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THORIUM INVESTIGATIONS 1950-1952, WET MOUNTAINS, COLORADO
By
\Ro A, Christman, A, M. Heymen, L. F. Dellwig,
and G. B, Gott |

ABSTRAGT

The Wet Mountain thorium district was discovered in 1950 by members
of the U, S, Geologicel Survey during reconnaissance investigations for
uranium madg on the'behalf of the Atomic Energy Commission, ‘The size of
_ this new distriet is incompletely known, but the deposits found to date.,
are in an aree 20 miles long and about 10 miles wide, the southwest boundary
of which extends northwest from Queride and Rosita, Custer County, into
Fremont County. Most of the deposits, however, are in éhe southeastern.
half of this area. .

The thorium minerals occur in barite-sulfide. veins along northwest-
trending shear zones that cut a pre-Cambrian complex of amphibolite,
biotite-granite gneiss, metagabbro, migmatite, microcline granites, pééman
tite and white granite, and syenite (2?). Along the shear zones are pre-
mineralization basic (lamprophyre (?)) dikes.

Thorite has been tentatively i?entified as the principal radio-
active mineral, It is associated with barite, quartz, galena, flnorite,
limonite, and pyrite. Some of the shear zones perhaps can be traced for
as much as 2 miles, but the i@rgest known thorium-bearing ore body is as
much as 300 feet iong, 26 feet wide, and 400 feet deep. Samples from the

veins contain as much as 1.6 percent equivalent ThOsy,



. \ Eleven diamond drill holes, totfaling 3 ,29_201; feet hav»ep ez'plored. 'five
shear zones on the Haput,aARanch, Three ore bod:‘iTes“ oni" possible econgmic
interest are indicated in twg interconnecting ghear zZones. No other deﬁosits
in the Wet Mountains have been explored, or even sampled ‘adeciuately to hazard

an estimate as to grade and tonnage of reserves.



INTRODUCTION

Thoriunr&marlng shear zones were discovered in 1950 at Haputa Ranch
on the west side of tgg Wet Mountaing in GusterAGQUDty? Colorado, but the
size of this new metallogenic province of thorium is inéompletely knoﬁh.
Most of the known radioactive shear zones are in an area about 12 miles
long and six miles wide, eﬁtending north—northwest from the discovery
locality at Haputa Ranch, 4 miles east o£ éuerida;.custer County, into
Fremont County ("project area" of fig..l), Iéolated, but, similar deposits
ogccur oﬁtside this area north ah& west of Querida and near Texas Creek
(fige 2). .The entire known thorium-bearing area is about 20 miles 1ohg.
and 10 miles wide., To the east of this area is the highest part of the
Wet Mowntaing; to the west is the Wet Mountain Vailey and the high
Sangre .de Cristo Mountains,

Prior to the discovery of thorium in the‘wéét Mountains, the only
exte?SiVe.geologic investigation within the region was the study of tﬁe
Rosita-Querida-Silver—Cliff-Westcliffe mining district by Emmons and
Cross (1896). " This dlstrlct comprlses an area of predom&nantly Tertiary
volcanic rocks and contalns sllver, lead, gold, zine, and copper in
veins and associated breccias. To date (1952), no ahnozmally radloactlve
rocks have been found within ‘this area. The thorium deposits are farther
tothe east, in shear z°hes thaﬁ cut'unmapped pre~Cambrian igneous and
metémorphic Trockse Withln the shear zones are minor deposits of silver, lead
and barite that may or may not be radioactive as well as thorium dqp031ts
devoid of silver, lead, and barite. The largest of the lead deposits is the

cerrusite mine at Tlse (figs 2 in envelope).
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The radioactive shear zones were discovered by means of a car-mounted .
Geiger counter by G, B, Gott and L? F. Dellwig of the U, S. Geologi.cal.iSl}rV‘ey
in July 1950 while enroute to investigate thg occurrence _of a..i.sl:‘i_ght]y radio-
active .granite samplé submitted to the Geological Suﬁey by Lawrence Knobbe
from George Haputats .ranch., Shortly thereafter thorite was identified from
veins in the high]_j radioactive ;hear zones found on Haputé!s ranch, During
August 1950 Dellw.ig'and Co Go qules ma.;le: an outcrop map of .t.he Haputa
Ranch property (Gott and Dellwig, 1951); during the summer of 1951 Denﬁig
and A, M, Heyman.ma.pped the._Tuttle, Greenwood, apd Haputa Extension properties
(De]iwig, 1951). 1In 1950 and 1951, Gott, heilurj.g, and Heymn examined numer—
ous other prospects in the Wet Mounta,ln area. and by. radiometric reconnaissance
traced out sevéral of the larger shear zones, On the pasis of these pre-
liminary studies a program.of dia.mond.;drilling was prOposed_ by the Geological

Survey to explore the best known deposit at the Haputa Ranch area to determine

_ the characterlstlcs of th:Ls new type of mnera.l depos:.t at depth, Between

November 1951 and April 1952 the U, S. Bureau of M:mes, under contract to the

Atomic Epergy Commission, cored eleven diamond drill holes at Haputa Ranch.
. !

Kenneth Bell and assistants of th‘e Geological ‘Survey gamma-ray logged the
drill holes, Heyman and R. A. Christman were responsible for the geologic
studies ;‘ but over—all supervision of the dri]J.ing was the responsibility of
c. C, Toﬁvle; Jre., of the Division of Rg;w Materials., Atomic Energy Commission.
Dellwig and Gott spotted the first seven drill holes and Heyman was tﬁe ‘

geologist in the field. Christman assumed responsibility for the project
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at the end of February 1952 and with Heyman supervised the later pheses of
the drilling program, revised Dellwig's map in accordance with the new data
obtained during drilling, and prepared this report, which sumerizes all
informetion gatheréd in the area prior to July 1952.

" As a result of the detailed and reconnaissance studies, areel mapping
(et a scale of 1s 6,000) oﬁ a topographic base of 60 square miles was started
by the U. S. Geological Survey in July 1952 (fig.2). This study, under the
direction of Q. D. Singewald, is part of a larger regional program underteken
by the Survey that will eventually involve mepping eight quadrangles. This
report, therefore, should be considered preliminsry in nature and it should
be realized that many of the ideas presented are subject to change as more
information is obtained. All of the work by the Géological Suryey ;n the
wbt Mountain aree has been done on the behalf of the Division of Raw
Msterials, Atomic Energy Commission. |

Speéial acknowledgémént should be made of the persommel of the Trace
~ Elements Section Denver Laboratory, who made all the aralyses, The writers
elso are indebted to W, Tuttle, M. Greenmwood, L. Knobbe, E, Sparling, and
particulerly George Hiputa, for their cooperation and aid in locating meny

of the radiosctive deposits,

ROCK UNITS ‘ _ N
The pre-Cambrian metemorphic and igneous rocks in the Wet Mountain
ares are composed principally of an older series of schists and gneisses
and a younger microcline granite which commonly occurs interlsyered with
the older rocks. In the southern psrt of the area, a coarse-grained
hornblende-rich rock, eithfr a metagabbro,ggtbbré, or peridotite, is older
than the microcline granite and younger than the gneisses and schists., All

of these rocks are cut by pegmatite, and basic and acidic dikes.



Haputa ranch (Units
- proposed by Dellwig
(1950)) _

Table l.—Correlation of rock units in text figures.

Haputa ranch (Units
revised by Christman
and Heyman, (fig, 3))

Haputa Extension
(Dellwig and
He;yman., (figo l5))

Greenwood property
(Deliwig and Heyman,
(fig. 16))

13

Tuttle ranch

- (Dellwig and Heyman

(fig. 17))

Lamprophyre dike

Pegmatite

Microcline granite

Gabbro and peridotite

Hornblende-andesine
gneiss

- Granite gneiss

Quartz-hornblende
schist

Basic rock
(occurs as dikes)

Syenite (?)
Pegmatite and white
granite

Microcline granite
(three varieties)

Migmatite

Metagabbro

Biotite.granite gneiss

Amphibolite

Lamprophyre dike

Granite pegmatite
dike :

Aplite dike

Gneissic microcline
granite

Injection gneiss

Gabbro and peridotite

Hornblende-andesine
gneiss

Granite gneiss

Quartz-hornblende
schist

Lamprophyre dike

Granite pegmatite
dike
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In Hardsorabble Canyon (fig. 2) to the east, there are good exposures
of a thick layered sequence of metasediments ranging from biotite schist to
plagioclase~hornblende gneiss cut énd,injected by subordinate amounts of
migrocline granite in dikes and siils. .Along the Oak Creek road to the

north the exposures are principally biotite granite which probablyuigi._

‘related to the Pikes Peak granite, The rock sequences described in this

report include representatives of all these rock types. )
Empiricel mapping units that may be distinguished_loc%lly within the
1imited tracts mapped by plane table were set up at the Hﬂﬁuia, Greenwood,
and Tuttle properties, in thé absence of mapping units applicable to the
area as a whole, established either by areal geologic mapping or by
:t"eg:loma.l‘"s1:,:0&d;:lgraph;ic"I studies, inasmch as the deposits are in geolo-
gically unmepped terrain, Moreover, this report is a compilation of work
done at different times by different men, the terms used to designate
specific map units of the complex pre-Cambrian rocks at the various deposits
ere not uniform, The rocks in the Haputa Ranch area are best known, as &
result of data from the dri;ling and the detailed geologic mapping there
(fig. 3 in énvelope)° Table 1 shows the prébable correlations between
the Haputa area and the other thrée mapped by plane table (figs. 15, 16,
17 in enveiope). The original units that Dellwig used in mepping the
Heputa Ranch deposits in 1950 (Dellwig, 1951) are.included in table 1 for

comparison with the revisions, made by Christmen and Heyman in 1952, on

the basis of the information from drilling, Future studies may show that

some of these revisions also are applicabie to the other mapped areas.

The pre-~Cambrian rocks mapped in the Hapute Ranch ares are divided

" into the following units, listed in order of decreasing age: 1) amphibolite, .

N .
2) biotite granite gneiss, 3) metagabbro, 4) migmatite, 5) three varieties
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of microcline granite, 6) pegmatite and white granite, and 7) syenite (?).
The only rocks that may be Tertiary in age are basic dikes and veins.

ggpﬁibolite, o

The amphibolite is probably the oldesﬁ rock in the Haputa Ranch area.
It hes a uniform, fine-grained texture and is composed of hormblende,
plagioclase, and minor biotite. In thin section, éome varieties contain
small amounts of quartz. If the exposures were better, it is likely that
several varieties of amphibolite and hornblende schist could be distinguished
on the basis of the quartz and biotite content énd the degree of schistosity.
The foliation is generally good; lineation is obscure,

Because the rock weathers easily and the exposures are poor, a much
larger amount of amphibolite waé found in the drill core and trenches than
in surface outcrops. It is estimatea’that probably 30 pefcent of the covered
areas mapped as "biotite granite gneiss and amphibolite" at Haputa Ranch may.
be underlain by amphibolite.
_ Most of the amphibolite occurs in the biotite granite gneiss as péds
and stringers, generally aligned with the foliation of the granite gneiss,
gn places it is folded and contorted and.has a gneissic structure. In a
few places, the rock is in dike-like masses that are at éﬂgles of less than
10° to the foliation of the graﬁite gnelss, Déllwig believes these dike-
like masses mepped as amphibollte, are a hornblende-andesine gneiss of
slightly younger ages N ' .

This amphibolite unit (fig. 3) corresponds in age to the quartz-hornblende
schist in the Haputa Extension area (fig. 15), the hornblende-plagioclase
gneiss at the Greenwood property (fig. 16), and the quartz-hornblende-

plagioclase gneiss at the Tuttle property (fig. 17).

AN
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Biotite granite gneiés ”

The biotite granite gneiss in the Haputa Ranch area is a pink Fg gray,
medium-grained, well foliated rock. For the most part is it composed of.pégkm )
and white feldspar (about 60 percent), quartz (30percent) and mafics (10 per-
cent)., The mafic minerals—-mostly biotite and hornblende—in a few plages
comprise as much as 70 percent of the rock. They are responsible. for ﬁh?.
well-developed foliation, In a few places this rock has a steep or vertical
lineation, - )

The biotite granite gneiss is poorly exposed and weathers to a brgwn@sh
rock in which the foliation is strongly emphasized, On figure 3 the location
of outecrops is shown by foliation symbols; many of ﬁhe covered areas were
assumed to be granite gneiss,

Where the biotite granite gneiss has been altered by lit-par-lit
injection or migmatitic introduction of youngef granitic material, it forﬁs
a resistart outerop, and in places the biotite granitelgneiss grades along
strike into a ridge-forming migmetite, Rock with less than 20 percent added
material was mapped as Biotite granite gneiss; rock with more than 20 per-
cent was mapped as migmatite in the Haputa Ranch area,

The biotite granite gneiss is cofrelated with the granite gneiss in
the Haputa Extension area (fig. 15) and the biotite granite.gneiss and
weathered hornblende granite at the Greenwood property (fig. 16).

The origin of the granite gneiss is unknown; it mey be a truc.igneous'

rock or, more likely, it is granitized or migmatized sedimentary rock.

Metagabbro
In the Haputa Ranch area, metagabbro is the second most abundant roek

type. General reconnaissance indicates, however, that it is not as abundant
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elsevhere in the Wet Mountain area, The most common varietyvis a_mediumf

grained, dark-green to black rock containing 60 to 50 percent mafic minerels
" and 40 to 50 percent plagioclase (labradorite), Ihe mafic minerals are princi—
pally hornblende with minor amounts of green pyroxene and biqtite. Where_
fine-grained, the rock is very difficult to distinguish from amphibolite,
especially if the pyroxene is not visible, Locally, another common variety
resembles & hornblende or peridotite; this rock consists entirely of medium-
to-gsoarse~grained hornblende with negligible plagioclase, A third variety is
a striped rock in which.the plagioclase is most abundant in layers 1/16 to
1/8 iuches thick that separate hormblende-rich layers. In addition to
variations between these types, changes in grain size and degree of foliation
give the roek aAvariety of appearances. |

In places the metagabbro has well-developed lineation, foliation, or
boths in others it is almost granitoid, It is difficult to determine its
structure in the field, however; becauses: 1) the rock weafhers'to rounded
masses which are seldom in place, and 2) the outcrops are too small and
scattered to decipher the numerous variations in the foliation and lineations.
The foliation in a metagabbro mass nofth ofvthe country road that crosses the t
Haputa Ranch, is well develgped end parallels the regional foliation trend.
In several places tha'ghbbro contash pargllels foliation of the oider biotite
granite gneiss (or migmetite), but in other places the contact is at right
angles to the foliation'suggesting tﬁat the gabbro is probably intrusive
along this pre-existing structure,

Reconnaissance in other areas has indicated that additional work is
necessary to determine the variations and origin of this unit. Rocks that
- are megascopically similer appéar to be igneous intrusions in one place and

metasedimentary (?) gneisses in other places,’
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The metagebbro unit (fig. 3) is the sﬁmé as the "gabbro and peridotite"
unit at Haputa Extension (fig, 15) and the Greenwood ﬁroperty (fig. 16). The
core from diemond drill hole Ha-l and Ha-2 showed that the hornblende-rich,
plegioclase=free rock, originally mapped as peridotite by Dellwig, is actually
gradationél with a rock containing more feldspar. Its spotty distribution

suggests that it is a hornblende~rich facies of the metagabbro.

Migmatite

The biotite granite gneiss in many ﬁléces hag been intruded lit-per-lit
by the younger microcline granite to form migmatite or injection gneiss, The
introduced granitic materisl veries in amount from intrafoliational films to
sills several feet wide; most commonly it occurs as seams of smell augen-like
masses along the foliation planes,  The migmatite is generally more.resistant
then the surrounding biotite granite gneiss and forms ridges parallel to the
trend of foliation,

The migmetite, as mapped _(fig.; 3), is a unit gradational between biotite
granite gneiss and microcline grénite. It contains 20 to 80 percent microélins
granite. Migmatites gommgnly surround the masses of younger microcline granite
and in some places appear to be localized near the shear zones. |

The migmatite is probably the same rock as the "injection gneiss" shown

on figures 15, 16, and 17,

Microcline grenite
Several varieties of microcline granite.oécur throughout the area as
strinéers along the foliation planes of the gneisses and as siils, dikes,
and small pods or masses., The granite is characterized by a large percentage
of microcline feldspar and a pink éolor. In the Haputs Ranch area, three
varieties of microcline granite are closely related in age. In most cases,

they easily can be distinguished in the field.
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An elaskitic variety is the most common type and is most readily recognized.
It is cheracterized by a high quartz content and by a paucity of mafic minerals;
& small emount of biotite is sometimes present., It is éommonly fine-grained to
"sugary®™ in texture and may be quite friesble when weathered; in some places
locel streaks of coarser material give the rock & slight foliation.

A coarse-grained facies of the alaskitic granite is locally common in the
vioinity of drill holes Ha-3 and He-7. This rock is medium- to coarse-grained
with conspicuous large grains of quartz, although the total quartz content is
probably less than in the "sugary" textured facies, The mafic conﬁent is '
relatively high (about 10 percenx), and consists of both hornblende and biotite. -
Within a few feet elong the strike, the coarse-grained facieé was observed to
grade into the "sugary" facies., In some places the rock shows weak foliation
and both types occur as small masses; the "sugary" type occasionally occurs
ag pods or corsscutting dikes., The elaskitic graﬁite caused most of the
migmatitization of biotite granite gneiss in the Haputa Ranch area, It also
ocours as sills where thicker layers have been injected along the foliation
planes. | |

The second variety of microcline granite is characterized by a higher
percent of biotite, moderate to low quartz, and a lower microcline content.
thean the other microcline granites. It is generaily disiinguished by its gray
color, This facies océurs nostly as sills or 1ayer§ along the foliation north
of the Haputa Ranch area uhére it‘is the dominant type of microclin§ granite,
This variety (fig. 3) is probably gradationmsl with the other two types of
microcline granite, _

The third variety of microcline grenite is characterized by its massive
or dense appearahce, red feidspar, and low quartz content; most of the rock

appears to be composed of red feldspar and variable proportions of hornblende.
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It is medium- to fine-grained but does not have clearly defined mineral grains.
The rock commonly is highly fractured; the fracture surfaces are smooth and
stained with limonite. It occurs principally as small dikes that cut the
amphibolite, blotite granite gneiss, and metagabbre. It éppears to cut the
alaskitic granite in one locality.

The high potash content of the microcline granites is reflected in the
radiometric logs of the drill holes, The radicactivity of many of these
bodies is about twice background. (See fig. 9.)

The microcline granite in the Haputa Ranch area roughly corresponds

to the gneissic microcline granite in the other areas (figs. 15, 16, 17).

Pegmatite and white granite
Small pods and dikes of pegmatite and white granite occur throughout

the Heputa Ranch area. The pegmatite is composed of various proportions

of white quartz and pink microcline with some mica or hornblende. These
minerals may be as much as four inches in diameter; some quartz and feldspar
is in graphic intergrowth, Other minerals generally are absent bul one six-
inch pegmatite in drill hole Ha-l contained several blades of an unidentified,
light brown, radioactive mineral.

A vhite granite is associated with the pegmatite, but is too rare and
too limited in size to be mapped as a separate unit. It is a coarse-grzined
granite composed entirely of white feldspar and quartz, Pod-like masses in
the Hapute Ranch area occur most frequently elong the contacts of, or within,
metagabbro, in places, the pegmatite has been irregularly emplaced along
shear zones or faults. Small pegmatitiq stringers of white granite are
very aunerous in the cores of metagabbro and migmatite, The pegmaﬁite and
white granite units of figure 3 correspond to the granite pegmetite shown

on figures 15, 16, and 17, In one place on the Greenwood property, the
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pegmatite is younger than aplite (syenite?),

Syenite (2)

A dike similar in appearance to ones'designated by Emmons end Cross
(1896) as syenite in the area to the west was mapped along the northeastern
margin of the Hapute Ranch area., The rock is fine-grained; in some specimens
the individual grains cannot be easily detected megascopically. It is a smoothly
fractured, homogeneous, dull reddish-brown rock, that is resistant to weathefing
and forms conspicuous floaf._ In some places, the rock has the strong fetid odor
which is characteristic of the mineralized rock in the district and in a few
places slightly radioactive. At -the Hapute Ranch area it cuts all rock units
with which it is in contact. If, as seems probable, it is continmuous beneath
the valley alluvi;m between the two outcropping areas, the dike has a length
of over 2,000 feet; it is five feet wide where it was cut by drill hole Ha-9,
This rock forms aplitic-textured dikes throughout the district and has

been mapped as aplite on figures 15, 16, and 17,

_ . Basic dike rock

Basic dikes ~ also mapped as lamprophyre in the Hapute Extension (fig. 15),
Greenwood (fig. 16), and Tuttle Rénch area (fig, 17) - occur along most of
the major radioactive sheer zones or faults in the Wet Mbunfain thorium dis-
trict, Two types of basic dikes were identified in the Haputa Ranch area;
an older type that appears to be displaced along the shear zone No, l.(fig. 5)
and a younger type that parallels the shear zone and shows no evidence of
offset,

The only known basic dike of the older fype is a fine-grained to medium
fine-grained, dark green rock composed chiefly of small hormblende crystals
and abundant pyrite in a fine-grained groundmess. It has an aphanitic border
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which contains white and pink calcite amygdules.

- The younger dike rocks ere aphanitic to fine-grained, blue-gray, green-
gray, or dark gray andesitic-appearing rocks. Fhenocrysts are seldom seen
megascopically, although in the thin section the rock contains numerous feldspar
laths., The rock is commonly amygduloidél; the amygdules are calcite and, rarely,
purple or white fluorite, The rock is hard, dense, and forms a competent wall
rock where unweathefedo |

The relationship of the younger dikes to the thorium veins appears to be
purely structural, The dikes arb‘anly slightky-radioactivm, except where they"
are ¢ubt by small veinlets of radiocactive minerals. The dikes are commonly
highly altered; in most places they are essentially limonite. In some placés
they cccupy one side of ﬁhe shear zone and the veiné occupy the other side, in
others they form the wall rock of the veins. There mey bé as mucp as 20 feet

_of éhe&red rock between the radicactive vein and the dike.

Other QQQQQ

Units of a "highly altered and leached hornblende-plagioclase rock®™ and
"diorite® were mapped at the Greenwood property (fig. 16). These have no
apparent equivalents in the Haputa Ranch area, The diorite is limited to
two outcrops in a 50 by 150-foot area in the southern part of the mep area and
is a gray, granitoid rock compoéed largely of plagioclasé and subordinate
amounts of hornblende, The "highlybaltéfedAand leached hornblende-plagioclase
- rock" unit includes several varletles of sericitized, epidotized, chloritized,
and ﬁﬁftly'silieified rocks that are limited to a small area in the southern
part of the map,

Garnetiferous quartz-biotite gneiss and quartzite, were mapped at the
Tuttle Ranch property (fig. 17) and with the hornblende-plagioclase gneiss
are the oldest rocks mapped. They correspond stratigraphically to the

i e s



amphibolites in the Haputa Ranch area; The thinly laminated, hard,

gray quarzite crops out as a lens 7vaeet long. The garnetiferous quartz-
biotite gneiss is a dark grdy_to brown, fihe-grained rock composed chiefly

of hornblende and plagioclase; the minor constituents are biotite, quartsz,
and garnet === ranging from pinhgad -»to pea-size, Some of thé hornblende

is altered to biotite. In places granitic material has been added to the
gneiss to form a series of garnet-bearing rocks that gradg from garnetifer-
ous quartz-biotite gneiss to microcline granite. A similar appearing garnet-
bearing gneiss is found at the Greenwood property (fig. 16) but is too scarce
to be mapped separately,and so is included ip the hornblende-plagioclase

gneiss unit,

STRUCTURE

In its broader aspecps the structgrszthroughout the area appears to-be
simple, although in detail it‘is very coi;xplex9 The getamorphic and the ig-
neous rocks have a {egional trend of N, 45? - 75° E.; the average is N, 60°
E. The foliation dips h5° MW. to vertical; the average is about 80° NW,
Local variations resulting from drag folds or faults are uncommon, The
area at first appears to bé monoclinally folded, but Incomplete evidence .
from areal mapping dene in 1952 suggests that it may be isoclinally folded
on a large scale. Lineation is rare. Many shear zones trend about N, 50°
W. and transect the pre-Cambrian rocks (figs. 3, 15,'16 and 17). These
shear gzones are‘nearly vertical and rance from less than a foot to twenty-
six feet in thickness.

THORIUM DEPOSITS

Although many prospect pits and surface exposures, made in prospecting

for base and precious metals, are available for study, the presence of

thorium in them has only recently been discovered and none of the deposits hasg



been sufficiently explored underground to outline the shape of the thorium-
lbearing ore bodies. Drill holes at the Hapute Ranch showed that ore bodies
are not coextensive with shear zones and, also, that some ore bodies extend
‘to0 depths of more than 400 feet, whereas, others are less deep.

The thorite and rare-earth minerels occur es fracture fillings, as
coatings on fractures, and as replacement bodies in sheared rock, There is
a close assoclation of sulfides, fluorite, and barite, suggesting that the
deposits formed at low temperatures., The deposits are tentatively designeted
ag of Tertiary age because they are younger than the basic dike rocks which

are believed to be Tertiary.

Distribution

The known thorium deposits of the Wet Mountains are scattered irregu-
larly, as shown by figure 2, over an area about 10 miles wide that extends
about 20 miles from northeast of Rositae to about six miles southeast of the
village of Texas Creek. However, the precise boundaries of the thorium-
bearing province remain to be delineated., The deposits are in shear zones,

" within any one of which the ore shoots have irregﬁlar distribution, as is
illustrated by the isorad map of ore bodies in the Haputa Ranch area (fig.
Ly in envelope). The localization of thorium deposits in the shear zones
shows no apperent relation to the type of country rock, %o the intersection
of structureg, or to changes in strike and dip of the shear zones,

| Individual known radiocactive shear zones appear to extend for considerable
distances; shear zone No. 1, on the Haputa Ranch property, has been traced for
a distance of 7,000 feet and is in a direct line with the Anna Lee property
another 10,000 feet to the northwest, The Little Maud, Atomic Mountain,
and Greenwood deposits:mey be on & shear zone that is exposed at intervals

for a linear distance of 12,000 feet, The shear zones in the Wet Mountain
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area have not been traced contimiously throughout their extent, and the large

areas between known deposits have not been studied in detail,

Mineralogy

Tﬁe most abundant minerals associated with the thorium are rare-earth
minerals, quartz, barite, limonite, and hematité; Ths less common vein
minerals include purple fluorite and smeller amounts of yellow and white
fluorite, siderite, galena, chalcopyrite, bornite, and pyrite., Silver and
gold are reported to have been found iﬁ small quantities, The quartz is
commonly massive and.white but also oceurs as large crystals in vugs. Most
of the crystals are smoky and display well-developed interior zoning. The
barite ranges in color and form from white crystalline cleavage masses to
red cryptocrystalline granular masses. The cleavage angle is between 80°
and 85@ rather than the normal 900; if it were not for the'high specifie
gravity the mineral could be mistaken éasily for calcite, ‘

In areas of strong radiocactivity, smaell veinlets and blebs of the
thorium-bearing mineral, tentatively identified as thorite, can usually
be found., The mineral has a dark red-brown color, a greasy luster, a hard-
ness greater thanm 5 and has a tendency to break with a splintery, conchoi?al
fracture, The thorite (?) in quartz commonly is surrounded by a éeries of
radiating fractures,

| The thorium- and rare-earth-~bearing minerals are rarely recognizablé
except by the use of a Geiger counter. They normally occur with abundant
hematite and limonite or alone in red~-stained rocks, Becaugg'qf“the fine-
grained nature of the material and the masking by the iron oxides it is not
known whether this material represents (1) disseminated thorite, (2) hydrated

and altered thorite, (3) or thorium molecules in the lattice of other, minerals.
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. ' An exact identification of the thorium-bearing material is being made at
the laboratories of the Geological Survey in Washington. An X-ray examination
of the material is reported to indicate that the mineral belongs to the thorite-
family. “Speetrographic analyses of two specimens ( table 2) show that the
mineral contains a large mumber of constituents. It seems to differ from
typical thorite by its larger contén't, of iron and its smaller content of
u‘ranitm.,; the mineral possibly mey be ferro-thorite. In other districts a
gsimilar appearing thorium mineral is reported. to be hydrated thorite,
Rare-earth oxides are associated with the thorium in the veins, but the
exact form and emount are not known., The content of rare-earth oxides have
been determined by subtracting the percent of ThO, from the combined per-
centage of rare-earth and thorium oxides; thué s the rere-earth determination

2 :
Most of the mineralized material in the shear zones has a strong fetid

. is dependent upon the accuracy of the ThO,_ analyses.,
odors it is especially strong in some of the reddish stained granitic rocks.
The odor can be detected only for a few seconds after the rock has been
broken. The codor was thought to be caused by selenium compounds but a
chemical analysis of the z;ock showed only traces of‘ selenium. The volatile
compounds may have escaped during the grinding of the sample. It has been
suggested also that the odor may be due to arsenic or phosphorous czompou.nds.
Regardless of its oriéin, the gas is characteristic of the Wet Mountain
thorium area and is useful in tracing the radioactive zones where other
evidence of mineralization is lacking.
A megascopic study by Dellwig of the pa:cageneéis of the minerals in the
Haputa Ranch area indicates that the siderite was deposited first and wes
‘ followed by fluorite, quartz, and the copper sulfides. The galena and barite

avre considered to be only slightly younger., The final stage in the sequence



Table 2.——Spectrographic analyses of the thorite (?).
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sSi AL Fe Ti Mn P Ca Ba Be Co Cr
RA-86  x, «X  XXe 40X  O0X Xe oX  .O0X X 00X .OX  .OX
RA-87 X. WX | XK.  oX 00X X X 40X  OX 00X 00X .OX

Cu Ga Ge Mo . 'Ni Pb ‘SC Sn Sr Th V Y zr
RA-86 00X - c00X o0X  o0X  oOX +0X 00X +OX XXeo OX oX OX
RA-87 "«0O0X L,000X 006x °0X «00X o0X ,LOX «00X ,LOX Xxo 00X X 20X

Looked for but not found: Na, Ag,
T1, Te,

Not looked for: K, Ce, Nd.

Asg Aug B’ Big Ing Irp Hfg Hg, La,
059 de Pt’ Re, 'Rh, Ru’ Sbg Sm, Ta,
U, W, and Zn. o
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is the deposition of the thorium and rare-earth minerals although these are

in part contemporaneous with the barite.

Slzé and grade

The diﬁensions of the thoriumpbearing shear zones of the Wet Mountain
district are incompletely known, but to date more than 32 separate, abnormally
radi@a@tivélz@nes have been partially investigated. Shear zone No, 1 in the
Hoputa Ranch area (figs. 3, 4), which may be abnormally radioactive over a
linear distance of 17,000 feet, locally is 26 feet wide. Another zone which
may extend 12,000 feet laterally through the Greenwood and Atomic Mountain
properties is several feet wide, |

The sizes of oré bodies within the radioactive shear zones depend in
part upen the arbitrary cut-off grade used in determining their limits,
Without a price schedule for thorium it is impossible to determine what
grade is %ore", éonsequently a grade of 0,3 percent eThO, was used in this
study in delimiting ore shoots., On this basis the longest known ore body
is the Anna Lee property (fig. 18). It extends along the shéar zZone con-
tinuously for 400 feet and discontinuously for 800 feet. Where observed
the vein is 1.3 feet thick and consists of two inches of high-grade thorite
in luorer grade thorium-bearing rock (table 9), No information is available
as to the vertical extension of this deposit. The larger of twb ore bodies
in shear zone No, 1 in the Hapute Ranch area is roughly 200 feet long and
6 feet widé at the surface; it extends at least 400 feet in depth; a
thickness of about 26 feet of radiocactive material was cut in drill hole
Ha-3 (fig. 5). The other ore.body.in shear zone No. 1 is 160 feet long
and 2 .to 7 feet thick on the surface. It extends more than 140 feet in
depth where a drill cut 12 feet of vein material. These, however, are the

exceptional, high-grade ore bodies; the other known deposits probably contain



a lower grade of ore and probably are smaller in size.‘_

Sempling end sssaying problems mske it difficult to determine the grade .
of the thorium deposits. The thorium (1) i§.irregularly disseminated through-
out mineralized zones, or (2) decreases outward from high-grade veins or
shoots, one to two inches thick., In either case it is difficult to obtain
a representative sample,

The method ef asseying used to determine the gradé of the thorium
deposits has been to compute the equivalent eThOp by radiochemical methods.
The eTh02 is computed by subtracting the chemical uranium from the
eguivalent uranium and multiplying the difference by a conversion factor of
5.7, This factor, which varies with the radiocmetric equipment, is the
one used by the Trace Elements Section Denver Laboratory where all of the
samples were analysed, The eTh02 value is based upon the assumption that
when the chemical uranium is subt#aete& from the equivalent uranium, the
remaining radicactivity is due solelj to thorium in equilibrium with
other radioactive elements in the series,

A few semiquantitative spectographic analyses were made, The results
appear on Tables 2, 5, and 9,

The chemical determination of thorium is difficult, and the diffi-
culties increase when large amounts of barium are present such as in the
samples from the Wet Mointains, Samples have been submitted for chemical
analyses, but the results are unsatisfactory, In general, the chemical
analyses showed & much lower ThO, content than the equivalent ThO,.

The eThO, content of the shear zones, from wall to wall ranges from a
trace up to 0.5 percent. The uranium and rare-earth oxide contents are as
much as 0,009 and 1,53 percent, respectively. The grade varieg not only

along strike and down dip but also across the width of the shear zome,
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Consequently, careful sampling and analysis is necessary to determine act}ml
thorium and urenium content, These same samples also can be used to determine
the content of rare-earth minerals, although additional study may possibly
show that these metals may also be concentrated in non-radioactive parts of
the shear zones.

The highest grade parts of the radioactive shear zones are thin veins
| or groups of veins that assay as much as 6.8 percent eThOz, 0.027 percent
uranium, zelm;.j 1.3 percent combined rere earth oxides. Several channel samples
from the Anna Lee property contained more than 14,0 percent chemical thorit;lm
(table 4); one contained 3.8 percent., The average grade of these high-
grade deposits probably is less than 0.5 percént thoria, 0.002 wranium, and

0.5 percent rare-earth oxide.,

' SUGGESTIONS FOR PROSPECTING

Although our knowledge of the distribution oif the thorium is limited,
the thorium reserves in this area appear to be extremely large. Many of
the radicactive shear zones can be identified by numerous prospect pits
which were dug along them at some previous date in search for silver, gold,
lead, or barite. They can also be traced by the presence of (1) radio-
activity, (2) siderite, quartz, and/or barite, (3) basic rocks, commonly
completely eltered to limonite, (4) fetid, altered rocks, (5) characteristic
red-stain on the sheared rocks, or (6) green or blue amphibole (?) miperals
coating the fractures of the country rock.

In some zones, the most abundant 'radioaotive materiai is in areas
which contain barite and/or smoky quartz; in others it is in areas containing
only thorite minerals (as veinlets) end intensely red-stained country rocks.
No mineralized or altered rock from this region can be rejected by visual

inspection as not containing thorium. All such rocks should be tested with
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radiation detection instruments such as the Geiger or gamma scintillation

counter., The gamma scintillation counter is more sensitive to slight
changes in radioactivity and is véry useful for making quick evaluations
of an area, It is especially useful in areas of light cover where the soil
may still contain the thorium minerals.,

DESCRIPTION OF PROSPECTS

Haputa Ranch area

The first radioactive minerals to be discovered in the Wet Mountains
were found on George Haputa's ranch, 11 miles east of Westcliffe (fige2)
in SF1/4 sec. 12, To 22 Su, Ro 7L W. This local area was mapoed in 1950 by
Dellwig and Bowles (Dellwig and Gott, 1951); their map was revised by
Christman and Heyman in 1952 subsequent to the diamond drilling exploration
program in 1951=52, Many of the conﬁacts on this map (fig. 3) are approximate
or inferred because of the complex geology and the poor exposures. The out-
lines of the outerops are not shown, but their distribution is given by

Dellwig and Gott (1951). .
Rock units

The rock units shown by figure 3 are described on pp. 6=16 of this
renort, but a few words more about the older hornblende-rich dike are in
order, This dike, discovered in drill holes Ha=3 and Ha-7 weathers so easily
that a careful search revealed no float from it, though léter bulldozing
exposed it over a width of 22 feet. Therefore, more dikes of this type may
be concealed beneath the soil. The dike strikes about N, 70?:W. and dips
77° NE. Although it is known to change dip with depth, its position in
drill holes Ha-3 and Ha-7 suggests that it has been displaced (fig. 5)

50 feet along the main zone, either by orogenic movement or by dilatation
by later dikes and veins along the shear zone. No radioactivity‘is associated

with the dike but it is altered, and fetid rock is present at its sontacts.
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Strusture

The prevailing foliation in the biotite granite gneiss and in the migmatite
strikes about N. 60° E. and dips about 80° MW, However, locally near the con-
taots with metagabbro the strike may parallel the contact, deviating as much
as 90° from the prevailing trend.

Lineation was observed only in a few locations; no inxerpretations were
possible, The only folds recognized are minor contortions of the amphibolite
within the biotite granite gneiss. Changes of strike in the granitic rocks,
other than those associated with the ﬂetagabbro, are never abrupt or large and
probably represent minor flextures formed when the rocks were foliated.

The dominant structural features of the Haputa Ranch area (fig, 3) are
five mineralized shear zones., Evidence concerning the size and shape of
these structural breaks is limited to exposures in prospect pits and date
from drill holes. The shear zones have a general trend of N, 50° W, and a
vertical or nearly vertical dip. In many places their trend is reflected in
the strike of the -joints. In the vieinity of hole Ha-6, two en echelon
shears are comnected diagonally by a one-foot wide tensional fault (fig. 4). .
The larger contimuous shears contain basic dikes whereas the smaller ones,
-such og this tension fault, do not contain dikess; botﬁ may be mineralizédo
The largest shear zone, No. 1, at drill hole Ha-3 has a maximm width of
26 feet, is 13 feet wide at hole Ha-8, 12 feet wide at hole Ha-6 and 8 feet
wide at hole Ha-2, In a few places as south of drill hole Ha-3, the break is
norrow and is more correctly called a fault., f

The displacement along shear zone No., 1 appears to be relatively small.
About midﬁ;y between the sites of holes Ha-8 and Ha-1ll, two pegmatite bands
and a migmatite band, haﬁing slightly divergent strikes, are displaced about

20 feet along the fault with the northeast side having moved southeast.
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The "older® basic dike occurring near drill hole Ha-3 was intewrsected in
drill holes Ha=3 and Ha-7 on either side of the shear zone No., 1. A meximm
vertical displacement of about 50 feet is shown for this dike (fig. 5), Else-
where, the displacement along the faults is not evident, or very small,
Shear zones No., 1 and No, 2, can be traced for considerable distances;
the structure is proven to extend at least 7,000 feet and is believed to

extend over 17,000 feet. It seems surprising that the displacement is appar-
ently small,

Thorium deposits

A1l the shear zones at Haputa Ranch are very weakly'radiéactive; however,
only about 15 percent of their lengths is sufficiently radioactive to measure
twice background on a gamma scintillation detector. The position of these
higher concentrations of radiocactivity mark the position of thorium ore
sheots exposed at the surface, The size and shape of the anomalies is shown
by the isorads on figure 4. The remaining 85 percent of the shear zone is
either too deeply covered, or the radiocactivity is too weak, to show isorads
of this type. At the shear zones near drill holes Ha-3 and Ha-4, samples
collected along the vein ranged from 0,03 to 0,38 percent equivalent ThO,;
yet only in the vieinity of the shaft in the northwest end of shear zone No. 3
was the quantity of radiocactive material at the surface sufficient to give a
rédioactivity of twice background.

The shape of the isorad lines gives an approximation of the size of the
high-grade thorium deposits exposed at the surface., The actual dimensions
of an individual deposit, as given in this report, are determined by the
cutoff grade assumed, by the type of analytical val&es used, anﬁ by the type
of reserves—indicated or inferred--calculated. In this report the term "ore"

is used for rock containing more than 0,3 percent Thoz.
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The areas having radioacti#ity greater than twice background were
located with 2 gamma scintillation counter and, are plotted on figure 4 aé
the areas within the 200 CFM (counts per minute) isorad line, The area along
the shear zones was examined very carefully so that other ore shoots are un-
likely .to be found exposed. The ore body at drill hole Ha-8 was found by the
gamma séggtillation counter through eight inches of soil; the drill hole was
sp@&ted‘on the basis of the counter readings. If the instrument can locate
an ore body through light soil cover, the possible areas for nearmsurface'
ore shoots at Haputa Ranch are those of thick cover, ' |

The gamma scintillation detector proved to be very valuable for locating
the dimensions of the tﬁlrium-riah areas along,thg shear zone. The isorad
mop was made by irregularly traversing the shear zone and loeating the points
of 200, 300, 400, and 500 counts per mimute (over a background of 100 CFM) by

pimning pieces of colored crepe paper to the ground with nails, After a few

points were located the shape of the isorad lines could be seen on the ground

and additional readings were made at critical points. The data'were then
plotted on the map by measurements from a selected central point,

No quantative eprrelation can be made between the isorad lines and the
amount of radicactive material because of the masking effect of much cover
and the anomalous efféct of float, Obviously a reading of 500 CPM in a
prospect pit where ore is exposed represents less ore than the same reading
in an aresa covered by eight inches of soil. The isorads are simply an indi-
cation of the distribution of the fadioactivity.

At shear zone No, 1, about 500 feet of the 1,800 feet mapped, had
radicactivity greater than twice background. The ore body in the vicinity
of drill holes Ha-3 and Ha-7 is 200 to 300 feet long, 6 feet thick where

exposed in the shaft, and drilling has indicated its presence at a depth of




400 feet. The ore body in the vieﬁnity of drill hole Ha-6 is about 160 feet 7
long, 5 feet thick where exposed on the surface, and over 170 feet deep. The
ore body in the vicinity of drill holes Ha-10, Ha-1l, ard Ha-6 is about 250 feet.
long, several feet wide where exposed and of a very shallow depth. Smaller ore
‘bodies are present above drill hole Ha={ in shear zone No. 3, above drill hole
Ha-l, and midway between drill holes Ha-8 and Ha-10,
?he vein exposed in the shaft and cut by drill holes Ha=3 and Ha-7
consists principally of quartz, barite, and much limonite. The thorite (?)
ococurs as blebs in the quartz and barite and pr@bably;is disseminated in the
limonite, The ;imonitig alteration of the basic dike is very strong in this
area, Some of the amygdules of the dike are filled with fluorite. Where the
" vein was cut by the drill holes, only sparse barité and quartz were found;
most of the ore zone consisted of altered granite Sr earthy limonite or hematite.
One sample from the shaft contained 8.1 percent equivalént ThOzg two others
contained O.1 percent equivalent ThO, (tables 4, 5). |
The ore body at drill hole Ha-8 contained no visable quartz or barite,.
The 5-foot ore zone ebntained only thorite, abundant limonite, hematite, and
altered granitie rock. Spectrographic analyses of thé ore material (table 5)
shows that the yttrium may be present in as much as @.x percent, but that
other rare earths are present only as traces., Samples (RAP93 and RA-85) coluA ;s
lected in the bull-dozed trench contained 2.6 and 4.6 percent equivalent ThO,.
(table 4).
The northern part of the ore body in the vicinity of drill holes Ha-=10
and Ha=11l is very similar to the ore near drill hole Ha=8, In the southern
part of the body‘near drill hole He-6, however, qnﬁrti and barite are abundant
constituents of the vein. Several of the samples.from this area‘have very high

ThOy values (table 4); these range from 0.1 to 4.2 percent equivalent Thﬂb.
One sample (RA-97) has a possible rare-earth oxide content of 1.5 percent,
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No ore bodies (more than 0.3 ;ercent Th02) were found along the 800mfoo£
strike length of shear zone No. 2. The shafﬁs and pits in the vicinity of
Ha~2 contained small pockets of galena. Little radicactivity was found; the
highest sample conteined 0.21 percent equivalent ThO_, Drill hole Ha-l failed

2
to locate ore material beneath a highly radiocactive prospect pit——one sample

(GG-76) from this pit conteined 16,7 peregnt equivalent Thqz. The reiation
of this deposit to shear zone 2 is not known: |
The highest thorium analysis along the combined exposure--l,350 feet-—of

shear zones No., 3 and No, 4 was from the dump of the shaft which contained 0.4

percent equivalent ThO2 (semple GG~55), The prospect pits each of drill hole

site Ha~5 contain minor amounts of copper sulfides and pyrite. Drill holes
Ha~4 and Ha-5 failed to intefseet rock containing more than 0.1 percent eThOz.
On shear zone No. 5, the most radiocactive sample (ID-18) contsained 0.1
percent equivalent Th02, at\depthfthe shear zone was wqgkly radioactive. The
areﬁ éround the prospect pits and shafts, nearbdrill hole Ha;9, is highly

altered; quartsz, sideriﬁe, abundant limonite and minor sulfides are present.

t

Results of diamond drilling exploration

Eleven‘diamond drill holes totaiing 3,292.4 feet have explored the
thoriumpbearing veins on Haputa Ranch. Five holes (Ha-3, -6, -7, =8, =10,
-11) explore shear zone No. 1 over a strike length of 1,440 feet; three
(Ha-l, -2, =6) explore shear zone No., 2 over a length of 600 feet; two
(Ha=4 and =5) explore shear'zones Nos. 3 and 4 over a length of 245 feef;
and one hole (Ha-9) explores shear zone Noe 5 (figure 4). The position of
the drill holes (fig. 3) and the location of surface samples is given in
figure 4. A summary of the data regarding the drill holes.is given in tab}e
3 and the analyses of the samples from the surface and from the drill core -

ies given in tables 4 and 5.




Table 3.;;Summary of diamond drill hole data, Haputa ranch

Location Length

Depth of first core 1/

37

Core recovery

Hole number (shear zone) (feet) Direction Inclination (feet) (percent )
Ha-1 272 327.0 S. 6°W. =459 35.0 99.3
Ha-2 2 275.0 N. 77° E. ~450 91.0 99.3
Ha-3 1 283.0 N. 4L4° E.  -45° 23.3 97.5
Ha-L 3 and 4 294.3 N. 55° E. -45° 31.0 99.2
Ha-5 3 and 4 248 N. 55° E.  -45° 45.0 99.4
Ha-6 1 and 2 (?) h37.5 N. 41° E. ~45° 10.0 99.5
Ha—7 1 5861 S. LOW. k5O L7.0 99.1
Ha-8 1 200.2 N. 4L4LO E.  -60° Lol 99.9

. Ha-9 5 215.8 N. 54° E.  -450 29.0 99.6
Ha-10 1 248.7 N. 61° W.  =45° 65.0 100
Ha-11 1 210.0 N. 4°W.  -45° 42,0 96.1

Total - - - 3292.4

1/ Reported by U. S. Bureau of Mines.

Some core recovered above these depths.



Table L4.-~Analyses of samples from prospect pits and surface exposures at Haputa ranch.

Total rare earth Possible rare
Sample number 1/ Type of sample 2/ Length of sample Equivalent uranium Chemical uranium Equivalent ThO, 3/ oxides and ThO, Chemical ThO, earth . oxides
(feet) (percent) (percent ) (percent ) (percent ) (percent ) (percenu)é/

Locality from the vicinity of drill holes Ha-3 and Ha-7

GG-57 c 1.6 .026 .001 .142 .32 .06 .18
GG-58 C 4.0 011 .001 .057 31 - 25
GG-59 c 0.5 1.42 .002 8.08 6.8L 6.29 -
Locality from the vicinity of drill hole Ha-8
GG-T4 cC 2.0 .027 .001 154 .16 Neo/A <.
GG=-73 cC 10.0 .015 .001 .080 31 - .23
RA-93 c 5.0 46 .001 2.62 3.30 2.77 233
RA-9L c 5.0 .13 .001 Thl .79 .6l .05
RA-95 c 3.7 .81 .009 L.62 5.76 4.96 .80
GG-72 cC 10.0 027 .001 .148 .15 .08 -
Locality from the vicinity of drill holes Ha-10, Ha-11 and Ha-6
GG=70 cc 25.0 .016 .001 .086 .21 .03 .12
RA-97 c 2,0 .20 .002 1.1, 2.71 1.18 1.53
RA-96 c 2.0 A1 .001 627 .95 55 032
GG=42 C 1.9 $ 22 .002 1.14 1.11 1.08 -
GG-43 C 5.0 .07 .001 342 .19 - -
G’G"69 CC 5 00 0012 L) Ool [ 063 [ 27 () . 21
- GG-68 CC 12.0 012 .001 .063 23 - Y
locality from the vicinity of drill holes Ha-2 and Ha-1
GG=75 cC 2.0 .038 .001 .211 A7 .09 -
GG-48 - C 1.8 .007 .001 034 .20 - 17
GG=71 cC 3.0 009 .001 .0L6 .18 .13
GG-76 C 2.0 2,94 004 16.7L 14.82 11.40 -
Locality from the vicinity of drill hole Ha-4
GG-56 cC 0.5 014 .001 074 .39 - .32
GG-60 C 0.5 012 .001 .063 .87 - .81

Samples listed from north to south along individual shear zones, beginning with shear no. 1. See figure 4 for approximate locations.

C = channel sample; CC = chip chamel sample, and G = grab sample.

Calculated from the equivalent uranium by subiractlng the chemical uranium and multiplying by the conversion factor of 5.7.

A minimum figure obtained by subtracting the maximum possible Th02 (chemical or equivalent) from the chemical percent of total rare earth ox1des and Th02.

AN



Table 4.--Analyses of samples from prospect pits and surface exposures at Haputa ranch--Continued,

Total rare earth

Possible rare

Sample number 1/ Type of sample 2/ Length of sample Equivalent uranium Chemical uranium Equivalent ThO; 3/ oxides and ThO,  Chemical ThO2 earth. oxides
(feet) (percent) (percent ) (percent) (percent) (percent) (percent ) L/
Locality from the vicinity of drill hole Ha-5
GG-52 C 1.8 .007 .001 034 .51 - 48
GG-53 C 2.25 .01 .001 .C51 Ly - <39
GG-SL C 005 0027 .001 .MB .20 .10 .05
GG-65 C 1.0 .025 .001 142 .39 07 25
GG“66 C 1.3 0007 0001 .OBL OLFO - 037
Locality from the vicinity of drill hole Ha-9
1D-16 C 4.0 .008 - .001 040 - - -
LD-18 G Tx2 zone .020 .001 .108 - - -
LD-17 G Dump. .007 .002 .028 - - -
1D-19 C 8.0 .023 - - -

.005 .001



;/ As the Holes were drilled at angles of 45° or 60°, therefore, the sample lengths have been corrected to give the true width across the vein,

g/ Calculated from the equivalent uranium by subtracting the chemical uranium and multiplying by the conversion factor of 5.7.

2/ A method of analysis in which the radioactive material is separated chemically ard determined radiometrically,

N RES!
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Table5. --Analyses of diamond drill cores, samples from the holes at Haputa ranch, Custer County, Colorado
Corrected sample Chemical

Field Depth Length of sample length l/' Equivalent uranium uranium Equivalent Thozg/ Chemical ThO, Radiochemical ThOp 2/ Spectrographic analyses _
number Drill hole (feet) (feet) (feet) (percent) (percent) (percent) (percent) (percent) Th Ba Sr Pb La Ce Nd Y
AH~5 Ha=2 171.1 - 176.9 5.8 4.1 0.021 0.002 0.11 0.10
AH=5a Ha-2 175.9 - 176.9 1.0 7 0.052 0.001 . 0.29 0.26
AH-6 Ha-2 188.0 - 188.3 .3 2 0.007 0.001 0.05 -
AH-7 Ha-2 230.6 - 231.4 and

231.8 - 232.0 1.4 1.04 0.005 ' 0,001 0.02 -
AH-~8 Ha-3 233.0 - 236.4 3.4 2.4 0.010 0.001 0.05 -
AH-9 Ha=3 236.4 - 238.L4 2.0 1.4 0.078 0.001 0.44 0.03 oX X +0X +00X + 00X - - ~.00X
AH-10 Ea=-3 238.4 - 239.4 1.0 o7 0.004 ‘0,001 0.02 - S
AH-11 Ha=3 239.4 - 240.5 1.1 .8 0.016 0.001 0.09 - .0X X .0X .00X +00X - - +00X
AR-12 Ha-3 240.5 - 241.6 1.1 .8 ’ 0.008 0.000 0.05 -
AH-13 Ha-3 241.6 - 242.0 and ,

242.8 - 2L,5.2 2.8 2.0 0.005 0.000 0.03 - - X «0X »,000X - - - «00X
AH-14 Ha-3 2L2.0 - 242.8 .8 .6 0.008 0.000 0.05 -
AH-15 Ha-3 245.2 - 247.0 1.8 1.3 0.086 0.001 0.48 0.19 oX oX +OX «00X - - - .0X
AH-16 Ha-3 24,7.0 - 248.9 1.9 1.3 0.033 0.000 0.19 0.02
AH-17 Ha-3 248.9 - 249.3 A .3 0.028 0.000 0.16 0.03 .0X oX +0X «00X - - - .0X
AH-18 Ha=-3 2L9.3 - 251.0 1.7 1.2 0.008 0.001 0.04 -
AH-19 Ha=3 251.0 - 251.5 .5 A 0.28 0.001 1.59 1.43 Xeo X X «0X «OX «0X PN 5 4
AH-20 Ha-3 251.5 - 253.1 1.6 1.1 0.026 0.001 0.14 0.02
AH-21 Ha=3 253.1 -~ 255.6 2.5 1.8 0.008 0.001 0.04 - - X «0X +000X - - - +000X
AH-22 Ha-3 255.6 - 256.3 o7 o5 0.092 0.000 0.52 0.16
AH-23 Ha-3 256.3 - 257.5 1.2 .8 0.018 0,000 0.10 - OX X «OX . 00X - - - .00X
AH-24 Ha-3 257.5 - 259.0 and i

259.3 - 259.9 2.1 1.5 0.005 0.000 0.03 - .
AH-25 Ha-3 259.0 - 259.3 3 .2 0.15 0.000 0.86 0.04 o oX X .0X +00X .00X - - .0X
AH-26 Ha-3 259.9 - 262.0 2.1 1.5 0.11 0.000 0.63 0.10 ' )
AH=-27 Ha-3 262.0 - 264.0 2.0 1.4 0.10 = 0.000 0.57 0.04 oX X «0X +00X .00X - - .0X
AH-28 Ha~3 264.,0 - 265.8 1.8 1.3 0.052 0.000 0.30 0.04
AH-29 Ha-3 265.8 - 270.0 4.2 " 3.0 0.063 0.001 0.35 0.03 X JOX J0X . 00X - - - X
AH-30 Ha-3 270.0 - 270.5 .5 A 0.006 0 0.000 0.03 -
AH=-31 Ha=4 165.6 - 167.2 1.6 1.1 0.004 0.000 0.02 -
AH-32 Ha-4 167.2 - 168.9 1.7 1.2 0.004 0.000 0.02 -
AH—BB Ha-h 17001 - 17005 - Ollv a3 00003 0.000 0002 -
AH-34 Ha-l, 249.0 - 249.9 .9 .6 0.003 0.000 0.02 -
AH=35 Ha-4 253.1 - 253.5 A 3 0.005 v 0.000 0.03 -



31}6&/
Table 5.,--Analyses of diamond drill cores, samples from the holes at Haputa ranch, Custer County, Colorado-~Continued.
Corrected sample Chemical

Field Depth Length of sample length l/ Equivalent uranititm uranium Equivalent ThO, g/ Chemical Th02 Radiochemical Th02 2/ Spectrographic analyses
number Drill hole (feet) (feet) (feet) (percent.) (percent) (percent) (percent) (percent) Th Ba Sr Pb La Ce Nd Y
AH-36 Ha-5 147.4 - 148.2 .8 b 0.006 0.001 0.03 -
AH-37 Ha-5 189.9 - 190.4 .5 ’ A 0.009 0.000 0.05 -
AH-38 Ha-5 191.6 - 191.9 .3 2 0.004 0.000 0.02 -
AH-39 Ha‘;s 192.8 - 19311& 06 oll- 0:012 0.001 0006 - «OX X X «00X « 00X - - «OX
AH-LJ, Ha-6 122.0 - 122.6 and

123.6 - 124.5 1.5 1.1 0.009 0.001 0.05 -
AH=4L5 Ha-6 122.6 - 123.6 1.0 J 0.04L 0.001 0.24 0.25
AH=-L6 Ha-6 190.6 ~ 192.1 1.5 1.1 0.010 0.001 0.05 -
AH=-L7 Ha-6 339.6 - 340.5 .9 .6 0.043 0.001 0.24 0.06
AH-4L8 Ha=6 340.5 ~ 341:6 1.1 .8 0.013 0.001 0.07 -
AH-40 Ha-7 495.3 - 497.5 2.2 1.6 0.044 0.001 0.24 0.21 X .OX .0X = .000X - - - «00X
AH-L1 Ha-7 497.5 - L98.2 .7 .5 0.006 0.001 0.03 - - «OX «OX  +000X - - - .000X
AH-42 Ha-7 500.8 - 502.%4 1.6 1.1 0.042 0.00X 0.23 0.15 oX .0X .0X  .000X - - - .00X
A}'I"AB Ha-7 505.7 - 50607 1.0 .7 00009 Ooool 0-05 - - X «OX +00X - - - «000X -
AH-LS Ha-8 139.2 - 140.4 1.2 i 0.13 0.002 0.73 0.53 0.76 X X «0X  .O0X 00X = - .OX
A.H—'SO Ha-8 1‘}0.7 - 114108 1’.1“ 07 0.036 0.001 O¢2O 0928 .x .X '.OX .OOX .OOX - - .O.X
AH-51 Ha-8 143.7 - 147.3 3.6 2,2 0.097 0.001 0.55 0.19 0.53 .X oX 0X  .0X - - - X
AH-52 Ha-8 147.3 - 149.7 2.4 1.4 0.040 0.001 0.22 0.12 X X .OX  .000X - - - «0OX
AH-53 Ha-8 149.7 - 150.4 7 A 0.29 0.005 1.62 1.78 X. X «0X  .00X 00X  .0X - X



Diagrammatic logs of the drill hﬁles are given in figures 5 to 1l4. The 49
counts per minute (CPM) are given on a logarithmic scale in order to condense
the length of the higher peaks. They show a good correlay%on between the
radioactivity and “the geology logged in the core of the drill holes.

Drill holes No H and Ha-7.—-Economically, drill holes Ha-3 and Ha=7

are the most'important holes drilled at Haputa Ranch; hole Ha-3 revealed an ore

. zone about 26 feet ihick at a depth of 200 feet and Ha-7 showed that this same

zone continues to a depih of 400 feet where it is more weakly radioactive. The
drill holes, which are approximater in the same plane, cut the northwest part

of shear zone No, 1 beneath a 20-foot shaft (fig. 4).

Log of drill holes Nos. Ha-3 and Ha-7
Hole No. Ha-3

0.0-54.2 Migmatite. Largely microcline granite
54,02=55,0 Amphibolite o
55,0~63.1 Migmatite., Highly fractured and limonite-stained
in lower part
63.1=104.6 Basic dike rock containing hornblende phenocrysts
and aphanitic chilled border
104.6-233,0 Migmatite., Small percentage of microcline granite.
Slightly mineralized at contact with basic dike rock
233,0=270.5 Hydrothermal vein material
232,4-236.4 Weak radioactivity
236.4~239.8 Strong radioactivity
239,.8«245.0 Weak radiocactivity
245,0-254,0 Strong radiocactivity
254,,0-259.0 Moderate radiocactivity
259,0=270,5 Strong radioactivity
270,5-277,0 Bagic dike rock., Aphanitic
277,0-283,0 Migmatite (?). Pegmatite and amphibolite

Hole No., Ha-7

0,0-373.0 Migmatite with much amphibolite, minor pegmatite and
minor microecline granite
373.0-377.0 Fine~grained dark red microcline granite
377 ° 0"‘394 ° 5 Migm&tite
394,,5-396.0 Dark red microcline granite :
396,0-448.8 Migmatite, slightly mineralized at 446.5-448.1
\ 448.8-470,0 Basic dike rock containing small hornblende phenocrysts



470.@-479.0 Basic dike rock and granite, slightly altered
479.0-492,2 Migmatite and amphibolite

492,.2-518,4 Hydrothermal vein material and mierocline granite
51804~527.0 Basic dike rock. Aphanitic

527,0-586.1 Amphibolite, biotite granite gneiss, and migmatite

The rocks which are exposed on the surface in this area are principally
migmatite and microcline granite. The coarse-grained facies of the alaskitic
granite occurs both in the migmatite and in separate masses. Most of the rock
cut in the drill holes is migmatite; the rock in the upper part of ﬁhe holes
more closely resembles microcline granite and in the lower part biotite graﬁite
gneiss. Hole Ha.7 also cut considerable amounts of fine-grained amphibolite. |
In both drill holes basic dike rock was adjacent to the radiocactive zone.

The vein consists of barite; quartz, limonite, and variable amounts of
the thorite. The radioactive zone in the shaft is about 6 feet thick and con-
tains 0.1 to 8.1 percent equivalent ThO,, 0,001 to 0.002 percent uranium, and
as much as 0,26 percent rare-earth oxides (table 4).

The shear zone has a nearly vertical dip (fig. 5 in envelope). At the
surface it is about ten feet thick including the basic dike; at a depth of
200 feet it is 30 feet thick; and at a depth of 400 feet it is 25 feet thick.
Between the 200-foot and the 400-foot levels the aphanitic basic dike in
shear zone no., 1 shifts sides; a£ 200 feet it is on the northeast side of the
mineralization and at 400 feet it is on the southwest side,

The results of Barnaby logging indicated that the entire width of the
shear zone in the drill hole (37.4 feet) is very radioactive; portions conc.
tain as much as 1.5 percent equivalent Th02. The equivalent ThO, s calculated
from the equivalent uranium values, range from a trace %o 1. 6 percents the esti-
mated percentages of equivalent ThO2 based on the gamma-ray logs are higher.

The radioéctivity of the shear zone cut in hole Ha-7 is lower than fhat

in hole Ha=3. Two samples, 1.6 feet and 1.1 feet long, contained from a trace



to 0.2 percent equivalent ThO,. The gamma-ray logs showed thét the entire “
zZone is weakly to moderately radiocactive. The comparat;vevwegkness of the
radicactivity in hole Ha<7 does not preclude the,possibiliﬁy of higher-grade
ore extending to or below this level, inasmuch as the ore is known to have an
irregular distribution within the shear zone. 'As the shear zone is strong
at the 400-foot level, the possibility of the thorium deposit continuing to
depth with additional high-grade ore is good.
Drill hole No, Ha-g—-Drill hole Ha-8 (fig. 6) explored shear zone No. 1,
800 feet southeast of holes Ha-3 and Ha-7, and 640 feet northwest of hole Ha-6,
This hole was drilled under a small, but strong, radiométrie anomaly (fig. 4),
located by use of.the gamma scintillation deteétoro The two surface exposures
of the vein were mineralized granite that contained 0.1l and 0.2 percent equiva-
lent ThO, (samples GG-74 and GG-73, table 4). Bulldoziég reveéled a %ein zone
in fractured granite about five feet thick. Samples RA~93 and RA-94 (table L)
were taken tﬁo feet apart across the mineralized vein and RA-95 was taken
across the most radioactive part of the vein, They contained 2.6, 0.74, and
4+6 percent equivalent ThO2 respectively. The thorium mineralsvafe spétty;
aggregates of theithoriumabearing material occur irregularly along fractures
in the mineralized granite. No gangue minerals are present,
A sgmple (GG-72) from an outcrop of the shear zone, 270 feet to the
southeast; agssayed 1,5 percent equivglent Th02.
The drill hole No. Ha-8 was in biotite granite gneiss and minor micro-
cline granite over most of its length; the remainder was mineralized shear

zone and the basic dike, A generalized log of the core for this hole is

given belows
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Drill hole No, Ha-8

0o0-81.0 Biotite granite gneiss cut by oceasional small dikes
and stringers of microcline granite and & few amphi-
bolite stringers

81.0-82.5 Coarge-grained microcline granite

82:5-114.0 Biotite granite gneiss

124,,0-115.2 Granite. Fractures coated with hematite, slightly
radiocsctlve ' ,

115,2-121.4 Biotite granite gneiss

131,4-139.2 Bioctite granite gneissg, slightly reddensd by hydro-
thermal mineralization

~152,5 Fracture filled with 1/16 inch of thorite

13902-150.4 Hydrothermal vein material, mostly in granite

15004-152,7 Hydrothermal vein material, mostly in amphibolite

152.7-159.2 Hydrothermally eltered mixture of fractured granite
and amphibolite

159,2-169,0 Basic dike rock, cut by two hydrothermal veins

169,0-170.3 Mineralized and altered biotite granite gneiss

170.,3-200.2 Biotite granite gneiss cut by younger granite at 173
to 178.6 and 182.4 to 191.2

The mopt redicactive part of the shear zone is 6 feet thick at the
surface and 10 feet at a depth of 130 feet, If the basic dike is included
a8 part of the shear zone, the zone is 25 feet thick at the surface and 13
feet thiek at a deptﬁ of 130 feet. The vein dips 83° SW. (fig. 6) whereas
the bagiec dike dips 86° NE. At a depth of 130 feet and on the surface, the
vein material 1o on opposite sides of the dike, amd veinlets cut the dike
in the core, thus indicating that the vein crossed the dike above the 130-foot
lovels Two smaller radioactive zones were noted at about 115 and 130 (fig. 6).
The main vein 1s extreﬁely radicactive at depth; the gamma-ray log of
hole Ha-8 ghows the highest radiometric readings recorded in the Haputa Ranch
area, reaching 20,000 CPM in one thin zone. Five core samples from 7.6 feet
of vein contained 0.2 to 1.6 percenﬁ equivalent Th@zo

Drill hole No, Ha-10--The purpose of Ha-=10 was to test at depth the

extremoly radioactive part of shear zones Nos, 1 and 2 about 100 feet north-
west of hole Ha-6., Dellwig had sampled two strongly radiocactive areas, one

to the north of the drill hole Ha-10 (sample GG-70) and amother to the south
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(samples GG-42, 43, and 47). The scintidlation counter emphasized the
abnormality of this part of the shear zones and‘localized the most radio-
active areas; the readings were among the highest obtained on the Haputa
Ranch (fig. 4). The hole cut below the center of the area of high radio-
activity, The generallzed lpg is given below,

Log éf drill hole No, Ha-10

0,0-31,1 Migmatite and minor amphibolite
31.1-50,6 Metagabbro, highly weathered in first five feet;
fractured and weathered at 44.7 to 0.6
50,6-59,6 No core recovery, probably highly weathered and
broken metagabbro
59,6-123.7 Metagabbro, cut locally by pegmatite and white
granite
123,7-131,2 Basic dike rock, slightly mineralized
131,2-136,.4 Metagabbro
136.4-137.7 Hydrothermal vein material, very weakly radioactive
137,7-182,0 Metagabbro, cut locally by coarse and fine-grained
white and salmon colored granite
182,0-183.3 Amphibolite
183,3-185.6 Metagabbro
185.,6-192.0 Amphibolite, poorly developed gneissic structure
192,0-198.8 Metagabbro
198.8-205,3 Mierocline granite
205,.3-220.6 Metagabbro
220.6-222,3 Hydrothermal vein material
222,3-248.7 Metagabbro

Exposures on the surface were very poor near drill hole Ha-10 at the
time of drilling; later bulldozing revealed that the area was composed of
metagabbro with migmatite to the north and a small area of biotite granite
gneiss and emphibolite to the south., The vein in the bulldozed trenches is
only two feet wide but has high radioactivity. The two-foot channel sample
(RA-96) from the longer trench contained 0.6 percent equivalent ThOp and the
two=foot sample (RA-97) from the smaller trench contained 1,1 percent equi-
valent ThOz (table 4).

The drill hole (fig., 7) did not locate high grade ore at depth below

the surface exposure, but as shown on the Barnalby log, a weakly radioactive

45
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zone was found on the west side of the basiec dike in this shear zone, One o
anomaly of about the same intensity probably marks the east edge of the

shear zone connecting zones nos., 1 and 2 and a more intense anomaly marks a
two-foot radiocactive zone near the bottom of the hole at the western margin

of the shear zone,

From the position of this drill hole in'relation to the 300-foot long
area enclosed by the isorads on the surface (fig. 4), it is unlikely that the
ore shoot exposed on surface is continuous in depth.

Drill hole no, Harll,--After drill hole Ha-10 failed to find as high
grade ore in depth as on surface, drill hole Ha-1l was drilled in an attempt
to cut a high grade deposit a short distance to the north. °The hole was
planned to explore ground beneath one of.the most radiocactive surface areas,
cutting the strike of the shear zone at an angle, so as to be in poésible ore
ground for ;.greater drilling length. The strongest radiocactivity found in
tﬁe hole was little more than twice background eliminating the possibility
that the high grade body might rake to the north,
| The basic dike has an apparent dip of 74° to the south in the section of
the drill hole (fig. 8) and has a true dip of about 789; it probably forms the
northeast side of shear zone no, 1 at the surface, In the drill hole, a five-
foot altered zone is believed to represent a fault contact (west side of shear
zone connecting zones nos, 1 and 2) between the granite and the metagabbro,
Between these 1limits the shear zone is not recognizable in the drill hole,

The gemma-ray log shows that the granitic wall rocks in this hole have
radiocactivity of about twice background (fig. 8). The generalized log of the

drill core is given below:



UNITED STATES ODEPARTMENT CF THE

INTERICR
GEOLOGICAL SURVEY

TRACE ELEMENTS INVESTIGATIONS
REPORT 250

COLLAR ELEVATION

O_
e
50~
(3
>
=
: =
Y - SNAGNRS wod ©
EXPLANATION Y SISO
s S
Vein 150 —
(€]
\/0
V)
s &S
Basic dike rock Metagabb \g’o o
;?[‘&' }‘ Q\O \(’
++*+‘+ 'f:"U,A?"'\?‘j Q..v \b*
EA Vol 1 f{nl\&r“ 00 \(' Q§
Pegmatite Amphibolite T
v‘% v
T T R
L A - LGl )
% " o / Q\v
Migmatite Shear zone

FIGURE 8. - SECTION : THROUGH DRILL HOLE HA-II,
CUSTER COUNTY, COLORADO

(6] 50 100 Feet
! i | 1




P T LY PR S et T R

Log of drill hole no, Ha<1l 49
0,0-20,7 Migmatite and minor amphibolite
20,7-24,0 Amphibolite A
24.0=35,4 Migmatite and amphibolite, locally highly broken
and limonite-stained
35.,4-56,0 Amphibolite, locally broken and limonite-stained
56.,0-57.4 White granite stringer
57.4~87.5 Biotite granite gneiss., Some migmatite and amphibolite
85,5-92,4 Completely altered rock, clay (?%m
92,4~128.4 Metagabbro, First eight feet are altered
128./4-129.3 Metagabbro cut by hydrothermal vein material
129,3-131./ Basie dike rock and minor hydrothermal veinlets
131.4-135,5 Basic dike rock ) .
135,5-174.6 Metagabbro
174,6-176,8 White granite, coarse-grained
176,8-210.1 Metagabbro

Drill hole no, Ha-6,--Drill hole Ha-6 extends across the shears nos. 1

and 2 as well as the connecting zone, It is on the south edge of the highly
radicactive gzone shown on the scintillation detector; its purpose, in addition
to testing for ore, was to determine the nature of the structure in this area
. where shear zones nos. 1 and 2 appear to split (fig. 4). The data from this
hole, when supplemented by that from the bulldozing and drill holes Ha-10 and
Ha-11, shows that the strﬁcture consists of several fraetures or faults con-
neeting the shear z'ones‘nos° 1 and 2,

About 95 percent of the surface outcrops and the rock eut by the.drill
are‘metagabbrog the remainder are granitic dikes amd stringers, pegmatites,
and the basiec dike rock. The metagabbro in the drill hole is cut by many
small veins and veinlets of hydrothermal material that is slightly radio-
active (fig. 9). The hydrothermal material is characterized by a red color
and appears to be composed of miarocline, quartz, and earbonate; it probablyv

formed by replacement along fractures in the metagabbro,
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Log of drill hole no, Ha-6

0.0 - 18,5 Metagabbro cut by minor white granite dikes and stringers
18,5 - 19,3 Fractured zone in metagabbro., Possible mineralization
19.3 =120.2 Metagabbro, in part the feldspar-low variety, cut by
. minor white granite stringers and pegmatite
120.2 -136.5- Metagabbro cut by veinlets of hydrothermal material
136.5 -183.,1 Metagabbro and white granite dikes and stringers
1/8.5 Two small hydrothermal veinlets
183,1 -194.4 Metagabbro cut by minor hydrothermal material
194.4 -310.6 Metagabbro and minor white granite
310,6 ~-315.0 Basic dike rock
315.0 =345.0 Metagabbro cut by minor hydrothermal veinlets
345.,0 =418,0 Metagabbro and minor white granite
418.0 =432,2 Microcline granite, Radioactivity higher than background
432.,2 =437.5 Metagabbro and minor white granite
The basie dike, veins, and faults (fig. 9) have nearly vertieal dips.
\
The mineralized areas on the surface probably correlate with the zones of less
highly radioactive hydrothermal veinlets at depth. The radiocactive quartz-
barite vein along the tension faults on surface. splits into two veins just
north of the drill hole., A two-foot channel sample from the prospect pit
north of, and nearest to, the drill hole contained 4.2 percent equivalent
ThOs (GG-47, table 4). In the drill hole below this vein at a depth of about
100 feet, two narrow veins were found, The core samples ranged from a trace
to 0.2 percent equivalent ThOs, The manner in which the veins become weaker
at depth suggests that the metagabbro is not a good host rock and only contains
ore near its contact with the granitic rocks. ;
The intervel between 418 and 432.2 feet in the drill hole is microcline.

granite which has radiocactivity of more than twice background. The granite

“is not fractured but fractured but a clearly detectible fetid odor suggests

that it might be slightly mineralized.

R a5
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. Drill hole no, Ha=2.-=Drill hole Ha=-2 cuts shear zone no., 2 in the south-
eastern part of the Haputa Ranch area. It passes below a shaft on shear zone
no, 2 and a shaft on a subsidiary fault, 35 feet to the east. The shafts in
this area were sunk in search of gold, silver, ;nd lead; a few pockets bf
galena were found in the eastern fault structure., The radioactivity of three
samples (table 4) taken along shear zone no, 2 eontained as much as 0,2
percent equivalent ThOo, |
The core from the drill hole contained the same general suite of rocks
(fig, 10), as exposed on surface (fig, 3), except that the pegmatite was more
abundant, A generalized log is given belows: |
Log of drill hole no, Ha-2
0.0 = 29,0 Metagabbro

29,0 ~ 33,5 Microcline granite
33,5 -~ 93.1 Metagabbro, fractured, altered and limonite-stained

. with granite and pegmatite; sporadic recovery of core.
Granite at 42.9; pegmatite at 65.8 to 69.4 and 89,8
to 93.1

93,1 ~102.,2 Metagabbro

102.2 ~107.3 Pegmatite

107.3 «170.4 Metagabbro, intruded locally by pegmatite

170.4 =171,5 Metagabbro, fractured and mineralized; minor hydro-
thermal vein material

171.5 =176.7 Hydrothermal vein material in silicified and altered
gabbro and minor granite (%)

176.7 =180., Basic dike rock

180.4 -185.9 Metagabbro, plagioclase-low facies

185.,9 ~189.6 Pegmatite, in part sheared and mineralized

189.,6 -200.,6 Metagabbro, intruded locally by pegmatite

200.6 ~217.0 Pegmatite; slightly sheared and mineralized containing
a fetid gas 200.,6 to 213.0 and radiocactive 206.7 to
209.9

217.0 -227,3 Metegabbro, plagioclase=low facies

227,3 =252.8 Pegmatite, mineralized 228.8 to 233.0

252.8 -275,0 Metagabbro, intruded loeally by pegmatite

Radioactivity in the drill hole was strongest in the wall rock on the
west gide of the basie dike where minor.hydrothermai veins cut the metagabbro.
- Analyses of five samples from drill hole no. 2 ranged from a trace to 0.3

percent equivalent ThOs, Very minor radioactivity was found east of the main
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shear zone where”hydrothermal_veips occur in slightly shea;éd pegmatites,

Drill hole no, Ha-1,--Drill hole Ha-1 near Ha-2, in the southern part
of the area,_passed beneath one of the most radiocactive prospect pits on
Haputa ranch; the;radioactivity in this pit, however, has no visible relation
to a nofthwest_trending shear zone or to the other mineralized zones. The
ore minerals occur in a fractured zone at the contact between a pegmatite
and metagabbro. The contact appears to trend N, 70° W, A careful study
with the scintillometer failed to reveal any trend to the radioactivity.

A sample from this prospect (GG-76) contained 16,7 percent equivalent
ThOp. ’

The prospeet pit and the drill hole are in.metagabbro and minor
pegmatite dikes (figs. 3, 11). Two weak zones of rédioactivity were found
in the drill hdle; one small radioactive fracture zone and one pegmatite,
containing a few crystals of brown radioactive mineral, were cut. At about
200 feet vertically below the pit, a non-radiocactive fracture zone was
encountered which might be the zone of strong radioactivity on the surface,
A generalized log of the hole is given below: |

Log of drill hole no, Ha-1

0,0 - 41,9 Metagabbro
(1,9 - 42,4  Pegmatite
42.4 = 74,5 Metagabbro, minor pegmatite and white granite
The5 = 75.3 Hydrothermal vein material along fractures
75.3 -161,6 Metagabbro, in part the plagioeclase-low facies, and

minor pegmatite and white granite

161.6 -162,2 Pegmatite, slight radioactivity due to brown mineral

162,2 ~167.,1 Metagabbro

167.1 -169.2 Pegmatite

169,2 -258.2 Metagabbro, much is plagioclase-low facies, and minor
pegmatite

258,2 -259.,2 Fractured zone in metagabbro

259,2 =292,8 Metagabbro and minor pegmatite

292.8 -304,3 Fractured zone in metagabbro

304.3 =327.0 Metagabbro and minor pegmatite.
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Drill hole no, Ha-4.--The purpose of drill hole He-4 (fig. 12), was to
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56

prospect shear zones nos, 3 and 4 at depth. Shear zone no. 3 is radiocactive

on the surface; the highest sample contains 0./ percent equivalent ThOp

(GG~55, table 4).~ Shear zone no, 4 contains negligible radioactivity. Drill

hole Ha-4 cut beneath an area which, at the surface, consists of metagabbro,

in part the hornblende-rich, plagioclase-low variety, and minor pegmatite,

The drill hole passed through metagabbro, pegmatite, and microcline granite.

The granitic material was more abundant in the drill core than on the surface,

Basic dike rocks and very slightly mineralized fractures were cut at depth.

A summary of the log is given below:

Ooo ha 2509
2509 - 2836
2806 - 5496
54.6 = 60,0
604,0 o 9203
9203 - 9301
93,1 -161.6

161.6 =164.4
164—04 ”‘16506
165.6 -170.1
170,1 -174.8
174.8 =176.8
176.8 -237.3
237.3 =243.8
R43.8 ~249.0
29,0 -251.5
25105 "‘2’7400
274.0 =277,7
277-7 “’29403

Log of drill hole no, Ha-4

Metagabbro with plagioclase~low facies. Last six
feet weathered.

Microcline granite

Metagabbro, plagioclase-low facies, fractured and
altered at 28.6 to 34.3 and 50.6 to 54.6

Mierocline granite

Metagabbro intruded by minor pegmatite and white
granite

Microcline granite and metagabbro

Metagabbro cut by white granite stringers

Metagabbro, pegmatite stringers and basic dike
Basie dike

Basic dike cut by hydrothermal vein material

Metagabbro, plagioclase~low facies

Pegmatite . ,

Metagabbro with plagioclase-low facies

Microcline granite

Metagabbro

Basic dike with hydrothermal vein material

Metagabbro with plagioclase-~low facies

Pegmatite

Metagabbro, plagioclase-low facies

The radiometric log of the hole indicated only a trace of eThOp. The

equivalent ThO of five core samples was a trace (table 5).

Data from the drill hole shows that shear no, 4 dips 71° NE and shear

zone no, 3 dips 889 NE, suggesting that shear zone no. 4 joins shear zone

no, 3 at depth (fig. 12).

L T T T T Y
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Drill hole no, Ha~5.--Drill hole Ha-5 which is about 240 feet SE of Ha-4

cuts shear zones no, 3 and no. 4. The surface prospect pits contained radio-

active rock (table 4); two samples along shear no., 3 contained 0.1 percent

equivélent ThOz. | | . |
The drill cuﬁ beneath granitic rocks at the surface area but encountered

eonsiderable metagabbro in its lower parts (fig. 13). Both sheér zone no, 3

and no. 4 were radioactive where cored, A summary of the log is given below:

L]

0.0~ 42.0
42,0~ 49.3
9.3~ 57.5
57.5- 63.0
63,0- 71.8
71.8- 95.8
95.8~ 98,5

98.5-147.4

147.4-148.6
148,6-150,1
150.1-170.9
170,9-182.2

182,2-186.8
186,8-188. 7
188,7-192,8
192.8-193.4
193.4-210.6

210,6-211.6
211,6-213.5

Log of drill hole no, Ha-5

Probably largely biotite granite gneiss

Pegmatite

Metdgabbro, fractured, altered and limonite stained

Biotite granite gneiss

Microecline granite

Biotite granite gneiss

Metagabbro, fine-grained chill facies at contact with
gneiss

Metagabbro, fractured and altered at 98.5 to 103.2 and
at 127.8 to 137.7

Hydrothermal vein material

Basie dike

Metagabbro cut locally by white granite

Migmatite (biotite granite gneiss intruded by abundant
stringers of microcline granite along foliation plaines)

Metagabbro

Migmatite

Basic dike

Hydrothermal vein material

Migmatite with minor pegmatite and conformable meta-
gabbro mass at 194.4 to 195.6

Pegmatite

Metagabbro

Shear zone no. 4 is dipping 83° NE and shear zone no. 3 is almost

verticalj and apparently intersect at depthb The trend of the shears
suggest that they intersect on the surface about 160 feet to the éoutheast.
The highest equivalent ThO,, calculated from the eU values of four core
sambles is 0.2 percent; the highest equivalent ThO, obtained by the gamma-
ray logging instrument is .0l percent for shear{zone no, 3. These results, -

as well as those obtained in hole Ha-4, seem to indicate that this part of
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. the structure is not particularly favorabi}e for high grade thorium ore; 0
however, because of the irregplar distribution of ore along the shear zonmes,
no strueture can be completely disregarded on the basis of so few drill holes,

Drill hole Ha-9,--The objective of drill hole Ha-9 was to test for radio-

active deposits at depth in shear zoﬁe no, 5 in the northern part of the mapped
area, The drill hole was planned to cut near the intersection of two faults
where much shearing has taken place. The veins have been prospected by two
shafts and several prospect pits, they contain abundant quartz, iron carbonate,
minor sulfides, and weakly radioactive méterial° The surface exposures consist
principéily of biotite granite gneiss, migmatite, and amphibolite; a basic dike
is exposed in one of the shafts,

Most of the core from the first 100 feet of the drill hole was highly

"broken and stained by‘limonite (figo 1) locally it contains the fetid odor
. found in radiocactive zones in this area. The sgyenite (%) dike and younger
granite are easily correlated with the surface; the rest of the rock is a:
complex mixture of granitic rocks and amphibolité, The lower part of the hole
is much less altered and consists of biotite granite gneiss. A generalized
log is given belows
Log of drill hole no, HA-O

0,0~ 34.0 Highly broken and limonite-stained biotite granite
gneiss, migmatite, amphibolite and minor younger granite
34.0- 41.3 Alaskitic microcline granite, broken and limonite-
stained, slightly mineralized with fetid gas
41,3= 64,8 Migmatite and amphibolite with minor granite; pegmatite
at 47.5 to 49.0 and 62.0 to 64.0
64,0~ 69.5 Syenite (?), slightly mineralized with fetid qdor in
last two feet
69,5~ 77,6 Highly broken and limonite stained, slightly mineral-
ized granite, syenite (?), and amphibolite
77.6- 95.8 Migmatite
95,8-103,3 Silicified, hydrothermal vein material
103.3-166,6 Biotite granite gneiss, in part migmatite, with amphi-
_ bolite and numerous small coarse-grained granite dikes
() 166.6-169.8  Basis dike rock |
169,8-215.8 Biotite granite gneiss, partly migmatized, and amphi-
bolite
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vThe mineralized faults exposed at the surface are both found in the drill

hole;>the principal difference is that the basic dike appears to have crossed
over from one fault to the other between the surface and the 120=foot level
(fig. 14). The structures are nearly vertical except that the stronger shear
appears to be dipping slightly northeast. Only the eastermmost fault is
radicagtive at depth,

The surfaoeoanalyses (table 4) and thé drill hole indicate that this

\
deposit probably does not contain ore of economic interest.

Haputa Extension

The thorium-bearing structures in the Haputa Ranch area extend north-
westward into the area designated as the Haputa Extension, In July 1951,
Dellwig and Heyman mapped about 0.2 of a square mile in this area at a

scale of 1:1,200, This map (fig. 15) was partly revised subsequent to the

exploration program, and the southeast one-fourth of the area was included

in the revised map of the Haputa ranch area (fig. 3).

' The geology in the Haputa Extension‘map area is similar to thét in the
Haputa ranch area to the southeast. No new rock units are present, although
the abundance of each rock type is different. The major shear zones can be
correlated across the alluvium valley fill between the two areas., Thorium

minerals are less abundant in the shear zones expésed on the Haputa Extension.
Geology and thorium deposits

The gneissic microcline granites at Haputa Extension were not separated
into the three varieties as in the Haputa Ranch area, In the Haputa Extension

the microcline granite charactized by biotite and a moderate to low quartz and
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microcline content appears to be the most abundant., It makes up many of the
.8ills and dikes, including one dike that is at least‘19200 feet long,

Shear zone no, 1 ig moderately radiocactive in the northwestern partiof
the Haputa Extension, 2,400 feet northwest of drill holes Ha-3 and Ha-7., The
vein in the shear zones is from 2 to 4 feet thick and consistently gives
readings low on the 2,0 scale of a Geiger counter for a distance of 350 feet.
The 2,400=foot length of the shear zone between the radioactive areas is
largely covered by alluvium and colluvium; hence, it is possible that other
pods of radioactive material occur but have not been detected, The samples
gollected from this shear éone contains from a trace toc 0.9 pefcent equivalent
ThO, (table 6), less than 0,005 percent uraﬁium, end as much as 0,15 percent
rare earth~oxides. Appreciable amounts of barite and galena occur with the
radicactive material; galena is reported to have been mined from the shaft
located in the northwest corner of the map,

The eastern of the two shear zones designated as no., 3 @ontainé a
biotiﬁembearing lamprophyre and a two;foot quartz-barite vein. In a pit at
the northern end of the shear zone both the veinland dike are highly sheared;
the dike is altered in part to a silver-blue, fibrous amphibole (?) mineral,
The western shear is marked by reddish-stained granite, limonite, and weak
radioactivity. Radioactivity can be traced less than 25 feet from the three
pifs on the shear zone, and the three samples contained a trace equivalent,
ThOy. A possible rare earth content of between 4.3 and 1.9 percent (LD-1

‘and LD-2) in the unnumbered shear to the east-is noteworthy.

A sample (LD-14) taken at shear zone no. 4 to determine the value of

maximum radioactivity contained 0.1 pefcent equivalent ThOp. Radioactivity

can be traced for about 50 feet, but is weak for all but about 15 feet.
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Table 6.—Analyses of surface samples, Haputa Extension

Length of Equivalent Chemical Equivalent Total rare earth Possible rare

Sample Type of sample uranium uranium ThOp 2/ oxides and ThQ,  earth oxides 3/
number sample 1/ (feet) (percent) (percent)  (percent) (percent) (percent)
D1 C - 0.007 0.004 0.02 2.03 2,01
1D 2 A 1.0 0,008 0,001 0,04 4,33 L.29
LD 3 A 8.0 0.012 0.001 0.06 -

1D 5 C - 0,006 0,001 0.03

1D 6 A 0.9 0.16 0,002 0.90

LD 7 A 1.0 0,021 0,001, 0.10 -

1D 8 C - 0,027 0.001 0.15 -

1D 9 A 18,0 0.008 0,001 0.04 -

1D 10 A 2.0 0.013 0.00L 0,07 -

1D 11 A 3.5 0.006 0.001L 0.03 =

1D 12 C - 0.010 0.00L 0.05 -

1D 13 A 5.0 0.006 0.001 0.03 -

LD 14 A - 0.025 0,001 0.14 -

1D 15 A 6.0 0.011 0,001 0.06 -

GG 79 C - 0,017 0.00L 0.09 0.28 --0,19
GG 80 A - 0.012 0.00L 0,06 O.41 0.35
GG 82 C - 0.024 0,001 C 0 0.13 0,28 0.15

;/ A = channel sample; B = chip sample; C = grab sample.

g/ Calculated from the equivalent uranium by subtracting the chemical uranium and multiplying by
the conversion factor of 5.7.

3/ A minimum figure obtained by subtracting the equivalent ThOs from the chemical percent of total
rare-earth oxides and ThOs. ' - ,
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Black quartz crystals coat the granite wall rock in the single outerop of the

vein,

Shear zones no, 2 and no, 5 are weakly radioactive at the exposures in
prospect pits and show no measurable radiocactivity in covered areas between
pits. Both contain quartz-barite-siderite~limonite veins, 2 feet wide in
shear zone no, 2, and 3 and 9 feet wide in shear zone 5, associated with
silicified lamprophyre dikes, Terminated clear quartz crystals occur in
white barite in the pit on shear zone no. 5. The average thorium content
of both veins is low, but sample (LD-80) shows a possible 0.35 percent of

rare earth oxide in shear zone no, 5.

Greenwood property

..The Greenwood property, 3 miles north of the Haputa Ranch map area, is
nemed, by the writers, after the owner of the surface rights, M., Greenwood.
It includes three mihing élaims registered in the Custer County County Court
House: (1) the Blue Bird claim, located by J. Susman and W, L, Susman;

(2) the Cora B claim, owned by Hénzy G, Prior et al; and (3) the Pine Tree
claim located by William Klein and Fred Jones,

The thorium deposits on this property were mapped in August 1951 by
Dellwig end Heyman at a scale of 1:1,200 (fig. 16). Because of cover and
limited time available only an outerop map of the area was prepared, The
Pine Tree claim is reported to have yielded 400 pounds 6f.hand—sorted

thorite,

B e



Geology

The dominant rouys on the Greenwood property are probably biotite granite
gneiss and hornblendegranite. Weathering has obscured their relationships, but
they are considered to be about the same age and both contain inclusions.of
hornblendecpiagioclase gneiss, These rocks have been intruded by diorite,
gabbro, and peridotite and in the vieinity of the Pine Tree shaft, these rocks
are accompanied by a dark green aphanitic rock, a fine-grained hornblende-
plagioglase rock, and a creéﬁ colored plagioclase rock. Because they appear
eltered and leached these rocks have been designated as thighly altered and
leaghed hornblendenplagioclése rock", All of the older rocks have been cut
by numerous sills and dikes of gneissic microcline granite, that in places
form injection gneiss, aplite, and pegmatite, Lamprophyre dikes of Tertiary
age occur in the Pine Tree sheay zone; in the two Bluebird shear zones; and
in one of the three exposureé of the Cora B‘shear zone, These dikes are
pre-mineralization in age.

The foliation in the area has a prevailing trend averaging N, 600 E, '
with steep dips to the northwest. It is about parallel to most of the
dikes and sills of granitic rocks.

The Cora B shear zones trend N, 60° W, and dip 75° to 85° NE., The
Bluebird and Pine Tree shear zones are roughly parallel to the Cora B shear
zones in strike, but dip steeply southwest, On the Cora B e¢laim, four
independent shear zones or segments of mineralized fractures have been mapped.
These are probably all part of the samg structure.-

Two faults of small displacement have been mapped on the property.

B S L T Mape L A
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Thorium deposits

Extensive mining has been done on the bafitembearing vein of the Pine
Tree e¢laim, Five shafts and two prospect pits have been dug along 600 feét
of the exposed vein which averages four feet in width and is known to have
contained small amounts of high grade thorite. This material, however, is
not exposed at the surface and the workings at the bottom of the 60-~foot
shaft are inaccessible, The material on the dumps shows that the thorite
occurs with barite, both with the white cleavage masses and the red granular
varieties, and with minor quartz and galena., Blebs of pﬁre thorite, as mmch
as two inches in diameter, occur in the barite, The dump now contains very
little ore grade material because the ore was carefully hand-picked and the
dump was subsequently "picked over" for ore specimens.

Radioactivity could not be traced beyond the limits of the mapped vein,
' The thorite-rich part of the vein is thought to be about 300 feet long
(based only on the inspeection of the dumps)., The vein exposed in pits ouﬁside
this 300 foot length is weakly radicactive., The grab samples from dumps of
the Pine Tree workings contained from a trace percent to 0.l percent
equivalent ThO, (semples LD-56, 57, and 58, table 7). The uranium content for
these samples ranged firom 0,001 to 0,002 percent.,

The Cora B claim includes three shafts and four prospect pits along a
N, 650 W,~trending shear zone. The vein is associated with a brown silicified
dike and is two to four fget thick. It can bes traced intermittantly more than
550 feet, It is comprised principally of wvuggy, white, "bull" quertz crystals,
many of which are coated with red hematite. No thorite was observed; the
strongest radiocactivily is associated with the hematite suggesting the presence

of disseminated minerals, The radicactivity of the rock averaged about 2 on
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Table 7. -Analyses of surface samples,; Greemwood property, Custer County,

Colo,
Length of Equivalent Chemical Equivale:}A‘
Sample Type of sample uranium uranium ¢ ThO2 2/ -
number Sample 1/ (feet) (percent) (percent) (percent)
1D 56 A - 0.007 0.001 0,03
LD 57 c - ’ 00008 00002 0003
ID 58 c - 0.025 0.001 0.14
ID 59 C - 0.058 0.001 0.32
LD 61 C - 00010 00001 0005
ID 63 A 1.0 0.026 0.001 0.14
1D 64 c - 0.024 0.001 0.13
‘ 1/ C = grab sample; A = channel sample,
]
. _g/ Calculated from the equivalent uranium by subtracting the chemical

uranium and multiplying by the conversion factor of 5.7.
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the 2,0 secale of a Geiger-Mueller counter the readings being consistent over
most of the length of the vein; samples contained a trace to 0.1 percent
equivalent ThO (samples LD-61, 63, 64). The fetid gas common to other
radioactive deposits in the region is present in unusually strong concentrations
in the quartz,

The shear zones on the Bluebird claim contain barite-limonite veins and
sheared, silicified lamprophyre. They can be traced only about 150 feet. The
only sample taken at the claim contains at trace percént"eThOg (sample LD-56),

The uranium content was 0,001 percent,
Tuttle Ranch area

Thorium deposits were discovered on the Tuttle Ranch in 1950 by Gott
and Dellwig. These deposits are nine miles north-northwest of the Haputa
Ranch area (fj.g° 2) and are owned by Willis Tuttle., The thorium-bearing area

(fig. 17) was mapped by Dellwig and Heyman in August 1951.
'Geology

The pre=Cambrian rocks in the Tuttle Ranch area form a series of inter-
layered gneiss, injection gneiss, and granite cut by shear zones that trend
northwest, The geology is similar to that of the Greéenwood property except
that the Tuttle area is less complex and does not contain diorite, gabbro-
pyroxenite, or biotite granite gneiss.

Two varieties of gneiss, composed chiefly of hornblende and plagioclase,
but distinguished by minor mineral constituents, outcrop in sufficient quantity
to be mapped as individual.units. These are quartz-hornblende;plagioclase

gneiss and garnetiferous quartz-biotite gneiss which have been described above,

14
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Both varieties occur as small lenses interbedded with large masses of injection

gneiss and gneissic microcline granite, The quartzwhorﬁblendeaplagioclase
gneiss, however, also occurs as large masses oi lenses in the southern and
eastern parts of the area., It is commonly jointed and epidotized, and the
large bodies are slightly magnetic. The southernmost mass of gneiss is exposed
in an area of 550 by 200 feet and is roughly concordant with the granitic
gneisses; the smaller eastern body appears to be discordant. The single 70
foot.quartzite lens is concordant with the foliation, and probably represents-
a silica-rich metasediment of the gneiss series. '

The most abundant rock type in the Tuttle Ranch area is the injection
gneiss, Microcline granite seems to have been injected lit-par-1it into the
gneisses, forming a continuous series‘which varies from almost pure gneiss to
almost pure granite, Most noteworthy is the highly "granitized" variety that
is a garnetiferous granite. A gneissic microcline granite similar to that
which occurs as sills, and is responsible for the lit-par-lit injection, was
mapped as di§cordant gr;nite dikes.

Lamprophyres occur both in and out of the shear zones, The float of one
resistant dike facilitates the tracing of the long shear zone on the.eastern _
edge of the ﬁap through covered areas. No evidence of mineralization or
subsequent shearing seems to accompany the two lamprophyres in the north- and
southwestern parts of the area, though they are emplaced, in part, in joints
‘or fractures with the same northwest trend as the shear zones.

Foliation in the area is singularly uniform, strikiﬁg. N, 45° E, with an
average dip of 55° NW, in the southeast part to vertical in the northwest
part of the area, Two prominent northwest-trending faults displace the leyered
sequence, The amount of displécement along‘the.easternmost fault is not

known but along the westernmost one, the probable horizontal displacement is



less than 15 feet,
Thorium Deposits . .

Seven mineralized shear zones were mappgd in the Tuttle area; shear zome

/

no, 5 is the most radiocactive and can be traced, although diseontinuously, for
2,700 feet, The vein averages about one foot wide, but in the southeastern
prospect pits it is four feet wide. The radiocactivity is spotty and weak over
' its entire length except for the southeasternmost 100 feet. Three samples
(LD-52, LD-53, and LD-54, Table 8) from this area ranged from a trace to 2.4
percent equivalent ThOp. Other samples along the shear zone contained a

trace of equivalent ThO, (LD-39, LD-40, LD-41, LD-42, and LD-49),

Shear zone no, 1 is less than 500 feet long and one foot wide; the vein
is exposed in several prospect pits, two trenches and one shaft. It is
composed of pink barite, quartz, siderite, and a radiocactive thorium mineral
which is not megascopically visible, Three samples (LD—B?; LD-38, and LDwAB)W
ranged from a trace to 1.1 percent equivélent ThOz; the higher value is not |
representative of this shear and is a sample of selected vein material.

Shear zone no, 2 is about 30 feet long and 2.5 feet wide. Shear zone
no, 3 is about 260 feet long and from several_inches to two feét wide., Shear
zone no, 4 is about 50 feet long and six inches wide, These are only weakly
radiocactive; the samples (LD-43, LD-44, LD-46, LD-47) ranged from a trace to
0.1 percent equivalent ThO,.

Shear zone no. 6 is about 200 feet 1ong and two feet wide; it occurs im
a brecciated granite., The sample (LD-65) from this zone contained 0.4 percent
equivalent ThO5, Shear zone no., 7 contains malachite in‘quarFthornblende-

plagioclase gneiss with few other minerals; no rédioaétivity was found,
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Table 8, -Analyses of surface samples, Tuttle ranch, Fremont County, Colorado

Length of Equivalent Chemical Equivalent Thozg/

Sample Type of sample uranium uranium (percent)
number  sample 1/ (feet) (percent) (percent)

1D 37 c - 0.003 0.000 0.02
1D 38 C - 0,20 0,002 1.13
LD 39 A 1.0 0.004 0.001 0.02
LD 40 A 1.5 0.000 0,001 -
1D 41 C - 0,003 0.000 0,02
ID 42 c - 0.003 0,001 0,01
1D 43 C - 0,009 0.001 0.05
ID 44 A 3.5 0.015 0.000 0.09
1D LLA C - 0.007 0.003 0.02
1D 45 A 0.9 0.016 0.001 0.09
LD Lé A 2.5 0.008 0.000 0.05
1D 47 ¢ - . 0,014 0.001 0.07
1D 48 c - 0.008 0.001 0.04
1D 49 A 1.0 " 0.008 0.001 0.04
1D 50 A 5.0 0.14 0.002 0.79
1D 51 c - 0.094 0,001 0,47
1D 52 A L.0 0.11 Q.002 0.61
1D 53 A L.,O 0.007 0.001 0.03
LD 54 A O.4 0.36 0.002 2,04
1D 65 c - 0.063 0.001 0.35

1/ C.= grab sample; A = channel sample,

2/ Calculated from the equivalent uranium by subtracting the chemical
uranium and multiplying by the conversion factor of 5.7
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Other minerals have a sporaic distribution in the area and along the

shear zones. Quartz, either the'vuggy or milky variety, and barite are the
most common minerals. Much of the material in the shear zones has the fetid
odor which is characteristie of the distriet, Large zoned quartz crystals

coated with hematite are found at the northwestern part of shear zone no., 5.
.. Other Thorium Deposits
Anna lee Lode

Arna lee Lode is 3-1/2 miles north-northeast of Querida and 3/ mile
west of Colorado route 143 (fig. 2) and is claimed by Lee Jones and Lawrence
Knobbe, The property was firét visited by the Geologiecal Survey early in
1952, Several small pits and trenches were examined and an isorad map (fig,
18) was made to determine the trend and approximate magﬁitude of the radio-
active deposit. (Preliminary Reconnaissance Report D-470 was prepared on the
basis of this work.)

The thorium-bearing shear zones trend N, 60° W, through an area of
granite which is locally stained red., The total length of the shear has not
been determined, but the discontinuous mineralized part, as indicated by the
isorads of figure 18, is about 1,000 feet long, The shear may continue to
the northwest; heavy alluvium prevented further radiometrie study of tﬁe vein
in that direction, Narrow syenite dikes, shéared and heavily iron-stained,
are exposed in the workings and probably trend parallel to the shear zone,
The shear zone is entirely covered by a thin soil mantle except where exposed
in the prospect pits; consequently, no detailed study was made of the vein,

The highest radioactivity fround with a Geiger-Mueller counter was 13-20

on the 20 scale, in shear zones 2 to 10 inches wide, These are more strongly
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iron-stained and sheared than the other rocks within the zone.. The wein
where best exposed in the eastermmost pit (fig.lS) strikes N, 4‘70 W., dips
85. N.E,, and is about 10 inches wide., It consists of a sheared, fine-
grained, red rock, probably altered syenite, that contains av 1- to 2~inch
dark-red stringers of thoiite (7). The distribd;,iqn of the ®ore shoots®
along the radicactive shear zone probably ﬂ;s shown bty the irregular distri-
bution of isorads (fig. 18),

A medium-grained basic dike, very strongly altered to a soft, crumbly,
light-gray material, is adjacent to the radioactive shear in one of the
shallow prospect trenches, Specuiar hematite occurs at one place ik the

shear zone as narrow stringers and lenses up to 1/4 inch wide,

The locations of collected samples are shown on figure 18 and the re- -

sults of the assays are in table 9. One grab sample (KR3) contained 6,8
pereent equivalent 'I‘hO2 and two channel samples (RA76-RA101) ranged from

4ol to 1,2 pereent equivalent Th02.

Atomic Mountain claim

The Atomie Mountain claim is five miles north of Querida (fig.2)
and is owned by E, Sparling and L, Knobbe, A vertical vein is exposed in
two adits, one shaft and numerous prospect pits and was traced for 1,200
feet along a shear zone that trends N, 50° W, The country rock congists of
interlayered granite and injection gneiss, strike N, 40° E, and dips 80°
N¥, The vein varies fram two .to six inches in width and eonsists of
quartz, barite, limonite, and siderite, | |

The radicactivity is low to moderate; a maximm reading of 15 on

the 2,0 scale was obtained with a Geiger-Mueller counter. The analyses

’ h‘F!‘I ':‘)-' F R R "Tqr‘\
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Table 9.—Analyses of surface samples from other prospects. 76

Total rare
Type Length earth Possible
of of Equivalent Chemical Equivalent oxides rare earth
Sample sample sample uranium uranium Thoo 3/ and ThOz  oxides 4/
Locality numberl/ 2/ (feet) (percent) (percent) (percent) (percent) (percent) Spectrographic analyses :
. ' Th La Ce Nd Sm Pr Y gd Dy -

Anna Lee RA 76 A 1.3 0.72 0,003 4,09 4.13 0.0L  X. .0X oX oX X

DO. RA 101 A 009 0.22 ’ 00005 1022 l¢12 —— .X .X oX ox «OX .OOX X «OX 0 OX

. Do. KR 3 c - 1.2 0.007 6.80 8449 1.69 :

Atomic - RA 23 c - 0.38 0.001 2,16 —_—
Mountain. 4

Do. . KR 9 Cc - 0.17 0.001 0.96 0.82 —_—
Barite = 52H2 A 1.5 0.015 . 0.002 0.07 —
lode, - '

Do. 52H3 B - 0.11 0.001 0.62 —

Do. D55 A 4.0 0.042 0,001 0.23 —

- Big 1D 23 A 1.2 0.009 ..0,002 O;Oh' — N %
- Chief I ' T,

Dérby 1D 22 C - 0:,022 0.001 0.12 —
Extension
Dreamer's 1D 126 @ B - 0.025 0.001 0.14 0.60 0.46
Hope.. i

1/ sSamples KR 2-9, were collected by Truman Kuhn, U, S, Geological Survey (Defense Minerals Exploration Administration Docket 2537).
g/ A = channel sample; B = chip sample; C = grab sample, usually of selected vein material.
3/ Calculated from the equivalent uranium by subtracting the chemical uranium and multiplying by the conversion factor of 5.7.

4/ A minimum figure obtained by subtracting the equivalent ThOp from the chemical percent of total rare earth oxides and ThO5.



Table 9.—Analyses of surface samples from other prospects—Continued, 77

' . Tetal rare
Type  Length . . earth  possible
5 5 of of 1 Equivalent Chemical Equivalent oxides rare earth
.. &Imp..e sampie sample yranium  uranium Thoo 3/ and ThO2 oxides &
Locality numberl/ 2/ (feet) (psrcent) (percent) (percent) (percent) (percen%{ Spectrographic analyses
Th $a Ce Nd Sm Pr Y Gd Dy
Griffen ID 29 C - 0,013 0,001 0,07 —
propertye.
. Do. LD 30 A 2.2 0.005 0,001 0,02
. DOo LD 31 . C - . 00089 Oe058 Ool —
Homestake 1D 7a B - 0,011 0,001 0,06 0.63 0,57
claims,
Do, LD 8a c - 0.063 0,001 0.35 681 6.46
Do, LD 9a B e 0,019 0.001 0,10 0.82 0,72
Do. It 10a c - 0.018 0.001 0.10 0,27 0.17
Do. 1D 1la C - 0,024 0.003 0.12 L.52 L0
Do. 1D 13a B - 0.016 0,001 0.08 0.26 0.08 ‘ ‘
Do, RA 102 A 6.6 0.007 0,001 -~ 0,03. 0,07 0.04 00X oOX .0X .OX cOX 00X +00X
Lee Jages. LD 32 c - 0.022 0.001 0.12
Lucky 1D 26 A 20,0 0.006 0,001 0.03
Find, : ’
Do. 1D 27 A 7.0 0,004 0.001 0.02
Do, 1D 28 A 3.0 0,013 0,001 0,07
DOo KR lir ) C - Ooll} 00002 0079 0073 _—
Mystery 1D 24 C - 0.006 0,001 0.03
lode.
Do.  ID 25 c - 0.097 0.001 0.55
Do. KR 5 C - 0.10 0.001 0.56 0.63 0.07
Nighten- KR 2 c - 0.26 0.00 1.46 1.85 0.39
rale, ' -
Do. 1D 33 A 5.0 0.049 0,001 0.27
Do.  ID 34 A - 0.14 0.002 0.79
Do, ID 35 C - 0.080 0.002 O.by



Table 9.—Analyses of surface samples from other prospects—Continued. - 18

Total rare
Type Length : earth Possible
of of Equivalent Chemical Equivalent oxides rare earth
 Sample §i7ple sample uranium  uranium Tho2 3/ and ThOp  oxides 4/
Locality numberl/ 2 (feet) (percent) (percent) (percent) (percent) (percent) Spectrographic analyses
: Th Ta Ce Nd Sm Pr Y Gd Dy
Pennie ID 21 c - 0,064 0.001 0.36 '
Poker. -
. ] ~——
@se-i. mm A 4.0 0,013 0.0L1 0.07 0.06 W0X LO0X oX  ,O0X 20X
Do, RA 72 A 3.8 0,022 0,001 0,12 0,03 OX oOX oX LOX 20X
Do. RA 73 A 4.6 - 0,018 ‘0,001 0,10 . 0,03 00X oOX ~ oX  oOX 20X
Do. RA Tk A 3.5 0.012 0,001 0.06 C.03 00X 40X ,OX oOX ~ .0X
Do. RA 75 A 3.5 0.042 0,001 0.25 0.04 X oX X oX «0X
Do, RA 96 A 0.5 0.010 0,001 0.05
Do. RA 97 A 6.0 0,007 0,001 0.03 B
Do, RA 98 A 1.0 0,059 0.001 0.33
Do, RA 99 A 0.9 0,11 0,002 0.62
Do. RA 100 A 1.0 0,014 0,001 0.07
Spaulding 1D 36 c - 0.008 0,002 0.03
Starbuck. RA 25 A 3.0 0.021 0.001 0.1
Do. . RA 26 A 1.0 0.18 0.002 1.01
Do, RA 27 A 0.5 0.060 0,001 0.34
Do. RA 28. C - 0.30 0.001 1.70
Do. KR 8 c - 0.18 0.001 1.02 0.93
Stinkhole. AH 2 c - 0.30 0.001 1,70 - |
DOo AH 3 A 200 00028 OoOOl ’ 0015 \
Sunrise AH 4 C - 0.24 0,027 - 1.21
claims, ;
Swartz, RA 51 C : 1.2 0.005 ) 6.81
Do.  RA 52 c 0.40 0.005* . 2,25

e
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@f one sample (RA~23, table 9) of material believed to have came from
thgvbottam of the‘shaft represents the highest grade ore specimensg

found on the dump; it contained 2,2 percent equivalent ThOjz,

Barite Lodg
The Barite Lode, belonging to Pete Gowan and George Schwigert,

is about six miles east of Westcliffe along route 96 and éonsists of
a caved shaft, about eleven prospeet pits, and two bull-dozed trenches
along a distance of about 3,000 feet, The c¢laim was visited by Dellwig
in 1951 and revisited by Heymen in 1952, |

The deposits occur along several northwést-trending mineralized
zones in an area of microeline granite and quartz-hornblende and granite
gneisses, A highly siliecified brown dike rock oecurs in some of the shear
zones., Four different shear zones appear to have en echelon arrangement;
they vary in strike from N, 67° W, to N, 45° W, and dip 70° MW, to
vertical, The vein material has a maximum observed width of six feet,
but generaliy is muech narrower, It is composed of limonite, massive
- red barite, white and smoky quartz, hematite, thorite (2), and minor
galena, The thorium occurs with the massive réd hematite,

The two channel samples, totaling 5.5 feet, from the discovery
shaft contained 0,1 and 0,2 percent equivalent ThCé (semples 52H2
and LD55); a sample (52-B=3) from a hematitedthgfiﬁm pocket on the
' east wall of the shaft contained 0.6 percent eqﬁivaleﬁt ThO2 (table 9).

The uraniwm content of the samples was 0,001 to 0,002 pereent,

" Big Chief I ¢laim
The Big Chief I ¢laim, east of highway 143 about 1.5 miles north

of Ilse, is owned by A. P, Jénsén, Originally staked as the "Star |

o N
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Mineg,® .th@ _propemy wag mined for barite, The property was visited by
L.' F, Dellwig in July 1952 (Preliminary Regonnaissance Rgport No, D-369).
There are numsrous workings throughout the lemgth of "bhé vein,
The wall rogk is injection gneiss which strikes N, ‘70© E. and
dips 85° W, The steeply dipping vein is exposed for 400 feet along
a N, 10° W, trend, It pinches and swells from 2-1/2 inches to 4-1/2 feet.
Barite, quartz, and iron @arbpnate are abundant; galena and chalcopy-
rite are present in small amounts. The radiocactivity although low is
fairly congtant along ‘i:he vein, The maximum Geiger-gounter reading was
15 on the 0,2 seale, |
A Pifteen inch channel sample (LD-23, table 9).gave a t;ra@e of equiv-

alent thoria walue of 0,04 percent,

' Charleston property
Four prospect pits ogeur in moderately radiocactive rock one and one-
half miles east-southeast of Querida on the Gharléston ranch, These are
_along a N, 200 W., vertical shear zone, The shear zone is five to ten feet
wide, 300 feet long, and contains a dark red to black nondescrgi’.p‘b silieified
rock which probably represents a @ompletely’ altered bési@ dike, The maxi-
mum radioactivity recorded wag 4 on the 20 seale, and much of the vein ma-

terial was over 10 on the 2,0 secals,

Darby Extension property
G, L, Briggs holds patented rights to the Darby Extension property on

the A, Griffen ranch just eight miles north of Querida (fig. 2). L. F, Dell-
wig visited the property during the summer of 1951 (Preliminary Reconnaissarce
‘ Repor® D-266), The workings consist of two shafts with estimated depths of



100 feet and 25 feet, and several prospes.,t "’d’t':b and adits.

The mineral deposit is in a 100-foot wide, northwest-trending fault
zZone ﬁhat has known lateral extent of ower 9,000 feet, The vein minerals
are quartz, caleite, barite, iron carbonate, pyrite, chalcopyrité, galena,
and fins-grained, dense, red and earthy ‘brown limonitis rock; both types
~of limonitic rock are radiocactive, The country rock is hormblende gneiss
and granite,

Dsllwig's grab sample (LD22) from the dump of the larger shaft
contained O.i percent equivalent thorium oxide (table 9), A later
examination of the shear zone revealed stronger radioactive rock a short
distance to the east; the Geiger-Mueller sounter readings recorded were as

much as 3,5 on the 20,0 seale, .including mumerocus 2.0 ssale readings.

Dreamer's Hope c¢laim
The Dreamer's Hope claim is in thé vieinity of the Homestake claims,

3,9 miles east of state route 69, about six miles northeast of Hillside,

Fremont County (fig,2), Weak radicactivity is found along a shear zone

trending N, 550 E, in microcline granite, The maximum radioactivity found

was 5 on the 2,0 scale (Geiger-Mieller counter, Model 2610A), Dellwig and
Gott collected one sample from the Dreamer’s Hope in 1950, It contained

a possible 0,5 percent rare earth oxides ahd 0,14 percent equivalent 'l‘hO2

(semple LD-126, table 9,) The prospect is reported to have been worked
for lead.
Griffen properiy
Albert Griffen's property, 1.l miles north of the junction of State
Highway 143 and 277, was visited by Dellwig in July 1951 (Preliminary
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Regonnaissancs Report D-262), A northern vein with an attitude of
N, so@ W., 75° SW, was traced for only 50 feet; another wein 70 feet
to the south with an attitude of N, 80© Woy 750 SW,, eontained radio—-i
active material for a distance of 270 feet. The southern vein was
traced about 2,000 feet farbther southeast, but only slight radio-
activity was found over this distance, Both vsins cut fine-grained
microcline granite gneiss of pre-Cambrian age., The north vein, ex-
posed in 3 closely spaced prospect pits, is about 3 feet wide and con=
siste prineipally of pink barite with small amounts of siderite and
quartz, The vein material was fractured thén recemented with a red
material which is slightly radicactive. The south vein appears to
follow a shear gone, two to three feet wide, with a silicified basic
dike adjaeent to the ncrthern edge of the wein, _Red, massive hematite |
alongwwzith gome specularite, barite, and chalcopyrite occurs in the
pit in which the highest radiocactivity was found,

The maximum radicactivity is a reading of 20 on the 0,2 secale
of a Victorsen Geiger counter, Three samples ranged from a trace to

0.2 pefeent equivalent The2 (semples ID 29, 30, and 31, table 9),

Homestake Claimg
The Homestake claimg are 3,9 miles from highway 69 about six

miles northeast of Hillside, Fremont County (fig. 2), The claims occur
along shear zones (?) trending N, 55° E, in an area of microcline gran—-
ite, The granite has a foliation that strikaé N, 55° W, to N, 70°W,
and d:‘i.ps 60° NE, to vertical, Weakly radioactive material is found at
three prospect pits and one shaft on the Dreamer's Hope and Homestake

No, 1 strueture over a distgnce of about 2,000 feet 3 the maximm radio-

!z-
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activity was 5 on the 2,0 seale of a Geiger-Mueller counter.
Dellwig and Gott visited the area in 1950 and collected six samples
that contained as much as 6 péroent rare earth oxldes and 0,3 percent

chemieal Thoz.

The thorium property on lee Jomes ranch, 5 miles northeast of
Querida (fig. 2) was examined by Dellwig in July 1951 (Preliminary Reeon-
naissance Report D-368), Three prospect pits, located over a total dis-
tance of 100 feet, mark a N, 550 W, trending shear zone, ' The eountry roek
“consists of fins-grained and dark coarse«-grained varieties of microcline
granite, Moderate radiocactivity was associated with limonitic stained roecks
no other evidence of mineralization was observed, The maximum radiocactivity
recorded was 5,5 on the 2,0 seale for 'two hand speecimens from the north
dmnp which were chosen as a grab sample to represent maximum radioactivity.
Although this sample analysed 0,.1 percent equivalent Th02 (sample LD-39,
table 9), radioactivity in most of the shear is only slightljr above back- -

ground,

lucky Find ¢lsim
The Lucky Find c¢laim, owned by E, Sparling and L, Kncbbe, is 4 miles
north of Querida (fig. 2), In July 1951, Dellwig examined the property
_(Prelimina;ry Reconnaissanee Report D-=367), The workings consist of two prose
prect shafts, each 15 feet deep, and several smaller pits.
The Lucky Find deposit is in a moderately radioactiwve vertical shear
zon®, 2 to 7 feet thick that has a kmown length of about 1,500 feet, It's

average trend is N, 700 W, The country rock is injection gneiss that
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strikes N, 7@%‘) E, and dips vertical, The vein,in the shear zone,
pfln@hes and swells fram one to twq\feet in thickness, The prineipal
vein mineral is barite that with quartz has been brokem, sheared, and re-
cemented., Slickensides are common in the shear zom® and are coated with
thorite, A lamprophyre dike of pre-mineral age parallels the south side
of - the vein, and contains some chalecopyrite,.

Three channel samples were taken, two from the westermmost shaft
and one 400 feet east of the easternmost shaft, These containsd from
8 traco to 0,2 equivalent ThO, (samples ID»26, 27, 28, table 9), One
grab sample contained 0,8 equivalent ThO, (sample KR4, table 9), The

westernmost shaft had a radicactivity of as much as 10 on the 2.0 scale,

The Mystexy L;édéjvis%':xié&" the Greemrood property, about. 3 miles
southwest of Ilse, The owners of the claim are E, Sparling and L, Knobbe,
| The workings congist of a 20-foot shaft, The property was examined by
Dellwlg in 1951 (Preliminary Reeomnaissancs Report D-265).

| The Mystery Lode is on a two-foot quartz wein of unknown length,
that oubs injection gneiss, The strike of the vein is N, 15° W., and
the dip is 60° SW., the foliation of the injection gneiss is Ne E, 60°
.smd nearly vertical, |

Barite, sphalerite, galena, and chalgcopyrite are present in small
quantities as stringers and isolatéd blebs in a gangue of vuggy quarts,
Both milky and smoky quartz is in zoned erystals in the wvugs,

Three samples from the dump were selected to determine maximm
radioactivity. These contained from a trace to 0,6 equivalent ThO,
(semples L]ée-gz,, 25, KR-5, table 9),
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. 'The Nightengale claim, cwned by Lawrence Khobbe.and J. Tomsick, is
1.4 miles east of Querida (fig. 2)0. It was visited by Dellwig in July
1951 (Preliminary Reconnaissence Report D-366).

The claim consists of 3 prospect pits along a 6-foot vertical shear
zone that trends N, ASb W,. Because exposures are poor the shear zone was
traced for only 100 feet;_bojh ends are exposed by prospect pits, The
large pit on the northwest end has exposed an aplite-dike which has
been sheared and somewhat mineralized with quartz weinlets, galena,
chalcopyrite, and pyrite; no btarite is present, A maximum reading of
13 on the 2,0 scale of a counter indicates moderate radioactivity. Near-
by, enother mineralized zone, indicated only by black staining of the
granitic country rock and by radiocactivity, is exposed in a prospect pit.
InAsoma placex the stain completely penetrates the roeck, in others only a
thin coating is apparent; 175 feet to the south the stain is only slight,
The strueture is probably a shear zone in granite with slight minerali-
zation, Moderate to high radioactivity is shown by a maximum reading
of 3,5 on the 20,0 scale of a counter,

. Three samples contain from 0,3 fo 0.8 pereent equivalent ThO,
(samples ID-33,34, and 35, table 9). A selected sample contained 1,5

percent equivalent ThO, (sample KR~2),

85



. . . lemielPderclaly :

_ The Pennie Poker patented (?) claim is on the seme mineralized
fault as the Daxby Extension and joins that elaim on the north., The
property was leased by Ernest Sparling in 1951, It was examined by _
Dolwig in 1951 (Preliminary Regonnaissance ﬁeport D-264), Mine workings
include a 25-foot shaft, an adit with workings estimated at over 100
f@et,__two prospect cuts, and a prospect shaft. The radioactive zone
is similer in ecomposition, but much narrower, than the Darby Extension
vein, The average width of the shear zone is about 15 feet; the vein |
averages 3 feet, |

A grab sample collected from the shaft dump assayed 0,064 percent
equivalent uranium or 0.4 equivalent thoriwm oﬁde (sample 1D-21, table
9 Geiger%eiler counter readings up to 4 on 20,0 scale, including

several 2,0 scale readings, were recorded,

Sewel]l Ranch property
Sewell Ranch property is in Hardscrabble Gany'on (Pig. 2). The

radioactive wvein is on a ranch owned by George F. and Clance A, Sewell,

‘and is leased to Eugene Acheson and Lewis G, Mundy, The workings consist

of two AO-foot adits, a 40-foot shaft, and several prospect pits. This
deposit was examined and mapped in the spring and summer of 1952 by Christ-
man and Hymaen (Prelimihary Reeonnaissance Report 469). An isorad map of
the property is showm in figure 19,

The thorium is in a ciuartz-—barite—l‘hnonite vein 6 to 10 feet thick
and at least 1,000 feet long, It has an average strike N, 45° W, and dips
80° N, E, The country rock is granite and hornblende gneiss. Moderate to
weak radioactivity oecurred throughout the length of the vein; the strongest

I'\']‘.'-'-’.‘l'f('.‘l'r"\'l Ty ;o G



radicactivity was assoeiated with barite, The vsin is strongly sheared
and contains abundant earthy, red iron oxides along the shears, The
vein algo c¢ontaing traces of caleite and galena.

About 100 feet west of the vein is a 3 foot syenite dike with
approximately the same trend as the wein, A strongly altered basie
dike, 10 feet wide, is exposed in the road eut 300 feetiwest of the
voin, The dike cannot be traeed in either direetion, but the trend
appears to be about the same as that of the syenite and the wein, Both
the thorivm-bearing veln and the syenite dike have been offset by a
series of east and northeast~trending faults,

Eight samples were collected from locations shown on figure 19,
They contain from a traee to 0,6 percent equivalent ThO, (table 9)
and the speeotographic anélyses showed traces of rare earth oxides:

(samples RA-11-15 =96-100).

S ing prope

The John Spalding property is about 0.4 miles, S. 50 W, from the
cwner's home on Route 143, northwest of T1se (fig. 2)s L. P, Deilwig ex-
emined the elaim in July 1951'(Prelimdnary ﬁe@onnaissance Report D-263).
The workings consist of one 40-foot shaft and 5 prospect pits.

A quartz-barite vein in a shear zone strikes N, 259 W, and dips
.85@ SWe across microcline granite and injection gneiss. The foliation of
the country rock strikes N. 45° E, and dips 75° Wi, It was followed for
150 feet along strike, but is reported to extend for 0,5 miles., The width
varied from 18 to 24 inches, The radioactivity is low; however; the radio- -

activity was highest where shattered barite has been cemented by hematite
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(?) and an unknown black mineral. The maximum reading was 14.0 on the 0.2 89
scale of a Geiger-Mueller counter. Quartz and barite are the dominant vein
minerals, but locally a fibrous blue amphibole (?) is abundant. Presumably
the latter causes some of the quartz and barite to be'péle blue. Galena
is a minor vein mineral.
Sample LD=36 (table 9) contains a trace of equivalent ThC, and repre-
sents the highest radiocactive material on a dump 150 feet southeast of the
shaft.,

Starbuck claim

The Starbuck claim is six miles north of Querida (fig. 2) on the
north side of .a ridge locally ealled "Atomic Mountain". The claim was
staked by E. Svarling and L. Knobbe, and consists of eight prospect pits
and a partially caved adit (fig. 20). It was examined briefly by Christman
and Heyman in 1952,

The prospect pits occur along a vertical shear zone, 1,000 feet long,
that trends N. 350 W. The shear zone cuts granite gneiss, biotite sch?st,
and amphibolite, The vein has a meximum obser#ed width of 3 feet and is
composed of quartz, barite, and large amounts of limonite and hematite,

Although the entire shear is weakly radiocactive, the concentrations
of thorium-minerals are near the adit and the southeastern prospect pit.

A three=foot channel sample (RA=25) from this prospect contained 0.1 per-
cent equivalent ThO,; okher more selective samples (RA-26 and KR=8) from the
gsame pit contained 1.0 and 1.0 percent equivalent ThO2 (table 9). A selected
sample (RA=28) from the dump at the caved adit contained 1.7 percent equiva-
lent ThOR; and a 0,5=foot channel s%mple from a prospect pit northwest of

the adit contained 0,3 percent equivalent Th02.
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Stinkhole claim

- The Stinkhgle claim, owned by George Stultz, is approximately 1.8 miles
north of the Tuttle fanch (fig. 2). The.loeaiity was visited by_Heyﬁan in
September 1951, The workings consisted of one shaft, an adjacent prospect
pit? and a second prospect bit about one hundred feet to the southeast.- ‘

Thevcountry rock is dominantly granite with minor hornblende-plagioclase
gneiss, A vein'two feet thick transects the_foliation'of the country rock at
a high angle and occurs in a shear zone that strikes N, 40° W. and dips 55°
SW. A mafic dike characterized by alligned feldspar phenocrysts, trends N,
650 W, through the south pit. Radioactivity is moderately high; much of the
vein material on the dumps gave readings on the 2.0 scale; a high reading of
18 on the 2.0 scale was recorded. The dominant vein minerals are white and
red fractured barite cemented by red radioactive material and massive, smoky
quartz, Specular hematite and limonite mixed with thorite (?) occur dis-
seminated through the vein and as coatings on barite and quartz, Siderite
is found in small amounts, but its former abundance is recognized by
rhomboherdral cavifies in the quartz associated with gbundant 1imonit¢.
Lead has been reported. The fetid odor of the vein material-is very stfong,
espécially in the smoky quartz.

Two samples from the Stinkhole claim were analyzed. They contain 1.7

percent and 0,2 percent equivalent thorium (Samples AH-2, 3, table 9).

Sunrise claims
The Sunrise claims I, II, and III are in a rather inaccessible area,
two miles northeast of the Tuttle ranch (fig. 2). The owner, George Stultz,

has worked the Sunrise I claim for barite and some lead was reported to have
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been sold, Heyman examined tbe properties intSéptember 1951, ”
. On the Sunrise I and II ¢laims a vertieal vein of barite, tbree feet
thick, has been.mined out to a depth of 25 feet for 30 feet along the |
strike, Southeast of this cut there are numerous prosﬁect pits and adits
along the vein, There is one prospect pit\on the Sunrise III elaim,

The Sunrise I and II claims are on a northwesterly-trending wvein to
the sonthwest of the parallel vein on which Sunriée III'is located, Both
veins occur in shear zones that cut pre-Cambrian granites and gneisses,
Where mined, the Sunrise I and II vein was pure white barite with only
minor impurities of quartz, earbonate, and galena., Several hundred feet
to the southeast the vein branches into five veinlets each a few inches
wide, A sheared lamprophyre dike is present wherever the vein is exposed.
Although both veins may be traced for over one half mile, the radioactivity
is low and very localized, At one point on Sunrise III, radioactive material
giving 2.0-scale readings is present, Radioactivity at Sunrise I and II is
-negligible., |

The one sample analyzéd (AH -4, table 9) was from the most radioactive
portion of Sunrise III and, therefore, indicates maximum radioactivity. The
chemical uranium content is 0,027 percent -~ unusually high for this area;

the equivalent ThO, content of one sample was 1.2 pereent,
Swartz property

Two propect pits on a patented (?) claim owned by D, P, Van Nouhuys
in the northern part of the Swartz ranch were briefly examined by Heyman
and Christman (Preliminary Reconnaissance Report D-471)., The Swartz ranch

is on Colorado route 96, two miles north of Querida. The pits occur on.



either side of Tyndall Gulch about 1,000 feet apart and are probably along a
shear zone which trends N. 28° W.

The country rock at the southeast pi# is metagabbro (?); at the north-
west pit it is hornblende-plagioclase gneiss.  The mineralized material is
associated with sheared wall rock and a silicified diké rock. The only vein
minerals recognized were limonite and hematite which mask the radioactive
minerals, presumabl& thorite,

One sample of the most highly radicactive material from each pit was
submitted for snalyses to represent meximum ThOp, The sample (RA-52) from
the northwest pit contained 2.2 percent equivalent ThO, and the sample
(RA=51) from the southeast pit contained 6.8 percent equivalent ThO,.

The pits are badly slumped so that the amount of the vein material is

unknown; it is probably small as the known radiocactive material is restrieted

to a few specimens on dumps.
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