidered as almost equal, actually vary considerably.

The lower unit consists of light grayish-red and orange siliceous siltstone
interbedded with fine-grained quartzite. Laminations and cross-laminations are
common. It is gradational into the middle unit.

The middle unit is composed of light to dark gray, thinly laminated, arkosic,
locally clayey, siliceous siltstone with a few interbedded thicker, fine-grained,
arkosic sandstone strata. On weathering the thin laminae usually break off in
distinctive thin, wavy plates with surfaces generally stained by red to black iron
and manganese oxides and locally coated with mica. Sulfides are common and extend
into the transitional zone of the lower unit. The characteristic dark gray color
of some of the strata is due to varying combinations of contained sulphides,
carbon, and manganese oxides.

The upper unit is predominantly very light gray to pale grayish-red and
commonly laminated. It is feldspathic and grades upward from thinly bedded, very
fine-grained quartzite near the bottom to more thickly bedded, fine- to medium-
grained quartzite near the top. Locally the uppermost 10 to 50 feet resemble
strata in the middle unit. Generally underlying the uppermost strata is a
distinctive bed, up to 20 feet thick, of white to very light pinkish-gray,
massive, medium-grained, almost pure quartzite.

Almost all of the known uranium deposits of proven commercial grade and size
in the county occur in the middle unit of the upper member but a few extend down-
ward into the transitional zone of the lower unit. The upper member, especially
the middle unit, has an abnormally high radioactive background about equal to that
of granite. Granger and Raup (1956) found this to be due to an unusually high
content of potassium, averaging about 10 percent of the rock. Usually the upper
member weathers to form ledges and steep slopes, but locally forms cliffs and
produces spires and towers.

Mescal Limestone ranges in thickness from 150 to 400 feet and has been divided
into three clearly definable members by L. A. Stewart (1955). The lower member com-

prises a basal unit of calcareous mudstone overlying the Dripping Spring Quartzite
in apparent conformity, a middle unit of dolomitic limestone containing irregular
layers of chert, and an upper unit of massively bedded, relatively pure, crys-
talline limestone. The middle, or "algal" member consists of massive dolomitic
limestone with distinctive concentric, spheroidal masses, probably fossil algae.
The upper member, present only in the northern part of the county, consists of
black and brown to light gray and light brown, thin-bedded, siliceous siltstone,
and sandy and shaly limestone beds. Massive beds in the "algal" member and
especially those in the upper unit of the lower member are favorable horizons for
asbestos deposits. The siltstone beds of the upper member commonly display
anomalous radioactivity, but to date no uranium deposits of economic value have
been developed in the Mescal Limestone.
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Basalt flows overlie the Mescal Limestone throughout much of the county. Up to
125 feet thick, the basalt is brownish-gray to brownish-black, vesicular, and highly
altered and decomposed. In a few places in the Sierra Ancha district, basalt is
also present between the upper and middle members of the Mescal Limestone.

Paleozoic rocks

Troy Quartzite is bounded on both top and bottom by erosional disconformities
resulting in great thickness variations but its maximum remaining thickness is
over 2,000 feet. Above a basal conglomerate, the Troy is typically fine- to
coarse-grained, thickly bedded, commonly cross-bedded sandstones and quartzites
which are nearly white on fresh surfaces but weather buff or yellow due to iron
staining. Thin lenses of granule to pebble conglomerate are characteristic.

Post-Cambrian Paleozoic rocks consisting of Devonian Martin Limestone,
Mississippian Redwall Limestone, and Pennsylvanian Naco Limestone are present in
only a few places except in the southern and eastern portions of the county.
Martin Limestone grades upward from a basal conglomerate and calcareous grit and
marl through dense, light gray, dolomitic limestone and grayish-orange, relatively
pure limestone to very thinly bedded calcareous shale. The thickly bedded,
relatively pure Redwall Limestone has a characteristic milkly blue color on
weathered surfaces and contains abundant fossils, especially crinoids. The Naco
Limestone largely consists of relatively thinly bedded, gray limestone and darker
gray, calcareous shale.

Cenozoic rocks

Middle Tertiary Whitetail Conglomerate is locally present, but generally can
be distinguished from later conglomerates only by its position below welded tuff
and thick dacite flows. Lake deposits of probable late Tertiary age are found in
Tonto Basin and consist of reddish and grayish-yellow, calcareous and gypsiferous,
poorly indurated, sandy silt. The Gila Conglomerate has a maximum thickness of
over 4,000 feet and consists of firmly compacted but weakly indurated Pliocene and
Pleistocene gravel, sand, and silt.

Intrusive igneous rocks

Late Cretaceous or early Tertiary intrusives of diorite, monzonite, and
granite are present in the southwestern portion of the county. Outcrops of
diabase dikes and sills which intrude the Apache Group are common throughout the
county. In the field, the diabase appears fairly uniform, but the mineral com-
position varies considerably. It is dark to greenish-gray and has an ophitic
texture ranging from nearly aphanitic to coarse-grained. The most prevalent
types range from hornblende diabase, through hornblende-augite diabase, to
augite diabase with laths of labradorite. The most abundant accessory mineral
is magnetite. Alteration has produced sericite, chlorite, and clay minerals.

A pre-Devonian age is indicated for the diabase in the Salt River Canyon
where Huddle and Dobrovolny (1953) found Martin Limestone deposited on an uncon-
formity in the diabase. A Tertiary age is indicated in the Globe quadrangle
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where Peterson (1964) found diabase intruding Laramide Lost Gulch Quartz
Monzonite and Paleozoic limestones. Darton (1925) held that the younger diabase
represents feeders of Cenozoic basalt flows and comprises only a small part of
the total diabase. Sharp (1955) bases a Tertiary age of the thick diabase sill
along Cherry Creek on structural evidence. Appreciably more data will be re-
quired on the diabase and related structures to definitely prove the age, or
ages, of intrusion.

Pegmatoid and aplitic rocks, which may be differentiate facies of the
diabase, are present near the upper contacts of the sills. The size of the
feldspar laths, which are predominantly albite, ranges from 4 inch to over 4
inches long. A local type, called "pink" diabase, is a phase of the pegmatoid
facies containing abundant brownish-pink, potassic feldspars. Less common than
the pegmatoid facies, the aplitic facies occurs as small equigranular dikes, rich
in albite, but generally not over a few inches thick and generally not traceable
for more than a few feet.

Metamorphic rocks

Schists, phyllites, quartzites, altered volcanics, and other metamorphic
rocks are present in the older Precambrian basement, especially in the north-
western portion of the county. Contact metamorphism near diabase intrusions
has selectively altered certain beds in the Mescal Limestone producing serpentine,
amphibole, or magnetite. Locally the serpentine contains commercial bands of
chrysotile asbestos. Feldspathization of upper Dripping Spring siltstone is
common adjacent to large bodies of diabase. According to Granger and Raup (1956),
three distinct facies of the metamorphosed siltstone are present: (1) light gray
to dark gray, very finely recrystallized rock, commonly megascopically inde-
tectable from normal siltstone, (2) igneous appearing, pink, brown, or gray,
coarsely feldspathized rock, and (3) tiny flesh-colored dikes and sills of
recrystallized material which apparently filled open fractures, bedding planes,
and voids in narrow brecciated zones. Relict bedding is common.

Structure

Gila County lies in a transition zone between two great provinces, the
Colorado Plateau to the northeast and the Basin and Range to the southwest.

In the southern part of the county, the Dripping Spring Mountains contain
a broad north-northwesterly striking anticlinal fold and at least one low angle
thrust fault of large magnitude. The ridges of the Mescal and Pioneer Mountains
consist of faulted and tilted blocks dipping 15 to 25 degrees to the southwest.

In the northern part of the county at least five northerly trending sharp
monoclinal folds are present, four of which are shown in figure 3. One lies
along the Globe-Young road, a second along the west side of Cherry Creek, a
third along the east side of Canyon Creek, a fourth along the west side of Rock
Canyon, and a fifth at Mule Hoof Bend in the Salt River Canyon. Overturned
strata have been observed in the Cherry Creek and Rock Canyon monoclines. The
diabase changes stratigraphic position across the Globe-Young road monocline.
West of the fold the diabase generally lies between the Barnes Conglomerate and
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the Pioneer Formation, but it appears to extend eastward from the Globe-Young
monocline to the Cherry Creek monocline as a thick sill in upper Dripping Spring
Quartzite. East of the Cherry Creek monocline, thick diabase sills have not been
observed in exposures of Dripping Spring Quartzite. These monoclines may have
resulted from differential uplift caused by compressional forces.

Subsequent to the monoclinal folding, normal faulting of large magnitude
and northerly to northwesterly strike developed grabens along Cherry Creek and
in the Copper Mountain area, and horsts at Picture Mountain and along the central
ridges of the Sierra Ancha Mountains (figure 3). Normal faults trending westerly
and northwesterly represent the last tectonic movement in the area.

Small fractures and joints of diverse trends are common, but a conjugate
system having trends roughly N. 20 E. and N. 70 W. is associated with the ore.
Many of these fractures were subsequently sealed, especially in the zone of
feldspathization.

URANIUM DEPOSITS

The locations of uranium prospects in Gila County are shown on figure 4.
Uranium has been found in a wide variety of rock types, but the uranium ore
produced has come from the Dripping Spring Quartzite.

Occurrences in Dripping Spring Quartzite

All known uranium occurrences in the Dripping Spring Quartzite are in the

upper member with those of economic importance being confined to the middle unit
and upper transitional zone of the lower unit of that member. This favorable
zone consists of light gray to dark gray, thin-bedded, laminated siltstone con-
taining sulphides and some carbon. Adjacent to thick diabase sills the silt-
stone is locally feldspathized. Most known ore bodies are vertically tabular
in shape. Widths range from one to ten feet or more but are commonly between
two and four feet. Heights also vary considerably, ranging from 2 to over 60
feet. Lengths have not been fully explored but are known to exceed 350 feet.
Most deposits are near diabase, either above thick sills or adjacent to thick
dikes, and many of the more promising deposits are near discordances in sill con-
tacts. The ore bodies trend either north-northeasterly or west-northwesterly.
Grade of ore is largely a function of width of mining. Because of wide mining
early shipments from most claims contained 0.10 to 0.20 percent U20, but closer
mining practices raised the average of recent shipments to over 02 percent
U308

Mineralogy

The primary ore bodies contain uraninite occurring as narrow veinlets,
irregular blebs, and fine disseminations in the siltstone and feldspathized host
rock. Some of the primary uranium may be in the form of colloidal uranium or
uranyl ions absorbed on Illite, according to Granger and Raup (1956). Pyrite and
marcasite are abundant throughout the favorable zone as well as in the ore zones.
Chalcopyrite is common and generally more abundant in or near ore zones. Some
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pyrrhotite is present in the veins within the feldspathized rock. Galena,
sphalerite, and molybdenite are present, though rare. Microscopic veinlets of
dark purple fluorite were observed in thin sections from an ore body on the
Hope property. Calcite is common as thin veins in the ore zones.

Secondary minerals in the oxidized ore bodies consist of metatorbernite,
bassetite, uranophane, uranocircite, uraniferous hyalite, copper carbonates, and
limonite.

Individual samples are seldom in complete equilibrium but the averages of a
number of samples from individual deposits or from the entire area are generally
close to being in equilibrium. The averages of the assays of 116 samples were
0.334 percent equivalent U308 and 0.337 percent chemical U308 .

Compared to most other rocks in the area the upper member of the Dripping
Spring Quartzite exhibits a uniform, abnormally high radioactive background as
shown below. Chemical analyses reported by Granger and Raup (1956) indicate that
the abnormal radioactivity is due to a high content of potassium. The following
comparative table is from Magleby and Mead (1955).

Formation Microamperes

Troy Quartzite 125 - 200
Diabase 100
Mescal Limestone

Limestone member 125 - 150
Siltstone member 375 - 475

Dripping Spring Quartzite
Upper member 375 - 475
Lower member 250 - 350

Pioneer Formation 250 - 350
Granite (pink or light colored) 375 - 500
(Background over water is about 75)

Ore controls

Inasmuch as all known primary uranium deposits in the Dripping Spring
Quartzite are confined to certain beds in the upper member, a strong strati-
graphic control of the ore is evident. The characteristic dark gray color of the
favorable beds is due to large amounts of finely disseminated carbon and sulfide
which probably provided the reducing conditions necessary for the deposition of
uraninite. The thorough and nearly uniform dissemination of pyrite and marcasite
throughout the favorable zones indicates that these sulfides, or at least the
iron and sulphur from which they were formed, may have been original constituents
of the rock. Some deposits, such as the Sue, apparently are localized where
illite clay is present to adsorb colloidal uranium and/or uranyl ions.

Control of secondary deposits along fractures and partings is evident, but
the structural control of the primary deposits is obscure. Most of the primary
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ore bodies trend N. 200 E.; nearly all of the balance trend N. 700 W. These two
trends coincide with a strong conjugate system of joints. Sections across many
of the ore bodies show a thin vertical zone of high-grade ore with tenor decreas-
ing outward. Such ore bodies appear to have been formed by uranium-bearing
solutions which followed fractures or joints and permeated laterally into the
favorable strata. These fractures and joints were possibly caused by dilation of
the rock during the intrusion of the diabase. Commonly, especially in the
feldspathized host rock, fractures and joints which acted as channelways for the
mineralizers are completely sealed. Faults of moderate to large displacements
appear to have exercised no control over the ore other than that of limiting or
offsetting ore bodies.

The largest and richest known ore bodies are near diabase and generally near
discordant intrusive contacts. Sufficient data are not available at the present

stage of mining to determine whether local discordances are related to the origin
or emplacement of the ore. In the Workman Creek, central Cherry Creek, Pocket
Creek, and Regal Creek areas thick diabase sills underlie the favorable beds, at
the Lucky Boy claim tilted favorable strata are cut by a flatter lying diabase
mass, and at the Red Bluff property a thick diabase dike separates the two ore
bodies. The pegmatoid facies of differentiated diabase has been found in all
these areas except at the Lucky Boy and the aplitic facies has been found in many.
Diabase is not so closely associated with uranium deposits at the Donna Lee and
Sue near Deep Creek, the First Chance near Parker Creek, the Shepp-Stockman group
in the Wilson Creek area, the Andy Gump on Cherry Creek, and several prospects in
the Cold Spring Canyon and Devil's Chasm area. Diabase so extensively intruded
the Apache Group in this area that it is a rare Apache section that does not
contain some diabase.

Theory of origin

Ore in the Dripping Spring Quartzite appears to be genetically related to
diabase. Most of the larger and higher grade ore deposits are near diabase
intrusives and particularly where discordances occur in sill contacts. The
siltstone host rock of many of the ore bodies has been partially recrystallized
and the tenor of the ore appears to decrease upward away from diabase sills.
Disseminated sulphides are common in all deposits but are coarser grained in the
feldspathized rock. Pyrrhotite and molybdenite, generally considered as being
formed at medium to high temperatures, and thin pitchblende veins have been found

only in the metamorphosed rock. Chemical analyses of diabase samples taken by
Granger and Raup (1956) indicate that the chilled borders of the diabase contain
nearly twice as much uranium as does the central mass of normal coarse-grained
diabase. The N. 200 E.-N. 700 W. veins were emplaced on a fracture set that may
have formed during intrusion of the diabase sills. Generally these fractures
appear to have been sealed, especially in the recrystallized zones. Fracturing
apparently recurred along these same zones of weakness during later earth move-
ments.

The above relationships strongly suggest that uranium-bearing solutions
originating in the diabase magma and moving up through the N. 200 E.-N. 700 W.
fractures, deposited the uranium in the pyritic zone of the upper Dripping Spring
Quartzite.

13



Since fractures acting as channels for the uranium-bearing solutions were
sealed during metamorphism caused by the diabase, there is some suggestion that
the ore may be pre-diabase. If so, the fractures probably occurred during the
folding of the monoclines. The uranium-bearing solutions originating at depth
would then have moved up along structures which underlie the monoclines, pre-

cipitating the uranium in the favorable upper Dripping Spring Quartzite. However,
field evidence to date favors a genetic relationship between the ore and diabase.

Occurrences in rocks other than Dripping Spring Quartzite

Although the uranium ore produced in Gila County has come from deposits in the

Dripping Spring Quartzite, a few uranium occurrences in other rock types may be
important with reference to the origin of the uranium and as a possible source of
long-term future production.

Tertiary lake sediments

Tonto Basin contains a considerable thickness of grayish-yellow and red, in

part limy, and in part gypsiferous, sandy to silty lake sediments of probable late
Tertiary age. On the Giger claims (figure 4) along the east side of Tonto Basin,
carnotite is present in a thin, limy, grayish-yellow bed containing fossil plant
material. The thickness of the bed seldom exceeds a few inches. A shaft and pit
on adjacent claims uncovered a number of radioactive fossil bone fragments.

Copper-bearing veins

Peterson (1947) reported the occurrence of rosettes of metatorbernite on

crusts of wavellite localized along fractures in the central portion of the
porphyry ore body at Castle Dome (figure 4).

Weathers (1954) reported metatorbernite associated with pyrite, chalcopyrite,

malachite, and iron and manganese oxides in a quartz vein in muscovite granite on
the King No. 1 claim (figure 4).

In 1949 vein material containing uraninite and uranophane associated with
quartz, pyrite, chalcopyrite, bornite, galena, and tetrahedrite was found on the
dump of the abandoned Lulu Belle mine (figure 4). In 1953 the inclined shaft was
rehabilitated and some exploration work was carried out. The uranium and sulphides
occur in a quartz vein in Pinal schist. The vein is generally less than a foot

thick but in places it widens to as much as four feet. Wells (1955) found the high
radioactivity to be confined largely to thin, black, sooty coatings on the footwall
of the vein.

Several hundred pounds of ore, assaying from 0.15 to 6.23 percent U2 08, have

been found on the dump of the abandoned Williams shaft at the Iron Cap mine
(figure 4).

Supai Formation

Supai outcrops below the Mogollon Rim locally contain uranium. Carbonaceous
zones ranging from less than one foot thick to more than four feet thick occur at
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approximately the same horizon near Cibique, near upper Tonto Creek (figure 4),
and near the upper East Verde River. Select samples rarely assay more than 0.20
percent U308 .

Mescal Limestone

The upper siltstone member of the Mescal Limestone generally exhibits an
abnormally high radioactive background similar to that in the upper member of the
Dripping Spring Quartzite.

On the Ancient claims (figure 4) in Pueblo Canyon a drift was started on
copper staining in black, thin-bedded siltstone about twenty feet below the basalt
contact. Chalcopyrite is common as small blebs and veinlets throughout the drift.
At 28 feet a 1/2 inch bedding vein of fluorite and quartz was encountered. About
six inches above this vein an eight-inch wide zone parallel to bedding displayed
anomalous radioactivity. A sample taken from this zone assayed 0.11 percent
U308 and 2.5 percent copper with traces of nickel and cobalt.

Rhyolitic(?) dikes

On the Bee Cave, Dutch Boy, and Hardrock claims along highway US 60 northeast
of Globe, the Carrol Ann claims just north of Globe, and the Lonesome John claims
just north of Young (figure 4) thin, iron-rich uranium-bearing rhyolitic(?) dikes
are present in granite on or near the granite-Pioneer shale contact. The grayish-
red to dark reddish-brown rhyolitic(?) material appears to have intruded fractures
in the granite and to have impregnated and partly assimilated the granite for an
inch or two on each side of the dikes. In thin section the material is classy and
appears as though dusted with reddish hematite. Such phenocrysts as are present
are probably remnants of partly assimilated granite. Small books of micaceous
specularite are common especially in the zones of high radioactivity. The uranium-
bearing mineral or minerals have not been identified. Selected samples have
assayed over 0.30 percent U308, but the tenor varies considerably throughout the
dikes.

On the Bee Cave claims (figure 4) the rhyolite(?) appears to have intruded
discontinuous sheeting fractures. In 1955 a small selectively mined and sorted
sample shipment was made to the ore buying station at Cutter.

Older Precambrian metamorphosed rocks

A uranium mineral, tentatively identified as uranophane, occurs disseminated
in altered rhyolite on the Trek claims (figure 4) on the eastern flanks of the
central Mazatzal Mountains. Near Red Rock Butte, Wilson (1939) mapped a strong,
northeasterly trending normal fault forming the contact between the Alder Series
and Red Rock Rhyolite. This fault should be present near the Trek claims and may
bear a relationship to the occurrence of uranium.

On the Hot Cinders claims (figure 4) near Gisela, high radioactivity is
present in a thin limonitic band in older Precambrian highly metamorphosed and
foliated quartzite. Narrow quartz stringers follow the foliation. No uranium
minerals were identified, but a select sample from the limonitic band contained
0.13 percent U308 .
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DESCRIPTION OF INDIVIDUAL DEPOSITS
IN THE DRIPPING SPRING QUARTZITE

Drifting has been the principal method of exploration. Long-hole drilling of
drift walls and surface wagon and diamond drilling are other exploration methods
that have been used to a limited extent. A few properties are actively stoping.
In many cases, little effort has been made to explore the vertical or lateral extent
of the ore.

Able claims

The Able claims are owned by J. K. Moeur and are located near Buzzard Roost
Creek in Sec. 30, T. 8 N., R. 12 E., unsurveyed. Exploration work exposed ore in
two areas (fig. 5). The ore consists largely of metatorbernite in clayey siltstone
lenses near the base of the upper Dripping Spring Quartzite. No diabase was observed
in the vicinity.

In Area A (fig. 5), benching and bulldozing exposed ore over an area 30 feet
long by 8 feet wide. All cover was not removed and the ore is exposed intermittently.
The thickness of the lens averages about six inches. A radiometric traverse gave
readings of 1,500 to 2,200 cps. Background reading away from the ore zone is 100
cps. A five-foot chip sample across an exposure manifesting 1,500 cps. contained
0.10 percent eU308 and a three-foot chip across a 2,200-cps exposure contained 0.35
percent eU308. A short hole drilled back of the outcrop indicates that the lens
extends more than six feet beyond the outcrop.

In Area B, a lens of ore averaging about eight inches thick is exposed about
45 feet along the bench and 12 feet into the adit. Radioactivity ranges from 0.3
to 0.8 MR/hr. A chip sample from the zone of highest radioactivity assayed 0.29
percent cU 3 08. About five tons of ore containing 0.25 percent was mined near the
portal where the ore thickened to over two feet.

Andy Gump claims

The Andy Gump claims are along Cherry Creek in Sec. 34, T. 7 N., R. 14 E.,
unsurveyed. The claims were located by Alfred Haught and others and are leased to
Twentieth Century Fuels, Inc., of Los Angeles, California.

Metatorbernite is present in a zone about three feet wide along a fracture
trending N. 200 E. A three-foot sample across the outcrop contained 0.17 percent
U308 . Exploration consists of an adit which intersected ore near the portal and
then continued parallel to it (fig 6). At 15 feet in the drift a six-foot vertical
sample on the left wall assayed 0.13 percent U308. At 40 feet the left wall was
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slabbed off exposing one of the mineralized fractures. A sample from the fracture
contained 0.72 percent U308. The high U308 content of the sample was probably due
to a concentration of secondary minerals. However, the sample does indicate that
a 45-foot strike length of the structure is mineralized. No diabase was observed
in the vicinity of the property.

Big Buck claims

The Big Buck claims are located on the steep western walls of Cherry Creek
Canyon in Sec. 36, T. 6 N., R. 14 E., and the property was claimed by Travis
Ellison and others early in 1954, and leased to Metbel Mining and Exploration
Company of Whittier, California in 1955.

The property lies just west of the Cherry Creek monocline. Several diabase
dikes are exposed in road cuts. Talus and alluvium largely mask the size and
attitudes of the dikes, but they apparently trend north-northeasterly and range from
10 to 30 feet thick. Float of the pegmatoid facies of the diabase is found in nearby
canyons.

Benching exposed an ore body trending north-northeasterly along a limonite-
filled fracture. The two sample shipments made to Cutter consist of 12 tons of 0.15
percent U308 from an open cut and 11 tons of 0.23 percent U308 from a short drift
(fig. 7). Ore is exposed for 15 feet above the floor of the adit and an 18-foot
down hole penetrated ore to the bottom of the hole. The ore zone ranges from 21
feet to nearly 6 feet in width. The tenor is variable as observed in the near-
surface workings in the oxidized zone.

Black Brush claims

The Black Brush claims on the steep west walls of Cherry Creek Canyon in
Sec. 4, T. 6 N., R. 14 E., were located by Travis Ellison and others and leased to
Western Mining & Exploration Company of Phoenix, Arizona in 1954. Exploration con-
sists of benching and drifting.

The pegmatoid facies of the diabase is common near the top of a thick sill
which lies near the base of the upper Dripping Spring Quartzite throughout this
area. Locally the quartzite is feldspathized.

Ore was developed by benching and a 64-foot drift with a 15-foot crosscut
(fig. 8). The ore zone trends north-northeasterly along an obscure fracture and
has a west-northwesterly extension along two closely spaced cross-fractures. The
lateral extent of the ore has not been determined. Ore is present in the faces
and walls of the drift and crosscut. The height of the ore body ranges from 1 to
2 feet and averages about l1 feet. Paper-thin veins of pitchblende are present
along partings in the higher grade portions of the ore zone. A three-foot vertical
sample (fig. 8) assayed 0.25 percent U308.
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Recent exploration under a Defense Minerals Exploration Administration contract
consists of about 300 feet of road construction to adit No. 1 and a 60-foot drift
about 500 feet north of adit No. 1.

Several anomalous zones along the outcrop contain ore at the surface but have
not been explored to date. Of the ore stockpiled on the property all but about 15
tons containing approximately 0.10 percent U308 was washed away by flash floods.

Blevins Canyon claims

The Blevins Canyon claims lie along Blevins Canyon between Greenback and Buck
Mountains in Sec. 1, T. 6 N., R. 12 E., unsurveyed. The claims cover an anomalous
area detected by an AEC airborne survey. They were leased and explored by Bridger
Jack Mng. Co. who vacated the lease and returned the property to the owner, Tom
Russell, early in 1956.

The ore occurs in two thin mudstone beds near the bottom of a paleo-channel at
the base of the upper Dripping Spring Quartzite. The lower zone (fig. 9) averages
about six inches thick in high grade ore but can be mined to 0.20 percent plus at
one foot thick. The upper zone averages less than 0.2 feet thick and therefore is
not included in ore reserve calculations.

Persistent southeasterly trending quartz veins which locally contain copper
minerals are present about 350 feet to the northeast of the rim outcrop, and a large
discordant diabase body intrudes the quartzite 550 feet to the northeast. Discordant
diabase is also present several hundred feet to the northwest.

Donna Lee claims

The Donna Lee claims are along Deep Creek in Sec. 13, T 5 N., R. 14 E., over
an anomalous area detected by an AEC airborne survey. The property is owned by
Miami Copper Company.

The Cherry Creek monocline is about one mile east of Deep Creek. Several
northerly trending faults lie between the Donna Lee adits and the monocline. The
most pronounced of these faults lies along the east side of Deep Creek and has a
downward displacement of about 350 feet to the west.

Diabase intrudes the Pioneer shale in Deep Creek Canyon below the property and
a thick diabase sill intruding the base of the Mescal Limestone probably extended
over this area but has been removed by erosion. No differentiated faces of the
diabase was observed. The host rock is gray, thin-bedded siltstone interbedded
with very fine-grained quartzite. Bleaching and iron-staining due to weathering
are observed throughout both drifts. Metatorbernite is spotty the length of the
drifts but is most abundant near the surface. Disseminated sulfides are common,
but no primary uranium minerals have been identified.
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The property was explored by driving two adits about 1,700 feet apart. Benching
at adit No. 1 (fig. 10) exposed a limonite-filled, east-northeasterly trending
fracture with uranium ore extending from two to four feet on each side of the
fracture. The ore was offset about ten feet to the east on a bedding plane fault
near the bottom of the bench. At the portal, ore extends upward about 20 feet.
High radioactivity is present in the floor of the drift suggesting a southerly rake,
but no exploration has been carried on below floor level. Stockpiled near the
portal are 167 tons of ore averaging 0.23 percent U308 .

A one-foot thick zone of ore containing 0.21 percent U308 is present in the
walls extending 50 feet in from the portal of adit No. 2 where the ore is cut off
on cross-fractures (fig. 11). A 50-foot crosscut was driven southeasterly from the
face of the 90-foot drift. Several bodies of ore trending north-northeast and
lying above the drift level were encountered by long-hole drilling.

Fairview claims

The Fairview claims are located on a ridge extending southwest from Greenback
(Lookout) Mountain in Sec. 12, T. 6 N., R. 12 E., unsurveyed. The owners. E. C.,
Clarence, and Irl Conway, optioned the property to Boswell and Frates, Inc., who
wagon drilled about 8,000 feet of holes ranging from 50 to 80 feet deep prior to
dropping the option.

Ore exposed in two pits and an open cut (fig. 12) occurs in weathered and
bleached siltstone 60 to 70 feet above the lower Dripping Spring Quartzite member.
Atomic Energy Commission hole No. 1 penetrated this bed and a second lower ore
zone. The AEC hole penetrated a lower third ore zone. The thickness of the upper
zone ranges from six inches to two feet but appears to average about one foot. The
two lower zones are about 11 feet thick where penetrated by drilling. Only that
portion of the upper zone adjacent to the pits and open cut is considered indicated
ore. A large discordant diabase body intrudes the upper member on the eastern side
of the claims but neither pegmatoid nor aplitic facies were observed.

First Chance claims

The First Chance claims lie just north of the Sierra Ancha Experimental Forest
in Sec. 1, T. 5 N., R. 13 E. The claims were located early in 1954 by Van Baker and
William Cline and later that year were leased to Arizona Continental Uranium, Inc.,
of Phoenix, Arizona. The property has been explored by three drifts and a small
amount of long-hole drilling. About 20 tons of ore is stockpiled on the property,
but no shipments have been made.

The host rock is a gray, thin-bedded siltstone interbedded with fine-grained
quartzite. Pyrite is abundant and chalcopyrite common in the unweathered rock.
Strata has a generally low northeasterly dip which increases toward the Globe-
Young road monocline about 3/4 mile to the west. A thick, locally discordant
diabase still is present in the lower Dripping Spring Quartzite along Parker Creek
to the south, and a small, discordant diabase body intrudes the upper member several
hundred feet to the west of the workings.
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Adit No. 1 (fig. 13) was driven about 60 feet on a north-northeasterly trending
radioactive fracture. No ore was exposed by the drift.

Adit No. 2 was started on a similar fracture near the base of a surface occur-
rence of secondary uranium minerals, dominantly metatorbernite. Adit No. 3 was
driven on the same structure about 18 feet above the level of adit No. 2 (fig. 13).
The lower five feet of adit No. 2 is in massive, fine-grained quartzite, the top of
which appears to mark the bottom of the ore. Tenor decreases near a northwesterly
trending fault zone which appears to have displaced the ore zone to the northwest.

Hope claims

The Hope claims are located on the northeast side of Workman Creek in Secs. 19
and 30, T. 6 N., R. 14 E. The owners, Maurice Sharp and Carrol Wilbanks, leased the
property to Arizona Continental Uranium, Inc., of Phoenix early in 1954 and explor-
ation and mining has been continuous since that date. By January 1, 1975, 5,325
tons of ore averaging 0.20 percent U308 had been shipped. Recent shipments taken
from the sublevels in adit No. 3 have contained more than 0.30 percent U308.

Only the upper contact of the thick diabase sill, which intrudes the upper
Dripping Spring Quartzite, is exposed in the Workman Creek area. This upper contact
is generally concordant but local abrupt discordances are present. One such discor-
dance lies between Hope adits Nos. 1 and 3 where diabase cuts through about 100
feet of strata. The host rock is fine-grained feldspathized siltstone. However,
some coarsely recrystallized material is present, usually as small dikes and
breccia fillings.

Fracture control is obscure since such fractures are largely sealed. Obvious
pyrite-coated and calcite-filled fractures which parallel the ore and in places
diverge from the ore are apparently of post-ore age.

Exploration and mining has been carried on in three adits on three north-
northeasterly trending, vertically tabular ore bodies (figs. 14, 15, and 16). The
known vertical extent of ore ranges from about 40 feet in adit No. 1 to over 60 feet
in adit No. 3. Mining widths average about four feet. The ore bodies have been
explored along strike for 110 feet in adit No. 2 and nearly 400 feet in adits Nos. 1
and 3 with ore still present in the faces of all three workings. The ore bodies
have a northerly rake.

Westerly offsets of the ore in adits Nos. 2 (cross-section, fig. 5) and 3
(cross-sections, fig. 16) appear to be due largely to pre-ore changes in dip of the
controlling fractures except for one in adit No. 3 (cross-section C-C', fig. 16)
where the ore apparently has been displaced westerly on a post-ore bedding plane
fault.

The tenor of the ore is higher in the lower portions of all three ore bodies.
In adit No. 3 ore mined from the main haulage level contained about 0.20 percent,
that from sub-level "A" about 0.35 percent, and that from sub-level "B" over 0.40
percent U308.
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A crosscut has been started that will intersect the veins in adits Nos. 2 and
3 at about rail minus 85 feet.

Horseshoe Claims

The Horseshoe claims lie across the Cherry Creek monocline on the west sike of
Cherry Creek in Sec. 10, T. 6 N., R. 14 E. The claims were located by Alfred Haught
and others in 1954 and leased to the Big Six Exploration Company who sub-leased them
to the Longhorn Exploration Company of Odessa, Texas, in 1956.

The property was explored by drifting 152 feet along a north-northeasterly
trending reverse fault which dips 45 degrees westerly (fig. 17). At the outcrop a
zone of high radioactivity extends about 18 feet east of the fault along bedding.
At one place the zone crosscuts bedding into overlying strata with no obvious
control (cross-section of portal, fig. 17). Small ore pods from one to three feet
thick and three to fifteen feet long are present along the back of the drift. The
distances which the ore may extend into the bedding beyond the right wall of the
drift have not been explored. A pyrite-filled fracture may have had some control
over the ore lens at about 100 feet (cross-section C-C', fig. 17), but no controls
were apparent in the other ore bodies. Peculiar to this property are numerous
paper-thin veins of sphalerite along partings and bedding planes.

Six and one-half tons of ore stoped from near the portal contained 0.17 percent
U308 and a sample shipment of 71 tons of drift-run rock contained 0.02 percent U308.

Jon Claims

The Jon claims on Workman Creek in Sec. 29, T. 6 N., R. 14 E., were located by
Larry Snow and others early in 1954 and leased to Regent Mining and Development
Company (later changed to Regent Uranium and Oil Company). A total of 160 tons of
ore averaging 0.11 percent U308 and 50 tons of sub-ore assaying less than 0.10 per-
cent U308 have been shipped. Approximately 450 tons averaging about 0.10 percent
U308 is stockpiled on the property. Work was suspended in August 1956.

The host rock is largely feldspathized siltstone, ranging upward from coarse-
grained to very fine-grained material, interbedded with siltstone and fine-grained
quartzite. Pyrite-coated and calcite-filled fractures and sparse galena have been
observed in more places here than elsewhere in the area. Diabase lies about 12
feet below the floor of adit No. 1 (fig. 18). The ore body is vertically tabular
and commonly coincident with offset or en echelon calcite-filled fractures. Radio-
active cross-fractures are common and where they intersect the mineralized zone
ore is generally wider and of higher grade. The ore averages about two feet wide
and extends about 22 feet above the floor of the drift to a bedding plane fault.
No effort was made to determine whether or not the ore was offset and continued
upward above the fault. The grade was spotty throughout the ore body, but mining
at excessive widths was largely responsible for the grade of the material mined.

Little Joe Claims

The Little Joe claims are along the northeast side of Workman Creek in Secs. 18
and 19, T. 6 N., R. 14 E. They are owned by the Little Joe Mining Company of
Phoenix, Arizona. Exploration work consists of benching and three 30-to 50-foot
drifts driven north-northeasterly and one 50-foot cross cut driven easterly (fig. 19).
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H. C. Smith of Globe, Arizona, leased the property in November 1956 and shipped
286 tons of ore averaging 0.235 percent U308 from stockpiles and mining operations
in adits Nos. 2 and 4.

All adits were started a few feet above the upper contact of a thick diabase
sill. The host rock is coarsely feldspathized in the lower portions of the or-.
bodies and ranges upward through finely feldspathized material to normal gray,
thin-bedded siltstone. All ore bodies follow north-northeasterly trending fractures.

At adit No. 1 (fig. 20) a ten-foot cut and thirty-foot drift follow a two- to
three-foot zone. At the outcrop the ore extends at least five feet above the back
of the drift and about two feet below the floor to the diabase. A similar ore zone
is exposed in the fact of the bench about 20 feet to the west.

The vein in adit No. 2 (fig. 21) is exposed by a lower bench with a 102-foot
drift and an upper bench with a 5-foot stub-drift. The ore zone is traceable 54
feet vertically above the floor of the lower drift and drilling indicates it extends
four feet below the floor for a total height of 58 feet. The ore narrows upward
from about five feet at the portal to about 11 feet at the upper limit. It also
narrows to 31 feet from portal to face. The vein dips westerly about 75 degrees
and appears to be slightly offset on several cross-fractures. The tenor appears
to drop slightly across a thin, sheared diabase dike near the face.

Adit No. 3 (fig. 19) crosscuts a four-foot ore zone. The ore extends one foot
above the floor and probably about seven feet below the floor to the diabase. This
zone is probably the northerly extension of the ore in adit No. 2.

A bench and a 50-foot drift at adit No. 4 (figs. 19 and 20) follow an ore body
averaging about three feet wide. The ore extends above the floor at least 20 feet
at the outcrop and probably about 10 feet below the floor to the diabase. The ore
is offset to the right on several cross-fractures. Ore is also present along
these cross-fractures, extending about one foot into the walls on each side of the
fractures. At the face the ore is probably offset into the right wall as shown in
figure 20.

Several outcrops displaying high radioactivity in a bench about 1,500 feet

northwest of adit No. 4 appear promising.

Lucky Boy Claims

The Lucky Boy claims lie near the abandoned mining camp of Pioneer in Secs. 31
and 32, T. 2 S., R. 15 E., unsurveyed. They are owned by George Stacy and others.

In 1954 the claims were leased to Phelps Dodge Corporation who explored the
property with bulldozer cuts, 13 shallow wagon drill holes, and a few deep diamond
drill holes. Early in 1956 the claims were returned to the owners who made a
16-ton shipment assaying 0.13 percent U308 .

In June 1956, the property was leased to Tulsa Minerals Corporation of Tulsa,
Oklahoma, who explored one area with over 100 wagon drill holes ranging from 25
to 110 feet deep, outlining two ore bodies.
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The claims are on a tilted fault block with strata dipping 20 to 30 degrees
southwesterly. A thick, gently discordant diabase body with its upper contact
dipping 14 to 20 degrees southwesterly, intrudes the upper Dripping Spring Quartzite.
The ore bodies which are elongate north-northeasterly appear to follow the dip of
the bedding and to be offset vertically on several normal faults.

The host rock is gray, thin- to medium-bedded siltstone and very fine-grained
quartzite. Abundant finely disseminated iron and copper sulfides are present in
the rock. A zone of tan to brown rock above the ore bodies appears to be oxidized
and commonly contains metatorbernite. Samples of secondary ore have been out of

equilibrium in favor of the radiometric equivalent U308, but the primary ore is in
equilibrium. Fracture control, if present, is obscure. In the gray beds in adit
No. 1, (fig. 22) tight fractures trending north-northeasterly commonly exhibit
high radioactivity, but they are generally not traceable for more than a few feet
along their strike or into the overlying brown beds.

Adit No. 1 driven to crosscut the south ore body was completed in late November,
1956, and during December nearly 500 tons of ore averaging about 0.16 percent U308
was mined and shipped from drifts Nos. 1 and 2. Adit No. 2 has been started to
crosscut the north ore body.

Sections drawn from drill hole data (figs. 22 and 23) were used to outline the

ore bodies.
Lucky Stop Claims

The Lucky Stop claims, on the southwest side of Workman Creek in Sec. 30,
T. 6 N., R. 14 E., were located by J. 0. and William Brunson and others who formed
the Lucky Stop Mining Company.

The property has been explored by benching and over 1,000 feet of drifting and
crosscutting. To January 1, 1957, approximately 1,650 tons of ore containing an
average of about 0.16 percent U308 had been shipped. This ore was largely drift-
run material taken wider than the ore zone. Atomic Energy Commission horizontal
drill hole Lucky Stop No. 2 (fig. 24) penetrated several mineralized zones which
have not been explored.

The host rock is gray, thin-bedded siltstone interbedded with very fine-grained
quartzite. Locally, especially in adit No. 2, the siltstone is feldspathized. Many
fractures are iron-stained and contain limonitic gouge. All ore bodies follow
obscure and branching north-northeasterly trending fractures (fig. 24). Those in
adits Nos. 4 and 5 are in an en echelon pattern. The ore appears to bottom on a
massive medium-grained, relatively pure quartzite layer.

The length of the ore bodies is undetermined since ore is present at the faces
of all adits except No. 2 which contains no ore and adit No. 4 where the ore is cut
off by a strong, northwesterly-trending fault zone. This fault zone intersects the
vein in drift 3, adit No. 5. The material is sub-ore for about 130 feet, probably
due to oxidation and leaching in the broken zone. The ore in drift 4, adit No. 5,
may be either en echelon offset or a parallel ore body. Widths vary throughout
individual ore bodies with average widths ranging from 11 feet in adit No. 1 through
2 feet in adits Nos. 2 and 4, to 2 to 10 feet in adit No. 5. The vertical extent
of the ore has not been fully explored in any of the adits. The back of the stope
in adit No. 4 and the raises in adit No. 5 are in ore giving a known height of
30 feet.
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Melinda Mine (Lost Dog and Lorain claims)

This property is on the southwest side of Workman Creek in Sec. 30, T. 6 N.,
R. 14 E., and is owned by Pat Morgan, H. M. Shaw, and D. M. Wilbanks. Clarence Via
of Santa Fe, New Mexico, leased the claims in 1954 and changed the name of the
property to the Melinda mine. An attempt to mine the northerly end of the ore
zone with a bulldozer resulted in excess dilution of the nearly 400 tons of ore
shipped to Bluewater, New Mexico. About 175 tons of ore was mined selectively near
adit No. 1 (fig. 24) and stockpiled prior to vacating the lease late in 1954.
Later this stockpile was shipped to Cutter.

Blue Bonnet Uranium Corporation of Houston, Texas, leased the property late
in 1955. They mined and shipped about 600 tons of ore averaging 0.20 percent U308
from adit No. 1 and about 250 tons averaging slightly more than 0.10 percent from
the open cut. Adits Nos. 2 and 3 (fig. 24) explored two parallel zones displaying
high radioactivity but failed to develop ore-grade material. Adit No. 4 at a lower
elevation developed only a small lens of ore. Exploration on the Lorain claims to
the south also failed to develop ore and the lease was vacated in May 1956.

The host rock is gray, thin-bedded siltstone interbedded with very fine-grained
quartzite, and is commonly bleached and iron-stained. The vertically tabular ore
body follows a N. 200 E.-trending fracture filled with one to six inches of limonitic
gouge, but only in the more favorable beds does the ore extend to the west of the
fracture. Metatorbernite coats small fractures and partings. Sulfides are more
common and the grade generally higher in adit No. 1 where the ore is less oxidized.
In this adit the ore was about 20 feet high and averaged four to six feet wide.
The ore apparently bottoms on a massive bed of light colored, medium-grained,
relatively pure quartzite. North of the adit, erosion removed the upper portion of
the ore. The best samples obtained from en echelon radioactive zones in adits
Nos. 2 and 3 contained 0.08 percent U308 .

Adit No. 4, about 75 feet below the top of the "massive" bed, was driven in
shattered quartzite and siltstone on a fracture which is nearly on strike with adit
No. 2. One small mineralized lens was exposed. Although diabase is probably within
15 feet of the floor, no feldspathized rock was observed.

Rainbow claims

The Rainbow claims are located in Sec. 32, T. 5 N., R. 14 E., and are owned by
Mr. and Mrs. Carl Larson. The Sierra Ancha Mining Company explored the property
by benching and driving a 65-foot drift. No attempt was made to save or stockpile
ore.

The host rock is dark gray, thin-bedded siltstone, bleached and iron-stained
near the surface. Discordant diabase is present in a canyon a few hundred feet
to the southwest and diabase sills intrude the overlying Mescal Limestone. Sulfides
are common but no primary uranium minerals were identified.

The ore occurs in a vertically tabular body along a north-northeasterly
trending fracture (fig. 25). The thickness varies with the favorability of the beds
but the minable width averages about two feet. High radioactivity at the back and
floor indicates that the ore continues above and below the adit but the vertical
extent was not explored. Ore is present in the right wall at the face.
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Red Bluff claims

The Red Bluff claims are in Sec. 31, T. 5 N., R. 14 E., on the southern flanks
of the Sierra Ancha Mountains. This is the site of the original uranium discovery
in Gila County in 1950. Between 1950 and 1954 Carl Larson worked the property and
shipped nearly 500 tons of ore reported to contain an average of 0.38 percent 'J308.

In 1954 a contract sale of the property was made to the Sierra Ancha Mining
Company of Sheridan, Wyoming. During the year they mined the west block (fig. 26)
and shipped about 2,200 tons of ore to Bluewater and later shipped 600 tons of low-
grade ore to Cutter. They also explored the east block with two adits and a minor
amount of drilling. Early in 1955 the contract was nullified and the property
returned to Mr. and Mrs. Carl Larson. In 1955 the Uranium Corporation of America,
of Salt Lake City, obtained an exploration option on the property. The property
is now idle.

The Red Bluff ore bodies are present on both sides of a N. 200 E. steeply
dipping reverse fault intruded by a 150-foot thick diabase dike. Vertical dis-
placement is about 250 feet with the east block down.

In the west block (fig. 26) ore bodies are vertically tabular and are
generally coincident with N. 700 W. fractures. The host rock consists of bleached
and iron-stained siltstone and very fine-grained quartzite.

In the east block (fig. 27) results from drilling indicate that the ore may
be horizontally tabular and elongate along the dike. The ore appears to be localized
in three favorable stratigraphic intervals but locally crosses bedding. Drilling
results indicate a strike length of over 275 feet and widths in excess of 50 feet.
Thicknesses range from 6 to 25 feet in the lower two ore bodies and average about
two feet in the upper zone. The thickness and tenor of the ore appear to decrease
away from the dike. Ore present below drift level throughout the 200-foot length
of adit No. 12 may represent extensions or fingers of the main ore bodies following
east-southeasterly fractures.

A 100-foot drift about 150 feet southerly from adit No. 12 exposed abnormal
radioactive material but ore was not developed.

Shepp-Wilson Creek claims

The Shepp claims are located along Wilson Creek in Sec. 31, T. 8 N., R. 15 E.,
and are owned by the American Asbestos Cement Company of Phoenix, Arizona. Workings
on the property consist of four adits at the bottom of Wilson Creek canyon (fig.
28). The workings were reached by a 300-foot steeply inclined tramway down a
break in the precipitous canyon walls. Since work stopped in 1954 flash floods have
destroyed the lower portion of the tramway and washed out track left in the canyon.

Nearly 900 tons of ore was stockpiled in three dumps near the company's
asbestos mill. Samples taken from the stockpiles in 1954 ranged from 0.09 to 0.17
percent U308. Exposure to the weather for over two years has resulted in lowering
the grade by leaching and recent samples from the surface of the dumps have assayed
under 0.10 percent U308. However, by discarding the surface rock approximately 350
tons of ore containing about 0.15 percent U308 should be recoverable from the 500-
ton dump.

45



0.17

Section Along Cross-Cut

W 0.30 0.25 E
010. 30

Diagrammatic Section Along South
Wall of No. 12 Adit

W \E

0.20 0.25

Diagrammatic Section
Along North Wall of No. 12 Adit

N

Explanation
:: Mineralized Zone

NOTE: Grades from radiometric scanning.

0 20 40 60

Scale feet

Location of cross sections shown on Figure 26 Geology by R. J. Schwartz, Jan. 1957

FIGURE 27
Geologic sections, East Block, Red Bluff claims

46



1.8
2.0

1.8
0.5

2.3 ' .- 2.81.5
.3.1-3.0

1.3 3.5
5.0

3.4
1.5

,.,."N. E. Adit
Wilson Creekowa

S. W. Adit

3.4

3.7

3.8

1.8

2.9

4.0

3.5

3.8

2.5

0 50

Geology by R. J. Schwartz, F. G. Williams, Jan. 1957

Explanation

---- Fracture

Mineralized Zone

100 150

Scale Feet
NOTE: Readings in MR/hr

Background = 0.04 MR/hr

FIGURE 28
Geologic plan and section, Shepp-Wilson Creek claims

0

C,)

.0
3I



The ore occurs in vertically tabular bodies trending north-northeasterly. In

the more northern adits, the ore is discontinuous. In the southwestern adit, the
ore is continuous and extends beyond the face of the drift and above the back of
the stope. High-grade ore is present, but discontinuous, throughout the ore zone.

Suckerite claims

The Suckerite claims lie across the Workman Creek to the west of the Globe-
Young road in Sec. 24, T. 6 N., R. 13 E., unsurveyed. The property is owned by
Robert J. Fernandez and others and was leased to Ross Burke who sold the lease
to Tulsa Minerals, Incorporated, of Tulsa, Oklahoma, late in 1956. The 40-ton
initial shipment was made in three lots as follows:

Type of Material Grade

1. Selectively mined ore 0.28% U308
2. Representative ore from 80 ft. of drift 0.14% U308
3. Siltstone adjacent to ore 0.05% U308

Through January 20, 1957, an additional 300 tons of ore has been shipped. Ore
from overhead stopes (fig. 29) contained 0.22 percent U308 and that from underhand
stopes 0.27 percent U308 .

The property covers the northern portion of a block of upper Dripping Spring
Quartzite and overlying Mescal Limestone, averaging 500 feet wide and about a mile
long, which is completely isolated in diabase. The quartzite is badly shattered
and the limestone highly altered. The dip of bedding ranges from 55 degrees
easterly to the north end to 15 degrees easterly at the south end of the block.

To date the property has been explored and mined from adit No. 1 (fig. 29).
Small pods of ore are present in the lower bench adjacent to the portal. A three-
foot chip sample across an easterly-trending fracture, taken about 18 feet above
adit level, assayed 0.22 percent U308 . No exploration has been undertaken on this
possible ore zone. Adit No. 1 follows a bedded ore body. The ore is about 11 feet
thick at the portal but thickens to three to four feet in the drift. It averages
21 to 3 feet thick at the back of the overhead stope but thickens to five or six
feet at the floor of the underhand stope. At 115 feet the ore is cut off or dis-
placed at a cross-fracture containing about a half inch of limonitic gouge. Beyond
a similar fracture at 124 feet, a three-foot bed of ore is again present.

At adit No. 1 the strata dip about 45 degrees easterly and the diabase contact
about 43 degrees easterly. In adit No. 2 the strata dip about 40 degrees and the
diabase contact 36 degrees. This indicates a gentle upward discordance in the dia-
base contact to the east and north.

Adit No. 2 was driven to crosscut the northerly end of the ore zone at an
elevation 54 feet below the floor of adit No. 1, but the slightly discordant diabase
appears to have cut nearly through the ore zone at this point.
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Sue claims

The Sue claims, on the south side of Bull Canyon in Sec. 19, T. 5 N., R. 15 E.,
are owned by Arizona Globe Uranium, Inc., of Globe, Arizona. Exploration work
consists of 1,670 feet of drifts and crosscuts and over 1,500 feet of long-hole
drilling. Of this work, 500 feet of drift, 250 feet of crosscut, and 800 feet of
long-hole drilling were done under Defense Minerals Exploration Administration
contract. Nearly 500 tons of ore, averaging over 0.18 percent U308, was shipped
and about 40 tons of lower grade material is stockpiled on the property.

The host rock is thin-bedded siltstone interbedded with very fine-grained
quartzite. Secondary uranium minerals, primarily metatorbernite, are abundant
in certain zones near the surface and are common along fractures and in porous,
oxidized beds underground. Fluorescent uranium salts, generally associated with
gypsum, form encrustations on the mine walls near ore bodies.

At the surface, ore appears to be low grade rim concentrations of secondary
uranium minerals along the outcrop of favorable strata. Underground the ore is
coincident with obscure, discontinuous or en echelon fractures trending north-
northeasterly. Ore mined between "A" and "B" (fig. 30) contained both primary and
secondary minerals. The ore body was about 200 feet long with widths ranging from
3 to 12 feet and heights from 5 to 8 feet. The larger ore bodies occur at fracture
intersections.

Tomato Juice claims

The Tomato Juice claims are along Regal Creek on the south side of the Salt
River Canyon in Sec. 35, T. 6 N., R. 16 E. They are owned by Grady Gulledge, Frank
Lewis, and John Williamson of Globe, Arizona, and were leased to and worked by
Uranium Interprises, Inc., of Phoenix, Arizona, who abandoned the lease late in 1956.

Mine workings consist of two adits facing each other on opposite sides of Regal
Creek (fig. 31). Approximately 150 tons of ore containing an average of 0.15 per-
cent U308 was shipped and about 55 tons of 0.12 percent ore is stockpiled in the
canyon. The ore was raised from Regal Canyon over a 400-foot bucket tramway and
hauled out of the Salt River Canyon over 21 miles of steep and winding road.

The ore is in a vertically tabular body extending six inches to one and a
half feet on each side of a north-northeasterly trending fracture. The average
minable width is about one and a half feet. A bedding plane fault marks the upper
limit. Company drilling indicates that the ore is present to at least six feet
below the floor of the drifts.

The host rock is very fine-grained quartzite and thin-bedded siltstone which
is locally feldspathized. Abundant iron sulfides are present. Diabase sills
intrude the overlying Mescal Limestone. About a half mile to the west diabase cuts
upward into the upper Dripping Spring Quartzite on the down folded eastern side of
the Rock Canyon monocline. The position of diabase, if present, is not known since
underlying strata are not exposed in the vicinity of the claims.

50



,Mined 8/1/55
20 tons 0.12%

Mined 1/1/.
190 tons 0.1

M
19

Adit No. 2
.. Adit No. 1

85 ,, ,,, ,Road,

210' A 85

858

C 80* 8* 55

\ 6 i85 - CaCO
Raise 10'- O5* - ) aO

04 ' 75*

8* : 90o

CaCO

5%8.
15% 

- 85 85*

ined 5/1/56 /85 850
8 tons 0.16% \..

B 1

Mined 6/1/56
82 tons 0.30% aise 5 85*
84*

70* 75*0

?83 85 80* Explanat
800 Fracture

S750

.n Ox! Minerali;
Haulage

Upper L
Ca CO3

Oxidized zone Bx Ca C03

_Ca CO

Ca CO

85

80o

Raise 6' ) - -Slightly radioactive

Calcite) Ca CO3  N
Less Oxidized

80*

Ca CO3  Ca CO3

1' Bx 900 Raise
87* 6'

eJoints

Ca CO
3

80*

Ca C03 - 850*5 0 5

Scale feet

Geology by R. J. Schwartz, J. E. Kinnison, E. V. Mace, R. D. & R. A. Miller, Oct., 1957

FIGURE 30
Geologic plan and sections, Sue claims

51

ion

zed Zone
Level

evel



Explanation /
V Fracture

Mineralized Zone
A-37843 3.0' = Sample width

0.22% grade
% U3 09

30

0

m

$ .

0

Q '4

01.0

Vein with Iim. Ca

.8M

.0 1" CaCO

85

8

.5 normal -3

0 .3

.-.- ' A-
-.- 88*

A-378

85 '

0)

A -3784 F 0
10.%

- Regal Creek

850 2.5' S102
Yellow uranium
mineral 1.5

800 * MR/hr

810 /' 1.5' Surface 1.0 MR/hr

TRAM. 360' to top.
827 Average inclination 38*

A-3552 1.5'
MR 0.19 %

.8 MR/hr
CO3  : Vein 2'

R820
R 88"' Vein 1'
830 Vein 1.5'

-3528 1'
Vein 1' 0.8 %

-- 82*
A-3784 C 1.5' Back 1.5 MR/hr

.18%

Plan
Vein 1.5' 1.2 MR/hr

0.8 MR/Hr
890
MR/hr

3784 D floor 2.5'
.17 %

4 E 3.0' 1.2 MR/hr
0.22 %

20 40 60

Scale Feet

Geology by R. D. & R. A. Miller, Dec. 1956

FIGURE 31
Geologic plan and section, Tomato Juice claims

52

Bd. fault. 2' above track 600
1.8' vein A-3784-B
Face 1.8' 1 MR/hr

2.2 %

Indistinct .5 MR/hr
maximum - :

850. ein 1.5'
/ 1.0 MR
/ to 2.3'

'above track

880 850

A-3784 2.5' Vein healed
.12 % - no structure

A-3529 2.3' 820

.41 %
-Vein 4' ,

850 A-3784 '

-87* .31%
Vein 1' .7 MR/hr



Workman claims

The Workman claims are on the north side of Workman Creek in Sec. 19, T. 6 N.,
R. 14 E., lying between the Little Joe and Hope claims. Early in 1954 Arizona
Continental Uranium, Inc., leased the property from the owner, Charles Nichols.
Exploration work consists of benching and drifting but minable ore was encountered
only in adit No. 1. The lease was vacated in May 1956.

The ore is in a vertically tabular body which averages about three feet wide
and trends north-northeasterly (fig. 32). About 150 tons of ore averaging 0.15
percent U308 and 35 tons of below 0.10 percent U308 were shipped. Most of the
ore was mined and stockpiled prior to the completion of the buying station at
Cutter and was taken at full drift width which resulted in considerable dilution.
Ore was left in the back near the portal because its removal might result in caving
and the loss of the adit. Other promising outcrops displaying high radioactivity
are present but unexplored.

Undeveloped Properties

The Junction claims, owned by Arizona Continental Uranium, Inc., of Phoenix,
and located on Ash Creek in Sec. 19, T. 5 N., R. 17 E., unsurveyed. Samples were
taken across a six-foot mineralized zone by company personnel during assessment
work. A 30-inch sample assayed 0.12 percent U308 and an 18-inch sample, 0.18 percent.

The Lamanite claims (Deep Creek group) are also owned by Arizona Continental
Uranium, Inc., and located on Deep Creek in Sec. 24, T. 5 N., R. 14 E., and Sec. 19,
T. 5 N., R. 15 E., unsurveyed. High radioactivity is present in a zone l to 2
feet on each side of a south-southwesterly trending fracture. Samples taken by the
company assayed from 0.10 to 0.25 percent U308 with a three-foot chip across the
zone assaying 0.15 percent. In its outcrop appearance this zone is very similar to
the outcrop of the ore body at Donna Lee adit No. 1.

The Peacock claims, owned by C. T. Davis and others, are located on the south
side of Salt River Canyon in Sec. 31, T. 6 N., R. 17 E., unsurveyed. Of four
small bench cuts, high radioactivity is present in three. Assays of samples range
from 0.10 to 0.22 percent U308 .

POTENTIAL

The geologic potential of Gila County is considered to be that of the Dripping
Spring Quartzite because all of the large reserves developed are for deposits in
that formation. A large percentage of the favorable zone is covered and several
ore bodies have been discovered by underground exploration. On the Lucky Stop
claim (fig. 24) the ore body in drift 4 of adit No. 1 was not detected at the
surface, nor were two of the four mineralized zones intersected by the AEC hori-
zontal drill hole. The Donna Lee adit No. 2 was driven on a thin flat-lying
radioactive zone and the six parallel vertical veins were discovered through under-
ground exploration. There are at least 20 known radioactive outcrops which have
not been explored, but which appear as promising at the surface as did many of the
outcrops of currently producing ore bodies.
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PRODUCTION AND AMENABILITY

Prior to the opening of the government ore buying station in Gila County,
approximately 2,600 tons of ore from Red Bluff and 200 tons from Melinda (Lost
Dog) were shipped to Bluewater, New Mexico. During the first 18 months of
operation ending January 1, 1957, the ore buying station received 10,737 dry tons
of ore and 1,309 tons of protore material. Of this amount 10,283 tons averaging
0.19 percent U308 and 1,075 tons of protore were from Gila County. During this
period the Hope and Lucky Stop, the only steady producers, accounted for 64
percent of the ore shipped from Gila County. The Hope produced 5,279 tons of
ore averaging 0.20 percent U308 and 82 tons of sub-ore from drifts and stopes.
The Lucky Stop shipped 1,623 tons averaging 0.165 percent U308 and 259 tons of
sub-ore, mostly from development drifting. The low average of Lucky Stop ore is
largely due to shipping drift run material from ore bodies narrower than drift
width. Three properties started steady production late in 1956, the Suckerite and
Little Joe in November, and the Lucky Boy in December. Ore from the Lucky Boy
averaged 0.16 percent, from the Suckerite, 0.21 percent, and from the Little Joe,
0.235 percent U308. During December 1,300 tons of ore were received at the ore
buying station. Of this amount 1,167 tons were from Gila County. The monthly
average tonnage received during the first 18 months was 670 tons. The monthly
average from Gila County was 630 tons.

Ore from the Dripping Spring Quartzite is considered Class C metallurgically
by the AEC Processing Division because of the refractory nature of the material.
The Colorado School of Mines Research Foundation and the ARC Laboratories,
Phoenix, Arizona, are making metallurgical tests of the ore from Tulsa Minerals
Corporation in an attempt to work out an economical uranium extraction process.

CONCLUSIONS

Uranium occurs in many types of host rocks in Gila County but to date only
the deposits in the Dripping Spring Quartzite are considered to be of economic
importance. All known commercial deposits in the Dripping Spring Quartzite have
been found in the upper member.

Individual ore-bodies were emplaced along fractures trending approximately
N. 200 E. and N. 700 W. Most ore bodies are nearly vertical and tabular with
widths averaging two to four feet, heights averaging 30 to 50 feet, and lengths
known to exceed 400 feet. Nearly all ore bodies have a narrow central portion of
higher grade ore with the tenor gradually decreasing outward. The principal
uranium mineral is finely disseminated uraninite. Thin seams of uraninite are
locally present. Abundant sulfides coat fracture surfaces and are disseminated
through the rock. Pyrite is the most abundant, chalcopyrite common, and galena
and sphalerite rare. Pyrrhotite and, rarely molybdenite, are present in the
feldspathized rock.

The ore appears to be genetically related to the diabase. Most of the better
deposits are near thick diabase sills or dikes, and feldspathization of the silt-
stone is common adjacent to the sills. The emplacement of both diabase and ore
appears to have been partially controlled by monoclinal structures.
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Table 1. URANIUM PRODUCTION, GILA COUNTY, ARIZONA

Property-

Bee Cave

Big Buck

Black Brush

Donna Lee

First Chance

Hope

Horseshoe

Jon

Little Joe
Vn
0'

Lucky Boy

Lucky Stop

Melinda Group

Red Bluff

Red Cliff

Suckerite

Sue

Tomato Juice

Workman

Period of Production,
CalendarYear

4th quarter 1955

4th quarter 1956 to
3rd quarter 1957

4th quarter 1955 to
3rd quarter 1956

4th quarter 1959

2nd quarter 1957

3rd quarter 1955 to
4th quarter 1960

4th quarter 1956

1st quarter 1956 to
3rd quarter 1956

4th quarter 1956 to
4th quarter 1960

2nd quarter 1956 to
2nd quarter 1957

4th quarter 1955 to
3rd quarter 1957

4th quarter 1954 to
2nd quarter 1956

3rd quarter 1953 to
4th quarter 1955

4th quarter 1955

3rd quarter 1956 to
3rd quarter 1957

3rd quarter 1955 to
2nd quarter 1956

1st quarter 1956 to
2nd quarter 1956

3rd quarter 1955 to
2nd quarter 1956

Total Production

Tons %U308 Pounds U308

5 .04

279 .14

19 .09

12 .16

36 .08

9,050 .30

14 .09

206 .10

2,703 .20

2,336 .17

2,847 .16

1,562 .16

3,009 .19

7 .21

2,603 .23

450 .21

140 .15

258 .11

4

803

33

39

60

55,204

25

416

10,834

8,016

8,891

4,194

11,393

30

11,947

1,860

433

569

"No-Pay Ore"

Tons %U308 Pounds U308

5 .04 4

11

36

14

49

23

259

522

213

.07

.08

.09

.09

.07

.07

.07

.09

93 .07

15

60

3

7-

3E

1

Purchased

Tons %U308

279 .14

8 .11

12 .16

- 9,050

25 -

38 157

- 2,703

32 2,313

63 2,588

31 1,040

B3 2,796

- 7

- 2,603

- 450

- 140

30 165

.30

.10

.20

.17

.16

.17

.20

.21

.21

.21

.15

.13

25,536 .22 114,751 1,225 .07

by AEC

Pounds U308

803

18

39

55,204

328

10,834

7,984

8,528

3,463

11,010

30

11,947

1,860

433

439

e

F

1,831 24,311 .23 112,920TOTALS



Exploration and development have been accomplished largely by drifting and
long-hole drilling. In many cases, little or no effort has been made to explore
the vertical extent of the ore, in other cases, the ore was stoped as exploration
progressed. Because of the large area underlain by upper Dripping Spring Quartzite,
the number of promising, but unexplored, radioactive outcrops and the discovery of
unexposed ore bodies by underground exploration, the geologic potential for addi-
tional discoveries is excellent.

Prospecting is best accomplished by making thorough and methodical radio-
metric traverses of the favorable stratigraphic zone, giving special attention to
north-northeasterly and west-northwesterly trending fractures. Isorad maps, if
only rough sketches, are helpful for planning exploration programs.

Where ore bodies are exposed at the surface, the most effective means of
exploration has been by drifting on the ore. Where ore bodies cut off or pinch
out, long-hole drilling may discover offset or en echelon ore zones. Where the
favorable horizon is concealed by overburden in areas of known mineralization,
horizontal diamond drilling appears to be the most efficient method of exploration.
Ore bodies narrower than drift width should be mined selectively. The ore is
generally megascopically indistinguishable from adjacent waste and cannot be
economically sorted if the two are mined together. Most known ore bodies are wide
enough between assay walls to permit economical stoping.
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