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THORIUM INVESTIGATIONS 1950-.,1952, WET MOUNTAINS~ COLORADO 
. ' 

By 

Re A. Christman, Ao Mo Heyman, L. F. Dell wig 51 
l 

and G. B.: Gott 

ABSTRACT 

The Wet Mountain thorium district was discovered in 1950 by membe:rs 

of the Ue s. Geological Survey during reconnaissance investigations for 

uranium made on the behalf of the Atomic Energy Gommissiono The size of 

this new district is incompletely known.; but the deposits found to da~-·. !; 

are in an area 20 m.Ues lo~ and about 10 miles wide,_ the sou~hw~st. ~o~ary 

of which extends northwest from Querida and Rosita~ Custer County, into 

Fremont Oountyo Most of the deposits, however, are in the southeastern 

half of this area~ 

The thorium minerals oecur in;barite~sulfide.veins along northwest­

~~ending shear zones that cut .a pre-Cambrian complex or amphibolite, 
'\ 

biotite-granite gneiss, metagabln:o, migmatite, microcline granites, pe~-

ti te and white granite, and syenite (?) o Along the shear zones are pre­

mineralization basic (lamprophyre (?)) dikeso 

Thorit.,e has been ten.ta·tively identified as the principal radio-
" 

active m.ine:ra.lo It is associated with barite:~ quartz, galena, fluorite, 

limonite, and pyriteo Some of the shear zones perhaps can be traced for 

as muoh as 2 miles, but the larges·t know thorium-bearing ore body is e.s 

much as ~00 feet long, 26 feet wi~e, and 400 feet deep. Samples from the 

veins contain as mueh as lo6 pe~eent equivalent Th~~ 
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Eleven diamond drill holes, totaling 31 292o4 feet have exPlored five 

shear zones on the Haput,a .Ranch. Three ore bOdies of possible economic 
-. . . -. 

interest are indicated in two interconnecting ~ear zones. No other deposits 

in the wet Mountains have been explored, or even sainpled adequatelt to hazard 

.an estimate as to grade and tonnage of r:eserves • 
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INTRODUCTION 

Thori~bearing shear zones were discovered in 1950 at Raputa Ranch 

on the west side of tlJ:e Wet Mounta:ins in custer" ~otmty, Colorado, but the 

size of this new metallogenic province of thorium. is incompl.etely lmown. 

:Most of the· knowri radioactive. shear zones are in an area .. about 12 miles 

long and ·Six miles wide, extending no.rth-northwest from the discovery 

locality at Hap uta Ranch, 4 mi~es east. of. Querida,. CUster County, into 

Fremont County ("projec·t ·area" of fig •. 1). Isolated, but .. similar deposits. 

occur outside this area north and west o~ Querida and near Texas Creek 

(fig .• 2). .The entire known thorium-bearing area is about 20 miles long . 

arid 10 miles wide. To the east of this area is·the highest.part of the 

Wet Mountains.; to the west is the wet MoUntain Vailey and the· high 

• Sangre .de Cristo Mountains •.. 

• 

Prior to the discovery of thorium in the west Mountains, the only 

extensive geologie investigation within. the region was the study of the 
./ . 

Rosita-Querida-silver-Cliff ... Westcliffe ·mi~ing.district ~~ Erpmons and 

Cross (1896). · This district comprises . an area. of predominantly Tertiary 

volcanic rocks and contains sllver, lead, gold, zine, and copper in 

veins and associated breccias. To date (1952},. no. Abno1'1Glly radioactive 

rocks have been found within 'this are~. The thorium deposits are farther 

tothe east, in shear zones that .cut unmapped pre-Cambrian i~eous and 

metamorphic rocks. w~t.hin the shear zones a.r~ minor deposits of silyer, lead, 

' and barite· that may or may not. be radioactive as well as thorium deposi:ts 

devoid of sUver, lead, and barite •. The largest of the le~d deposits is the 

cerrusite mine at nse (.fig. 2 in envelope) • 
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The ra.dioacti ve shear zones were discovered by means of a ear-xnqunted -

Geiger counter by. G. Bo Gott and L. F. Dellwig .. of the u. s. Geol.ogical.Survey 
•• . I ·~ 

in July 1950 while enroute to investigate the occurrenc·e of a .. slightl.y radio-
. . 

active granite sample submitted to the Geological Survey by Lawrence Knobbe 

from George Haputa• s .rancho Shortly thereafter thorite was identified from 
... 

veins in the highly radioactive shear zones .f.ound on Haputa • s ranch. During 

August 1950 Dell wig ·and Co. Go Bowles ma.de. an outcrop .map of the ,Hap uta. 

Ranch property (Gott and Dellwig, 1951); during, the. summer of 1951 DeUwig 

11 

and A. Mo Heyman mapped the. Tuttle, Greenwood, and Haputa Extension properties 
. -

(Dellwigj) 1951). In 1950 and 1951, .. Gott, Dellwig, and Heyman. e.xa.np.n.ed numer-

ous other prospect~ in the we.t Moun~ .are.a.. and ·by .. radio.metric reconnaissance 

traced out several of the larger shear zones. On the easis of these pre-

~i.m.ina.ry studies .a. program. of diamond .. drilling was proposed by the Geol~gie~ 
. . 

Survey ·to e~ore.·the best ~nown deposit. at the Haputa Ranch area to determine 

the characteristics of this new type of mineral .. deposit at deptho Between 

November 1951 and April 1952 the u. So Bureau of Mines, i.inder contract to the 

. Atorrdc · Energy Commission, cored eleven diamond drill hol~s at Haputa. Ranch. 
. ! 

Kenneth Bell and assistants of the Geological ·survey ga.mma.~ray logged the 

drill holes. Heyman and R. A. Christman were responsible for the gsologie 

stu.dies, but ove:r-all supe.rvision- of the ~i~ was the responsibility: of 

c. Co Towle, Jro, of th.e Division of Raw ~aterials, Atomic Energy Coiillllission. 

Dellwig and Gott spotted the first seven drill holes and He~ was the 

g'eologist in the field. Christman assumed responsibility for· the project 
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at the end of Februar.y·l952 and with Heyman supervised the later phases of' 

the drilling program, revised Dell wig's map in accordance with the ne-w data 

obtained during drilling, and prepared this report, which S1lliJIIl8.l'"izes al.l 

information gathered in the area prior to July 1952. 

As a result of the de~lled and reconn.aissance studies, areal mapping 

(at a scale of ltt 6,.000) on a topographic base of' 60 square miles was started 
- - . 

.. 

by the U. So Geological Survey in July 1952 (fig. ··2)o This study, under the 

dfre9tion of' Qo D. SingeWIJ.d, is part of a larger regional program undertaken 
- .. - ·-

by the Sttrvey that tdll eventuall:y involve mapping eight quadrangles. This 

report, therefore, should be considered preliminary in nature and ~t should 

be realized that many of the ideas presented are subject to change as more 

information is obtained. All of the work by the Geological Survey in the· 

Wet Mountain area has been done on the behalf of the Division of Ra-w 
,. 

Materials, 4tomic Energy.Commission. 

Special aeknowledg'ement should be made of the persormel of .the Trace 

Elements Section Denver Laboratory, who made all the analyses~ The witers 

also a:re indebted to We Tuttle, Mo Greenwood,·~· Knobbe, ~. Spuling, and 

particularly George Haputa, for their cooperation and aid in locat~ng many 

of the radioactive depositso 

ROCK UNITS· 

The pre-Cambrian meta.morphi~ and igneous rooks in the Wet Mountain 

area are composed principally of an older series of schists and gneisses 

and a younger microoline granite 'Which commonly occurs interlayered with 

the older rocks. In the southern part of the area, a coarse-grained 

hornblende-rich rock, either a metagabbro1··_gabbro, or peridotite, is older 
'1 

than the miarocline granite and younger than the gneisses and schists. All 

or these rocks are cut by pegmatite, and basic and acidic dikes. 
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Table lo--Gorrelation of rock units in text figureso 13 

Haputa ranch (Units 
·proposed by Dellwig 
(1950)) 

Lamprophyre dike 

P-egma ti i!e 

Microcline granite 

Haputa ranch (Units 
revised by Christman 
and Heyman3 (fig~ 3)) 

Basic rock 
(occurs as dikes) 

Syenite (?) 

Pegmatite and white 
granite 

Microcline granite 
(three varieties) 

.Migmatit.e 

Gabbro and peridotite Metagabbro 

Hornblende-andesine 
gneiss 

. Granite gneiss 

Quartz-hornblende 
schist 

Biotite granite gneiss 

Amphibolite 

Haputa Extension 
(Dellvd_g and 
HeymanP (fig. 15)) 

Lamprophyre dike 

Granite·pegmatite 
dike 

Aplite dike 

Gneissic microcline 
granite 

Injection gneiss 

Greenvrood property 
(Pellwig and H~n~ 
(figo 16)) 

Lamprophyre dike 

Granit~ pegmatit~ 
dike 

Aplite dike 

Gneissic microcline 
granite 

Injection gneiss 

Highly altered and 
leached hornblende­
plagioclase rock 

Tuttle ranch 
. (Dellwig and Heyman 
(figo 17)) 

Lamprophyre dike 

Granite pegmatite 
dike 

Aplite dike 

Gneissic microcline 
granite 

Injection gneiss 

Gabbro arid peridotite Gabbro and peridotite 

Hornblende-andesine 
gneiss 

Granite gneiss 

Quartz-hornblende 
schist 

Diorite 

Biotite granite gneiss 
and weathered hornblende 
granite 

Hornblende-plagioclase Quartz-hornblende 
gneiss plagioclase gneiss 

Quartzite 

Garnetiferous~quartz 
biotite gneiss 
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In Hardsarabble Canyon (fig. 2) to the east, there are good exposures 

or a thiCk layered sequence of metasediments ranging from biotite schist to 

plagioclase-hornblende gneiss cut and
1 
injected by subordi~te amo~ts _or· 

micro cline granite in dikes and sills. Along the Oak Creek road to the 

north the expos~e·s a:re principally biotit;e granite which probably is 

related to the Pikes Peak graniteo The roOk sequences described in this 

~eport ~nclude representatives o£ all these rock typeso · 

Empirical mapping units that may be distinguished looaily within the 
I 

l:i.mited tracts mapped by plane table were set up at the Haputa, Greenwood~ 

and Tuttle properties, in the absence o£ mapping units applicable to the 

area as a·whole, established either by areal geologic mapping or by 

regional "stratigraphie" studies, inasmuch as the deposits are in geolo­

gically unmapped terrain. Moreover, th,is report is ~ 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 uniformo The rocks in the Haputa Ranch area are best known, as a 

result of data from the drilling and the detailed geologie mapping there 

(figo 3 in ~nvelope)o Table l shows the probable correlations between 

the Haputa area and the other three mapped by plane table (figs,e 15, 16, 

17 in envelope)o The original units that Dellwig used in mapping the. 

Haputa Raneh deposits in 1950 (Dellwig, 1951) ~e.included in tabl~ 1 for 

comparison· with the revisions~ made by Christman and Heyman in 1952 » on 

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

som~ of these revisions also are applicable to the other mapped areas. 

The pre-Cambrian rocks mapped in the Haputa Ranch area are-divided 

into the following units, l~sted in ·order of decreasing age: 1) amphibolite, . 

" 2) bio·tite granite gneiss, 3) metagabbro, 4) migmatite, 5) three varieties 

14 
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or miorocline granite, 6) pegmatite and white granite, and 7) syenite (?). 

The only rocks that may be Tertiary in age are basic dikes and veins. 

Amphibolite 

The amphibolite is probably the oldest rock in the Haputa Ranah area. 

It has a. uniform, fine-grained textln"e and is oompt>sed of hornblende, 
... 4. - . -. 

plagioclase, and minor biotite. In thin section, some varieties contain 
. . 

small amounts of quartz. I£ the exposures were better, it is likely that 

several ~ieties o.f amphibolite and hornblende schist could be dis~ingui~~~d 

on the basis o.f the qtiartz and biotite content and the degree o£ 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 was .found in the drill core and trenches than 

• in surface outcrops. It is estimated that probably 30 percent o.f the covered 

areas mapped as "biotite granite gneiss and amphibolite" at Haputa Ranch may. 

be underlain by amphiboliteo 

Most of the amphibolite occurs in ~he biotite granite gneiss as pods 

and stringers~ generally aligned with the .foliation of the granite gneiss. 

In 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 angles o.f less than 

10° to the .foliation o.f the granite gneiss. Dellwig believes these dike­

like masse$ mapped as amphibolite, tare a hornblende-andesine gneiss 0~ 

slightly younger age. 

This amphibolite unit (fig. 3) corresponds in age to the quartz-hornblende 

schist in the Haputa Ext~nsion area (fig. 15), the. hornblende-plagioclase 

gneiss at the Greenwood property (fig. 16), and the quartz-ho~nblende-

~ plagioclase gneiss at the Tuttle.property (f~g. 17). 
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Biotite granite gneiss 

The biotite granite gnei'ss in the Haputa Ranch area is· a pink to gray, 

medium-grained, well foliated rock. For the most pa~t is it composed of pink 

and white feldspar (about 60 percent), quartz Dopercent) and mafies· (10 per­

cent). The mafic minerals~-mostly biotite and hornblende~in a few places 

comprise as much as 70 percent of the rocko They are responsible. for the 

well-developed foliationo In a few places this rock has a steep or vertical 

lineationo 

The biotite granite gneiss is poorly exposed and weathers to a brownish 

rook in which the foliation is strongly emphasizedo On figure 3 the location 
I 

of outcrops is shown by foliation symbols; many of the covered areas were 

assumed to be granite gneiss .• 

Where the biotite granite gneiss has been altered by lit-par-lit 

injection or m:i.gmatitic introduction of younger granitic material, it forms 

a resistant outcrop~ and in places the biotite granite gneiss grades along 

st~ike into a ridge~forming migmatite~ RoCk with less than 20 percent added 

material was mapped as biotite granite gneiss; roCk with more than 20 per-

cent was mapped as migma ti te in the Haputa Ranch area. 

The biotite granite gneiss is correlated with the granite gneiss in 

t~e Haputa Extension area (figo 15) and the~ biotite granite gneiss and 

weathered hornblende granite at the Greenwood property (figo 16)o 

The origin of the gr,ani te gneiss is unknown; it may be a true . igneous 

rock or, more likely, it is granitized or migmatized sedimentar.y rock. 

Metagabbro 

In the Haputa Ranch area, metagabbro is the second most abundant rock 

type. General reconnaissance indicates, howevar, that it is not as abundant 

j. 
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elsewhere in the Wet Mountain areao The inost common variety is a medi~ ... 

grai.ned, da.t"k·~~green to black rook containing 60 to 50 percent mafic minerals 

and 40 to 50.percent plagioclase (lapradorite)o ~e mafic minerals ~~e ~rinci­

pal.ly hornblende with minor amounts of green pyroxene and biotite o Where 
• 

f:ine .... g.r.ained., the rock is very difficult to distinguish from a:mphiboli te, 

especially if the pyroxene is not visibleo Locally~ another common variety 
. . . -·· 

resembles a hornblende or peridotite; this rock consists entirely of medium.-

t9·'·.coarse~--grained hornblende with negligible plagioclase o A third variety is 

a st.riped rock in which, ·the plagioclase is most abundant· :l.n layers 1/16 to 

1/8 inches thick that separate hornblende-~ich layerse In addition to 

va.ri.at.:tons between these types, changes in grain size and degree of foliation 

give the rock a variety or appearanceso 

In places the metagabbro has well-developed lineation, foliation, or 

both; in others it is almost granitoid. · It is difficult to determine its 

s·t.."Ml.ot'U!"e in the field, however, beca.use8 1) the rock weathers ·to roUnded 

masses which are seldom in place, and 2) the outcrops are too small and 

scattered to deeipher the numerous variations in t}?.e f.oliation and lineations. 

The foliation in a metagabbro mass north of the count~ road that crosses the 

Haputa Ranch, is wall. developed and parallels the regional foliation trendo 

In several places the· ~abbro contact par~els foliation or the older biotite 

granite gneiss (or tnig:matii~) i but in other places the contact is at right 

ar~les to the foliation suggesting that the gabbro is probably intrusive 

sJ.ong this pre....existing struc.ture o 

Reconnaissance in other areas has indicated that additional work is 

necessary to dete1~ne the variations and origin of this unit. Roaks that 

• · a:re m.egascopically similar appear to be igneous intrusions in one place and 

metasedimentary(?) gneisses in other places.· 



,The metagabbro unit (f'ige 3) is the same as the "gabbro and peridotite" 

unit at Haputa Extension (fige 15) and the Greenwood property (fig. l6)e The 

oore from diamond drill hole Ha""'l an~ Haco2 showed that the hornblende-rioh9 . 

plagioolase=free roCk1 opiginally mapped as peridotite by Dellwig~ is actually 

grada. t:i.ontil. w:l.th a rock containing more feldspar o Its spotty distribution 

suggests that it is a hornblende~rich facies of the meta~bbroo 

Mimnati~ 

The biot:l.te granite gneiss in many places ha.s been intruded lit-par .... lit 

by the younger miorooline granite to form migmatite or i~ection gneisse The 

introduced granitic material varies in amount from intrafoliational films to 

s:Ul.s several :feet wide; most commonl.y it occurs as seams of small augen..,. like 

masses along the f(!)l:i.ation planeso . The migmatite is generally more resistant 

than the surrounding biotite granite gneiss and forms ridges parallel to the 

trend of foliationo 
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The migma ti'te ~ as mapped . (fig o 3 ), is a unit grade. tiona.l between biotite 

~anite gneiss and microcline graniteo . It contains 20 to 80 percent microo.line 

graniteo Migmatites commonly surround the masses o£ younger mierocline granite 

and in some places appear to be localized near the shear zones. 

T~e migmatite is probably the same rock as the "injection gneiss" shown 

on fig~es 15, 16, and 17o 

Microoline granik 

Several varieties of microcline gra.:ni te occur throughout the area as 

stri~ers along the foliation planes of the gneisses and as sills, dikesj) 

and small pods or masseso The granite is characterized by a large· percentage 

of ndorocl:ine feldspar and a pink color. In the Haputa Ranch area., three 

varieties of miarocline granite are closely related in age. In most eases, 

they easily oan be distinguished in the field. 



• 
............. ..) ... "). 

19 

An al.askitio variety is the most common type and is most readily recognized. 

It is characterized by a high quartz content and by a pa.uci ty of mafic minerals; 

a small amount ot biotite is sometimes present. It is aommonly fine-grained to 

"sugary• in texture and may be quite friable when weathered; in some places 

local streaks of coarser material give the rook a slight foliation. 

A eoe.rse-grained facies of the ala ski tic granite is lodally common in the 

vicinity of drill holes Ha-.3 and Ha-7. This rook is ·:medium- to coarse-grained 

'With conspicuous large ~ains of quartz, aJ. though the total. quartz content is . 

probably less than in the "sugary" textured ra.oies. The mafic content is 
' 

relatively high (about 10 percent), and consists of both hornblende and biotite. 

Within a few feet along the ~trike, the coarse-grained facies was observed to 

grade into the "sugary" raoi~~· In some places the roOk shows weak foliation 

• and both types occur as small masses; the . n sugary" type occasionally occurs 

as pods or corsscutting dikes. The alaskitia granite caused most of the 

migmatitization of biotite granite gneiss in the Haputa Ranch area. It also 

occurs 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 miarocline content 

than the other miorocline granites. l:t is genera.lly distinguished by its gray 

color. This facies occurs mostly as sills or layers aJ.ong the foliation north 
' 

of the Haputa Ranch area where it is the dominant type of micro aline grani ~. 

This variety (fig • .3) is probably gradational with the other two types of 

micro cline granite. 

The third variety of microcline granite is characterized by its massive 

• or dense appearance, red feldspar, and low quartz content;. most of the rock 

appears to be composed of red feldspar and variable proportions of hornblende • 

... ·: :,.z,.~ • 
. ~ .';"\.~:.. 
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It is medium- to fine-grained but does not have clearly defined mineral. grains •. 

The roek commonly is highly fractured; the fracture surfaces are smooth and 

stained with limonite. It occurs principally e.s smaJ.l dikes that cut the 

amphibolite, biotite granite gneiss, and metagabbro. It appears to cut the 

a.la.skitic granite in one locality. 

The high potash content of the miorocline granites is reflected in the 

radiometric logs or the drill holeso The radioactivity of many of these 

bodies is about twice background. (See fig. 9o) 

The miorocline granite in the Haputa Ranch area roughly corresponds 

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

Pemna ti te and white granite 

Small pods and dikes of pegmatite and white granite occur throughout 

't,he Haputa Ranch areao The pegmatite is composed of various proportions 

or white quartz and pink ~orocline with some mica or hornblende. These 

minerals may be as much as four inches in diameter; some quartz and feldspar 

is in graphic intergrowtho other minerals generally are absent but one six­

inch pegmatite in drill hole Ha-l contained several blades of an unidentified, 

ligh·t brown, radioactive mineralo 

A white granite is associated with the pegmatitell but is too rare and 

·too l:i.mited in size to be mappe9. as a separate unit. It is a coarse-grained 

gro.ni te cQmposed entirely of white feldspar and quartz. Pod-like ma~ses in 

the Haputa Ranch area .occur most frequently a.l ong the contacts of, or within, 

metagabbroo In places, the pegmatite has been irregularly emplaced-along 

shear zones or faults. Small pegmatitio stringers of white granite are 

very nur~erous in the cores of metagabbro and migmatite. The pegmatite and 

white granite units of figure 3 correspond to the granite pegmatite shown 

on figures 15, 16, and 17. In one place on the Greenwood property, the 



• pegmatite is younger than aplite (syenite?)~ 

Syenite (?) 

A d~e similar in appearance to ones designated by Emmons and Cross 

(1896) as syenite in the area to the west was mapped along the northeastern 

margin of the Haputa Ranch area. The rock is fine-grained; in some spee:imens 

21 

the individual grains cannot be easily,detected megascopio~o It is a smoot~ 

.fractured, homogeneous, dull. reddish-brown rock, that is resistant to weathering 

and forms conspicuous float. In some places, ·the roOk has the strong fetid odor 

whi~h is characteristic of the mineralized rock in the district and in a few 

places slightly radioactive. At --the Haputa Ranch area. it cuts all rock units 

wiiih which it is in contact. If, as seems probable, it is continuous beneath 

the valley alluvium 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 apli tic-textured dikes throughout the district and has 

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

Basic dike roc1s 

Basic dikes - aJ.so mapped as la.mprophyre in the Haputa Extension (fig. 15), 

Greenwood (fig. 16), and Tuttle Ranch area '(fig. 17) - occur aJ.ong most or 

the m~jor radioactive shear zones or faults in the Wet Mountain thorium dis­

tricto 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. 1 (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 type is a fine-grained to medium 

fine-grained, dark green rock composed chiefly of small hornblende ar.ystals 

and abund~t pyri~ in a fine-grained groundmass. It has an aphanitic border 

. .:1 •• -· 



which contains white and pink cal.ci·te a:nzygdules o 

The younger dike roclts are aphanitic to fine.,.gra:tned, blue-gray~ green­

gray9 or dark gray andesitie-appearing rookse Phenocrysts are seldom seen 
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megasoopically, although in the thin section the roCk contains numerous feldspar 

laths. The rook is commonly amygduloidal.; the a.nzygdules. are caloi te and, rarely, 

purple or white fiuoriteo The rock is hard~ dense, and forms a competent wall 

rock where unweatheredo 

The relationship of the younger dikes to the thorium veins appears to be 

pur.ely st:r.uGturalo The dikes az~· onJ.y slig.b.tly rad.ioac~i~, except where they 

are ~ut by sma.U ·veinlets of radioactive mineralso The dikes are commonly 

highly altered; in most places they are essentially limoniteo In some places 

they occupy one side of the shear· zone and the veins occupy the other side, in 

others they form the wall roOk of the veins. There may be as much as 20 feet 

of she~ed roCk between the radioactive vein and tile dike. 

Othel" 11nzttA 

Units of a "highly a1 tered and leached hornblende-=-plagioclase rock" and 

"diorite" were mapped at the Greenwood property (r:t.g. 16) o These have no 

apparent equivalents in the Haputa Ranch areao The diorite is limited to 
···-?.· 

two outcrops in a 50 b,y 150-foot area in the southern part ·of, the map area and 

is a gray9 granitoid roek composed largely of pJagioclase and subordinate 

amounts of hornblende o The "highly a1 tered _ and leached hornblende .... :plagioclase 

rook19 unit includes several va:rietie:s of serici tized_, epidotized, chlori tized~ · 

and partly silicified roCks that are limited to a small area in the southern 

part of the mapo 

Ga~netiferous quartz-biotite gneiss and quartzite~ were mapped at the 

Tu.ttle Ranoh property (fig. 17) a.nd 'With the hornblende .... plagiocla.se gneiss 

are the oldest rocks mappedo They-correspond stratigraphically to the 

...... ...\.._ ... ~,.-



amphibolites in the Haputa Banch areao· The thin~ laminated, hard, 

gray quarzite crops out as a lens 70 feet long. The garne.tiferous quartz­

biotite gneiss is a dark gray_to brown, fi~e-~rained rock composed chiefly 

of hornblende and plagioclase; the minor constituents are biotite, quartz, 

and garnet-~- ranging from pinhead --to pea-size. Some of the hornblende 

is altered to biotite. In places granitic material has been added to the 
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gneiss to form a series of garnet-bearing rocks that grade from garnetifer­

ous quartz-biotite gneiss to mi.crocline granite. A similar appearing garnet-

~earing gneiss is found at the Greenwood .Property (fig. 16) but is too scarce 

to be mapped separately,and so is included in the hornblende-plag~oclase 

gneiss unit. 

STRUCTURE 

In its broader aspects 1;-he structure;throughout the area appears to be 
. I 

I 

simple, although in detai~ it. is very complexo The metamorphic and the ig-

neous rocks have a regional trend of N. 45~- 75° E.; the average is No 60° 

Eo The foliation 4Ciips 45° NW. to vertical; the. ~verage is about 80° NW. 

Local variations resulting from drag.fo~ds_o~ faults are uncommon. The 

area at first appears to b& ~noclinally folded~ but ~complete evidence . 

from areal mapping do.ne· in 1952 suggests that it may be isoclinally folded 

on a large scale·o Lineatibn is rare. Many shear zones trend about N. 50° 

W. and transect the pre-Cambrian rocks (figs. 3, 15, 16 and 17)c These 

shear zones are nearly vertical and ranQe from less than a foot to twenty-

six feet in tbicknesso 

TH9RIUM DWOSI.TS 

Although many prospect pits and .surface exposures, made in prospecting 

for base and precious metals, are ~vailable for study, the presence of 

thorium in them has only recently qeen discovered and none ot the deposits has 



• been sufficiently explored underground to outline the shape of the thorium­

bearing ore bodies. Drill holes at the Haputa Ranch showed that ore bodies 

are not coextensive with shear zones and, a.lso, that some ore bodies extend 

·to depths of more than 400 :feet, whereas, others are less deep. 

The thori te and rare-earth ;minerals occur as .fracture fillings, as 

coatings on fractures, and as replacement bodies in sheared rock. There is 

a close association of sulfides, fluorite, and barite, suggesting th~t the 

depos:i.ts formed at low temperatures. The deposits are tentatively designated 

as of Tertiary age because they are younger than the basic dike roCks which 

are believed to be Terti&r,yo 

D~stribution 

The known thorium deposits of the Wet MOuntains are scattered ir.regu-
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• l~ly, as shovm by figure 2, aver an area about 10 miles wide that eXtends 

about 20 miles from northeast of Rosita 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 irregular distribution, a~ is 

illustrated by the isorad map of ore bodies in the Haputa Ranch area (fig. 

4, in envelope). The lo.calization of thorium deposits in the shear zones 

shows no apparent relation to the type of country ~oek, to the intersection 

of structures~or to changes in strike and dip of the shear zones. 

Individual known radioactive 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 Mounta~, 

and Greenwood deposits\ may be on a shear zone that is exposed at intervals 

for a. l:inea:r• distance or 12,000 feet. The shear zones in the Wet Mountain 
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area have not been traced continuously througho11t their extent1 and the large 

az;'ea.s be1.;'W·een knovm. deposits have not been studied in detail. 

Mineral.ogz 

The most abundant minerals associated vlth the thorium are rare~earth 

minerals, qUQ.!'ltz, barite, limonite, and hematiteo The less common vein 

minerals include purple fluorite and smaller amounts of yellow and white 

fluorite, siderite, galena, chalcopyrite, bornite, and pyrite. Silver and 

gold are reported to have been found in small quantities. The quax·tz is 

commonly massive and white but also occurs as large crystals in vugs. Most 

or the crystals are smoky and display well-developed interior zoning. The 

bm~ite 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 90°; if it were not for the.high specific 

gravity the mineral could be mistaken easily for calcite. 

In areas of strong radioactivity, small veinlets and blebs of the 

thor:l.umc--·bearing mineral, tentatively" identified as· thor1 te, can usually 

be founde The mineral has a dark red-brown color, a greasy luster, a hard-

ness greater than 5 and has a tendency to break with a splintery, conchoidal , 
fractur.eo The thorite (?) in ·quartz commonly is surrounded by a series of 

radiating f.ractureso 

The thorit1Jll.-..,. and ra.re-earth02>bearing minerals are ra-rely recognizable 

except by the use of a Geiger counter. They normally occur with abundant 

hema·ti te and limonite or alone in red--stained rocks o Because of the fine-
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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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Au e:x:a.ot identification of the thorium-bearing material is being made at 

the laboratories of the Geological Survey in Washingtono ·An X-ray examination 

of the material is reported to indicate tha. t the mineral b.elongs to the thori te · 

family. spect!>ographie analyses of two specimens (table 2) show that the 

mineral contains a large number ~f' cons·ti tuents o It seems to di.ffer from 

typieal thorite by its larger conten~ or iron and its smaller content of 

uraniumo the mineral possibly may be rerro-thorite. In other distriats a , 
simd~ar appearing thorium mineral is reported. to be hydrated thorite, 

IW.re"""earth o:x:i.des are associat.ed with the thorium in the veins, but the 

exact, .fo:r."lll. and amount are not kno'Wil. The content of rare-earth oxides have 

been dete:r.mned by subtl!"acting the percent of Th~ from the combined per­

centagte of ra:re-ea:rtJl and thorium oxide a; thus 9 the rare-earth determine. tion 

is dependent upon the accuracy of the Th0
2 

analyseso 

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

odo~; it is especi&lly strong in some or the reddish stained granitic rocks. 

Th~ odo~ can be detected only for a few seconds after the rock has been 

brokeno The OO.or was thought to be caused by selenium compounds but a 

chemical analysis of the rock showed only t,races of selenium. The vola tile 

compounds may ha.ve escaped during the grinding of' the sample o It has been 

suggest.ed also that the odor may be due to arsenie or phosphorous compounds. 

Regnrdless of its origin, 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 paragenesis of the minerals in the 

Haputa Ranch area indicates that the siderite was deposited first and was 

f.ollcwed by fluorite, quax·tz, and the copper sulfides. The galena and barite 

a~e considered to be only slightly younger. The final stage in the sequence 
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RA-86 

RA-87 

RA-86 

RA-87 

Table 2o--Spectrographic analyses of the thorite (~)o 

Si Al. Fe Ti Mn. p ca Mg Ba Be Co Cr 

Xo .x oOX oOX ·x. oX .ox .. x oOOX oOX .OX 

Xo oOOX oX oX .. ox .. ox oOOX oOOX oOX 

Cu Ge Mo . Ni Pb Sc Sn sr Th v y 

oOOX oOOX oOX oOX oOX oOX oOOX oOX XXo oOX oX 

.OOX .OOOX oOOX oOX cOOX cOX oOX eOOX eOX XXo oOX oX 

Looked for but not found: Na, Ag, As, Au, B, Bi', In, Ir, Hf, Hg, La, 
Li, Nb, Os, pd, Pt, Re, ·Rh, Ru, Sb, Sm, Ta, 
Tl, Te, U, W, and Zn. 

Not looked for: K, Ce, Nd • 
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is the deposi t.ion of the thorium and rare~earth mineraJ.s a1 though these are 

in part contem:pm~aneous with the ba.ri tee 

,Size and g.rad! 
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The d:Lmensions of the thorium-bearing shear zones of the Wet Mountain 

district, are :lnoam:pletely kno-wn, but to date more than 32 separate, a.bnormal.ly 

radioa.etiV~e· zone8 have been partially investigated. Shear zone Noo 1 in the 

Hapu·ta Ran©h O.t"ea (figs. 3, 4), which may be abnormally :radio~ctive over a 

linear distance of 17,000 feet, locally is 26 feet widee Another zone ~ich 

mfl.y extend 12,000 feet laterally through the Greenwood and Atomic Mountain 

properties is several feet wide. 

The sizes of ore bodies within the radioactive shear zones depend in 

pa:r~t upon ~b.e arbitrary cut-off grade used in determining their limitso 

Without a price schedule for thorium it is impossible to determine what 

grade ·:i.s "oren, consequently a grade of Oo3 percent eTh02 was used in this 

study in delimiting ore shootse On this basis the longest known ore body 

is the Am~t.a Lee prope:r~t,y (fig. 18) o It extends along the shear zone con­

tinuously for 400 feet and discontinuously ro~ 800 feet. Where observed 

the vein is lo3 feet thiCk and consists of two inches of high-grade thorite 

i.n looer grade thorium-bearing rock (table· 9) o No information is -available 

us to the vertical extension of this deposito The larger of two ore bodies 

in she~~ zone Noo 1 in the Haputa Ranch area is roughly 200 feet long and 

6 f.ee·t wlde at the surface; it extends at least 400 feet in depth; a 

th:iclmess of about 26 feet of radioactive material was cut. in drill hole 

. Hac·3 (fig .. 5). The other ore body in shear zone No. 1 is 160 feet long 

and 2.to 7 feet thick on the surfaceo It extends more than 140 feet in 

depth where a fu~ill cut, 12 feet of vein materiaJ.o These, however, are the 

except.ional., hi.gh .... grade ore bodies; the other know.n deposits probably contain 
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a lower grade of ore and probab~ are ~ler in sizee 

~~pi.ing and ~ssay~g P._rObl~~--InB.k~- i.t_ dif'ficul.t_ to det~e the_ ~~~e __ .. 

?~the thorium deposits~ The thorium (1) i~_irregular~ disse~ated ~hrough­

out mineralized zones, or (2) decreases outward from high-grade veins_ or 

shoo·ts, one to two inches thick. In either case it is diffi.crult to obtain 

a representative sample. 

The me·thod ef assaying used to determiruLthe grade of the thorium 

deposits has been to compute the equivalent eTh02 by radiochemical methods. 

The eTh02 is computed by· subtracting the chemical uranium from the 

equivalent uranium and multip~ing the difference b,y a conversion factor or 
5e7e This factor, which vari~s with the radiometric equipment, is the 

one used b,y the Trace Elements Section Denver Laborator,y where all or the 

samples were analysedo The eTh0
2 

value is based upon the asS'U'Qlption that 

when the chemical. uranium is subtracted from the equivalent uranium, the 

r~maining radioactivit.y is due solely to thorium in equilibrium with 

othe'l~ radioactive elements in the seriese 

A few semiquantitative speetographie an~ses were madee The results 

appear on Tables 2, 5, and 9o 

The chemical determination of thorium is difficult, and t~e diffi­

culties increase when large amounts or barium are present such as in the 

samples from the Wet Mo'Jintains. Samples have been submitted ft;>r chemical 

an~ses, but the results are unsatisfactor.y. In general, the chemical 

analyses showed a nmch lower Th02 content than the equivale.nt +'b-02• 

The eTh02 oontent of' the shear zones, from wall to wall r~ges from a 

trace up to 0. 5 percent. The uranium and rare-earth oxide contents are as 

much as 0.009 and 1.53 perc~nt, respectivelY. The grade varie$ not o~ 

along strike and down d~p but also across th~ width or the she«r zone. 
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Consequently, careful sampling and analysis is necessary to determine actual 

thorium and uranium 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 th~ radioactive shear zones are thin veins 

or groups of veins that assay as much as 6.8 percent eTh02, 0.027 percent 
0 

uranium, and 1. 3 percent combined rare· ·earth oxides. Several channel samples 

from the Anna Lee property contained more than 1,0 percent chemical thorium 

(table 4); one contained 3.8 percent. The average grade of these high-

grade deposits probably is less than o.; percent thoria, 0.002 uranium, and 

0. 5 percent rare-earth oxide • 

SUGGESTIONS FOR PROSP.IOOTING 

Although our knowledge of the distribution o~ the thorium is limited, 

the thorium reserves in this area. appear to be extretp.ely ·large. Many of 

the radioactiVe. shear zones can be identified b,y numerous prospect pits 

which were dug along them a.t 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 altered to lim~nite, (4) fetid, altered rooks, (5) characteristic 

red-stain on the sheared rocks, or (6) green or b+ue amphibole {?) mi:Jleral.s 

coating the fractur.es of the countr.y rook. 

In some zones, the most abundant radioactive material is in areas 

which contain ba.ri te and/ or smoky quartz; ~ others it is in areas containing 

only thorite minerals (as veinlets) and intensely red-stained country roCks • 

No mineralized or al t~ed rock from this region can be rejected by visual 

inspection as not containing thorium. All such rocks should be tested with 

.. :.;~ ..•• .:. •. j,- )..:,::f ·.~· .. : ... \~- ... l•j 
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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 very useful for making quick evaluations 

of an area. It is especially useful in areas of light cover where the soil 

ma~· 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 1s ranchS! 11 miles east of Westcliffe (fig.2) 
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in SEl/4 sec. 12~ To 22 S.~ R. 71 W. This local area was mapned in 1950 by 

Dellwig and Bowles (Dellwig and Gott,. 1951); their map -was revised by 

Chri~tman and Heyman in 1952 subsequent to the diamond drilling exploration 

program in 1951-52. Many of the contacts on this map (fig. 3) are approximate 

or inferred because of the complex geology and the poor exposures. The out­

lines of the outcrops are not shownS! 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 

r.enort~ 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 9 though later 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~:Wo 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 assoc~ated 

with the dike but it is alter~d,. and fetid rock is present at its eontacts. 
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Strooture 

T~ pr~va1ling foliation in the biotite granite gneiss and in the migmatite 

strikes o.bout N., 60° El» and dips about 80° NWq However, loca:lly near the con ... 

ta@ts with metago.bb:ro the strike may ptral.lel the contact!) deviating as much 

a.s 90© n~om. the prevailing trendo 

Lineation -was observed only in a few locations; no interpretations were 

possibleo The only folds recognized are minor contortions of the amphibolit~ 

w:i:t,hin the biotite granite gneiss. Changes of strike in the g.r:>anitic:.rock~~ 

other than those ~ssociated. with the metagabbro, are ne~er abrupt or large and 

probably represent minor flextures formed when the rocks were foliatedo 

The dominant structural features of the Haputa Ranch area (f'igo 3) are 

five minero.l:i.zed shaa:ra zones~ Evidence concerning the size and shape or 

these s~uctu:r.,al breaks is limited to exposures in prospect pits and data 

from dr:i.ll holes., 0 The shear zones have a general trend of No 50 Wo and a 

vertical or nearly vertical dip. ~ many places their t-rend is renected in 

the strike of ·the oj oints o In the vicinity of hole Ha~, two en echelon 

she~s are connected diagonally by a one-foot wide tensiorial fault (figo 4) •. 

The JD.r.ger continuoos shea:rs contain basic dikes whereas the smaller ones, 

· such o.~ this tension i~aul t, do not contain dikes; both may be mineralizedo 

The largest shear zone, Noe 1~ at drill hole Ha=3 has a maximum width of' 

26 fee·t, is 1.3 feet wide at hole Ha-8, 12 feet wide at hole Ha.-6 and 8 feet 

w:ide o.t hol0 Ho.=2o In· a few places as south o£ drill hole Ha.-3, the break is 

nntTOW and is more correctly called a fault. 

The displacement ~ong shear zone Noe 1 appears to be relatively smal.lo 
.. 

About midway between the sites of holes Ha-8 and Ha.-11~ two pegmatite bands 

• and. a migmatite band, having slightly divergent strikes, are displaced about 

20 feet along t~e fault with the northeast side having moved southeast9 
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The "older" basic dike occurring near drill hole Ha-3 was intersected in 

drill holes Ha-3 and Ha-7 on either side of the ehea.r zone No. l. A maximum 

vertical displacement or. about 50 feet is shown for this dike (fig. 5) 0 Else-

where, the displacement al.ong the faults is not evident, or very small. 

Shear zones No. l 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 smnll. 

Thorium deposita 

All the shear zones at Haputa Ranch are very weakly radioactive; however, 

only about 15 percent of their lengths is sufficiently radioactive to measure 

twioe background on a gamma scintillation detector. The position of these 

• higher concentrations or radioactivity mark the position of thorium ore 

shoots 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 radioactivity 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 perce.nt equivalent Th02; 

yet only in the vicinity or the shaft in t~e northwest end o£ she~ zone No. 3 

was the quantity of radioactive materiaJ. at the surface sufficient to give a 

radioactivity of twice background. 

The shape of the isorad lines gives an approximation of the size of the 

high~grude 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 valUes used, and by the type 

• of reserves--indicated or inferred--oaloufated. In this report the term "ore" 

is used for rock containing more than 0 • .3 percent Th02• 
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The areas having radioactivity greater than twice baCkground were 

located.with a gamma scintillation counter and, are plotted on figure 4 as 

the areas vd:thin the 200 CPM (counts per minute) is orad line G The uea along 

the shear zones "WaS examined very carefully so t~ t other ore shootts are un-­

likely .to be found ~xposedo The ore body at drill hole ·:aa-S was found by the 
··· .. ·-:.:.: . 

gamma sG:lnt:lllation counter through eight inches of soil; the drill hole was 

spo·tted on the basis of the counter readings. If the instrument can locate 

an ore· body through light soil cover, the possible areas for near-surface 

ore shoots at Haputa Ranch are those of thiCk covero · 
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The gamma scintillation detector proved to b~ very valuable for locating· 
~ 

the dimensions of the thorium-rich areas along. the shear zone. -rhe isorad 

:map was made by irregularly traversing the shear zone and locating the points 

of 200 9 300 9 400, and 500 counts per minute (over a background or 100 CPM) by 

pinning pieces of colored crepe paper to the ground with nailso Arter a few 

p~ints we~e located the shape of the isorad lines could be seen on the ground 

and additional readings were made at critical points. The data wer~ then 

pl©tted on the map by meastn"ements from a selected central. pointo 

No quantative correlation can be made between the isorad lines and the 

amount, of' radioactive material because of the masking effect of much cover 

and the ano:m.al.ous effect of noato Obviously a reading of 500 CPM :S.n a 

prospect, pit where ore is exposed represents less ore than the same reading 

in an area covered by eight inches of soil. The isorads are simply an indi-

cation or the distribution of the radioactivity«» 

At shear zone No. 1, about 500 feet of the l,SOO feet mapped~ had 

radioactivity 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 thiclc where 

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

.. 
t t ,~·;;, 4 •• 
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400 feet. The ore body in the vicinity of drill hole Ha-6 is about 160 feet 

long~ 5 feet thick w.here exposed on. the surface, and over 170 feet deep. The 

ore body in the vicinity of drill holes IJa.,..lo, Ha ..... 11, and Ha....6 is about 250 feet. 

long~ several f.e~t wide where exposed and of a very shallow depth. Smaller ore 

bodies are present above drill hole Ha~ in shea~ zone No. 39 above drill hole 

Ha-=l~ and m.i.dw.y between drill holes Ha.-8 and Ha .... lQ. 

'!h·e vein exposed in the shaft and cut. by d:rill holes Ha=3 and Hac:•7 

consists principally of quartzp barite, and much limonite. The thorite (~) 

occurs as blebs in the quartz and barite and probably. is disseminated in the 

.limom:te. The limoniti~ alteration of the ·basic dike is very strong in this 

a-rea.. Some of t.he amygdules of the dike are filled with fiuorite. Where the 

· vein was out by the dri.U holes, only sparse barite and quartz were found; 

mo·st of the ore zone consisted of altered granite or earthy limonite or hematiteo 

One sample from the shaft contained 8.1 percent equivalent ThO ; tWo others 
2 

contained 0.1 percent equivalent ~h02 (tables 4, 5). 

The ore body at drm hole Ha-=-8 contained no vi sable quar·tz or ba.:ri teo 

The 5-foot ore zone contained only thorite, abunda.:nt l:imonite, hematite, and 
) 

altered gran:i.tio rock. Spectrographia analyses of the ore naterial (table 5) 

shows that the ytt.t~.ium may be present in as much as OoX pereent~ but that 

othe:t> rn.t;)e ea't'"ths a.:re present only as traces. Samples (RA ... 93 and RA-85) col-
-

leo ted i.n the bull.=dozed treneh contained 2 o6 and 4.6 percent equivalent Th02. 

{table 4) o 

The northe:rn part of the ore body in the vicinity of drill holes Ha-10 

and Ha .... ll is ve~y similar to the ore near drill hole Ha..,.g. In the southern 

par·t or the body near dr:i.ll hole Ha-6, however~ quartz and ba:r•i te are abundant 

constituents of the vei:n. SeveraJ. of the samples .from this area have very· high 

Th~ values (table 4) ~ these range from· ·o.l to 4.2 percent equivaJ.ent Th02 • 

One sample (RA~97) has a possible rare-earth oxide content or 1.5 percent. 

I' 
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No ore bodies (more than 0.3 percent Th02) were found along the SOO~foot 

str:ike 'length of shear zone No. 2. The shafts and pits in the vicinity of 

Ha-2 contained small pockets of galena. Little radioactivi~y was found; the 

highest sample contained 0.2l. percent equivalent Th0
2

• Drill hole Ha-l failed 

iio locate ore material benea'th a highly rad:i.oactive prospect .pit--one sample 

(GG-·76) £loom this pit contained 16.7 perc~nt equivalent Th02• The relation 

of this deposit to shear zon~.2 is not known; 

The highest thorium analysis along the combined exposure~l,350 fee~or 

shear zones No. 3 and No. 4 was from the dump or the shaft whiCh contained 0.4 

pe:r··cent equivalent Th02 (sample GG-55). The prospect pits each or drill hole 

site Ha-5 contain minor amounts or copper sulfides and· pyrite. Drill holes 

Ha--·4 and Ha.cn5 failed to intersect rock containing more than 0.1 percent eTh02• 

On shear zone· Noo 5~ the most radioactive sample (LD-18)· cont~ined 0.1 
. . . . ' 

peT.'cent equivalent Th02, at depth .the sh~ar zone was w~akly radioactive. .The 
\ ' 

area. a.:round the prospect pits and shafts, near drlll hole Ha-9, is highly 
~ 

altered; quart~~ siderite, abundant limonite and minor sulfides are present. 

Results of diamond drilling exploration 

Elev~n diamond drill holes totaling 3,292.4 feet have explored the 

thorium-bearing veins on Haputa Ranch. Five holes (Ha~3, -6, -7, ~8, ~10, 

c:o·ll) 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 feet; 

and one hole (Ha .... 9) explores shear zone No. 5 (figure 4). The position of 

the drill holes (fig. 3) and the location or surface samples is given in 

figure 4o A summary of the data regarding the drill holes is given in tab~e 
. I 

3 and the analyses of the samples from the surface and from·the drill core· 

is given in tables 4 and 5. 
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Table 34-·. Summary of diamond drill hole data.9 Haputa ranch 

Location Length Depth of first core 1( Core recovery 
Hole number (shear zone) {feet) Direction Inclination (feet) (pe_~cent) 

Ha-l 2 ? 327o0 So 6° Wo -45° 35o0 99.3 

Ha-2 2 275.0 No 77° Eo -45° 9lo0 99o3 

Ha-3 1 283.0 No 44° Eo -45° 23o3 97.5 

Ha-4 3 and 4 294o3 No 55° -E. -45° 3lo0 99.2 

• Ha-5 3 and 4 214o8 No 55° E. -45° 45.0 99.4 

Ha-6 1 and 2 (?) 437o5 No 41° Eo -45° 10.0 99.5 

Ha-7 1 586ol s. 44° w~ -45° 47.0 99.1 

Ha-8 1 200.2 N. 44° E. -60° 4.4 99.9 

--· Ha-9 5 215.8 N. 54° E. -45° 29.0 99.6 

Ha-10 1 248o7 No 61° Wo -45° 65.0 100 

Ha-ll 1 210.0 No 4° w. -45° 42 .. 0 96.1 

Total - - - 3292.4 

!/ :Reported by U. S. Bureau of Mines. Some core recovered above these depths • 

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

Sample number ")} Type of sample y Length of sample Equivalent uranium Chemical uranium Equivalent Th02 jJ 
(feet) (percent) .(percent) {percent) 

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

GG-57 
GG-58 
GG-59 

c 
c 
c 

1.6 
4.0 
0.5 

Locality from the vicinity of drill hole Ha-8 

GG-74 cc 2.0 
GG-73 cc 10.0 
RA-93 c 5.0 
RA-94 c 5 .o 
RA-95 c 3.7 
GG-72 cc 10.0 

Locality from the vicinity of drill holes Ha-10, 

GG-70 cc 25.0 
RA-97 c 2.0 
RA-96 c 2.0 
GG-42 c 1.9 
GG-43 c 5.0 
GG-47 c 2.0 
GG-69 cc 5.0 
GG-68 cc 12.0 

Ha-ll arrl 

Locality from the vicinity of drill holes Ha-2 and Ha-l 

GG-75 cc 2.0 
GG-48 c l.S 
GG-71 cc 3.0 
GG-76 c 2.0 

Locality from the vicinity of drill hole Ha-4 

GG-55 cc 1.0 
GG-56 cc 0.5 
GG-60 c 0.5 

.026 

.011 
1.42 

.027 

.015 

.46 

.13 

.81 

.027 

Ha-6 

.016 

.20 

.11 

.22 

.07 

.74 

.012 

.012 

.038 

.007 

.. 009 
2.94 

.068 

.014 

.012 

.001 

.001 

.002 

.001 

.001 

.001 

.001 

.009 

.001 

.001 

.002 

.001 

.002 

.001 

.002 

.001 

.001 

.001 

.001 

.001 

.004 

.001 

.001 

.001 

.1.42 

.057 
8.08 

.154 

.080 
2.62 

.741 
4.62 

.1.48 

.086 
l.]A 

.627 
1.14 

.342 
4.21 

.063 

.063 

.211 

.034 

.046 
16.74 

.382 

.074 

.063 

Total rare earth 
oxides and Th02 

{percent) 

.32 

.31 
6.84 

.16 

.31 
3.30 

.79 
5.76 

.15 

.21 
2.71 

.95 
1.11 

.19 
3.19 

.27 

.23 

.17 

.20 

.18 
14.S2 

.33 

.39 

.87 

Chemical Th02 
(percent) 

.06 

6.29 

.04 

2.?7 
.64 

4.96 
.08 

.03 
1.18 

.55 
1.08 

3.19 
.t)4 

.09 

11.40 

.06 

!I Samples listed from north to south along individual shear zones, beginning with shear no. 1 • See figure 4 for approximate locations. 
y C = channel sample; CC = chip channel sample,_ and G: grab sample. 
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Possible rare 
earth . oxides 

(percent) Y 

.lS 

.25 

.;: 

.23 
QS3 
.05 
.so 

.12 
1.53 

.32 

0-

.21 

.'J:.7 

.17 

.13 

.32 

.81 

~ 
Calculated from the equivalent uranium by subtracting 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 oxides and Th02 • 
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Table 4.--Analyses of samples from prospect pits and surface exposures at Haputa ranch--Continued. 

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

Locaiity from the vicinity of drill hole Ha-5 

GG-52 c 1.8 
GG-53 c 2.25 
GG-54 c .05 
GG-65 c 1.0 
GG-66 c 1.3 

Locality from the vicinity of drill hole Ha-~ 

LD-16 
LD-18 
LD-20 
LD-17 
LD-19 

c 
G 
G 
G 
c 

4.0 
7x2 zone 
2x3 zone 
Dump. 
a.o 

.007 

.01 

.027 

.025 

.007 

.008 

.020 

.016 

.007 

.005 

Chemical uranium 
(percent) 

.001 

.001 

.001 

.001 

.001 

.001 

.001 

.001 

.002 

.001 

Equivalent Th02 2/ 
(percent) 

.034 

.051 

.148 

.142 

.034 

.040 

.108 

.085 

.028 

.023 

Total rare earth 
oxides and Th02 

(percent) 

.51 

.44 

.20 

.39 

.40 

Chemical Th02 
(percent) 

.10 
.07 

3 e3 A 

Possible rare 
earth, oxides 

( perceiit ) Y 

.48 
c:39 
.05 
.25 
.37 
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Table:S. --Analyses of diamond drill cores, samples from the holes at Haputa randl, Custer County, Colorado 

Corrected sample Chemical \ 
Field Depth Length of sample length 1/ Equivalent uranium uranium Equivalent ThO@ 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-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 1.0 0.005 0,001 0.02 

~I Ali-8 Ha-3 233.0 - 236.4 3.4 2.4 0.010 0.001 0.05 
AH-9 Ha-3 236.4 - 238.4 2.0 1.4 0.078 0.001 0.44 0.03 .x .x .ox .oox .oox .oox i.' 

!J AH-10 .1-ia-3 238.4 - 239.4 1.0 .7 0.004 ·o.<xn 0.02 I 
AH-11 Ha-3 239-4 - 240.5 1.1 .8 0.016 0.001 0.09 .ox .x .ox .oox .oox .oox 
AH-12 Ha-3 240.5 - 241.6 l.l .8 0.008 o.ooo 0.05 
AH-13 Ha-3 241.6 - 242.0 and 

242.8 - 245.2 2.8 2.0 0.005 o.ooo 0.03 .x .ox .ooox .oox 
AH-14 Ha-3 242.0 - 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 .x .x .ox .oo~ .ox 
AH-16 Ha-3 247.0- 248.9 1.9 1.3 0.033 o.ooo 0.19 0.02 

'e AH-17 Ha-3 248.9 - 249.3 .4 .3 0.028 o.ooo 0.16 0.03 .ox .x .ox .oox .ox 
AH-18 Ha-3 249.3 - 251.0 1.7 1.2 0.008 0.001 0.04 
AH-19 Ha-3 251.0 - 251.5 .5 .4 0.28 0.001 1.59 1.43 x. .x .x .ox .ox .ox •-JX .x 
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 .ox .ooox AH-22 Ha-3 255.6 - 256.3 .ooox .7 .• 5 0.092 o.ooo 0.52 . 0.16 
AH-23 Ha-3 256.3 - 257.5 1.2 .8 0.018 o.ooo 0.10 .ox .x .ox .oox .oox AH-24 Ha-3 257.5- 259.0 and 

259.3 - 259.9 2.1 1.5 0.005 o.ooo 0.03 . 
AH-25 Ha-3 2 59 • 0 - 2 59. 3 .3 .2 0.15 o.ooo 0.86 0.04 .x .x .ox .oox .oox .ox AH-26 Ha-3 259.9 - 262.0 2.1 1.5 0.11 o.ooo 0.63 0.10 
AH-27 Ha-3 262.0 - 264.0 2.0 1.4 0.10 o.ooo 0.57 0.04 .x .x .ox .oox .oox .ox AH-28 Ha-3 264.0 - 265.8 1.8 1.3 0.052 o.ooo 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 .ox .ox .oox .x AH-30 Ha-3 270.0 - 270.5 .5 .4 0.006 0.000 0.0.3 

AH-31 Ha-4 165.6- 16'7.2 1.6 1.1 0.004 0.000 0.02 
AH-.32 Ha-4 167.2 - 168.9 1.7 1.2 0.004 o.ooo 0.02 
AH-.33 Ha-4 170.1 - 170.5- .4 .3 0.003 o.ooo 0,02 
AH-34 Ha-4 249.0 - 249.9 .9 .6 0.003 o.ooo 0.02 
AH-35 Ha-4 253.1 - 253.5 .4 .3 0.005 o.ooo 0.03 

11 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 vei. n. 

y Calculated from the equivalent uranium by subtracting the chemical uranium and multiplying by the conversion factor of 5,.1. 

j) A method of analysis in which the radioactive materiai is separated chemically and determined radiometricBlly. 



Table 5.-Analyses of diamond drill cores, samples from the holes at Haputa ranch, Custer County, ColoradoT-Continued. 

Corrected sample Chemical 
Field Depth Length of sample length 1/ Equivalent urani~ uranium Equivalent Th02 ~ Chemical Th02 Radiochemical Th02 J/ 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 .6 o.oo6 0.001 0.03 
AH-37 Ha-5 189.9 - 190.4 .5 .4 0.009 o.ooo 0.05 
AH-38 Ha-5 191.6 - 191.9 .3 .2 0.004 0.000 0.02 
AH-39 Ha-5 

" 
192.8 - 193.4 .6 .4 0.012 0.001 0.06 .ox .x .x .oox .oox .ox 

AH-44 Ha-6 122.0 - 122.6 and 
123.6 - 124.5 1.5 1.1 0.009 0.001 0.05 

AH-45 Ha-6 122.6 - 12~.6 1.0 .7 0.044 0.001 0.24 0.25 
AH-46 Ha-6 190.6 - 192.1 1.5 1.1 0.010 0.001 0.05 
AH-47 Ha-6 339.6 - 340.5 .9 .6 0.043 0.001 0.24 0.06 
AH-48 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 .ox . .ooox .oox 
AH-4l Ha-7 497.5 - 498.2 .7 .5 0.006 0.001 0.03 .ox .ox .ooox .ooox 
AH-42 Ha-7 500.8 - 502.4 1.6 1.1 0.042 o.ooa: 0.23 0.15 .x .ox .ox .ooox .oox 
AH-43 Ha-7 505.7- 506.7 1.0 .7 0.009 0.001 0.05 .x .ox .oox .ooox . 

AH-49 Ha-8 139.2 - 140.4 l~2 .7 0.13 0.002 0.73 0.53 0.76 .x .x .ox .ox .oox .ox 
AH-50 Ha-8 140.7 - 141.8 l~l''. .7 0.036 0.001 0.20 0.28 .x .x ·.ox .oox .oox .ox 
AH-51 Ha-8 143.7- 147.3 3.6 2.2 0.097 0.001 0.55 0.19 0.53 .x .x .ox .ox .x 
AH-52 Ha-8 147.3 - 149.7 2.4 1.4 0.040 0.001 0.22 0.12 .x .x .ox .ooox .ox 
AH-53 Ha-8 149.7- 150.4 .7 .4 0.29 0.005 1.62 1.78 x. .x .ox .oox .oox .ox .x 
AH-54 Ha-8 150.4 - 151.8 1.4 .8 0.032 0.001 0.18 0.01' .ox .ox .ox .ox .ox 



• 

• 

• 

.· ~ _, 

Diagrammatic logs of the drill holes are given in figures 5 to l4o The 

counts per minute (CPM) are given on a logarithmic scale in order to condense 

the length of the higher peakso They show a good correlation ~etween the 

radioactivity and-the geology logged in the core of the drill ho.leso 
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prill holes NO§o Ha-3 and.Ha~7.--Economically, drill hol~s Ha~3 and Ha=7 

are the most· important holes ~rilled at Haputa Ranch~ h.ole Ha=3 revealed an ore 

zone about 26 feet thick at a depth of 200 feet and Ha~7 showed that this same 

zone continues to a depth of 400 feet where it is more weakly radioactiveo The 

drill holes, which are approximate]y in the same plane, cut the northwest part 

of shear· zone Noo 1 beneath a 20-foot shaft (fig. 4)o 

Log of drill holes Noso. Ha~3 and Ha-7 

Hole Noo Ha ..... 3 

0.0-54.2 Migmatite. Largely microcline granite 
. 54.2-55.0 Amphibolite 

55o0-63o] Migmatiteo 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 

233.0~270o5 Hydrothermal vein material 
232.4.,.236.4 Weak radioactlvity· 
236o4-2.39.S!, Strong radioactivity 
239~8~245.0 Weak radioactivity 
245.0-254.0 Strong radioactivity 
254.0-259.0 Moderate radioactivity 
259.0-270o5 Strong radioactivity. 

270.5-277o0 Basic dike rook. Aphanitic 
277.0=283.0 Migmatite (?). Pegmatite and amphibolite 

Hole Noo Ha-7 

0.0=373.0 Migmatite with much amphibolite, minor pegmatite and 
minor microcline granite 

373.0~377o0 Fine=grained dark red microcline granite 
377o~394o5 Migmatite 
394o5-396.o Dark red microcline granite 
396o0-448.8 Migmatite, slightly mineralized at 446.5-448ol 
448o8-470.0 Basic dike rock contain~ng·small hornblende phenocrysts 
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470.~479.0 Basic dike rook and granite, slightly altered 
479.0-=492o2 Migmati·te and amphibolite 
492o2~518o4 Hydrothermal vein material and microcline granite 
518o4=527o0 Basic dike rock. Aphanitic · 
527o0~586.1 Amphibolite~ biotite granite gneissp and migmatite 

The rooke ,,.hich are exposed on the surface in this area are principally 

migmatite and microcline graniteo 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 the holes 
I 

more closely resembles microcline granite and in the low~r part biotite granite 

gneisse Hole Haw7 also cut considerable amounts of fine~grained amphiboliteo 

In both drill hole1 basic dike rock was adjacent to the radioactive zoneo 

The vein consists of baritep quartzp limonitep and variable amounts of 

the thoriteo The radioactive zone in the shaft is about 6 feet thick and con= 
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• tains Ool to 8ol percent equivalent Th02p OoOOl to 0.002 .percent uranium, and 

as muc;h ae Oo26 percent rare-earth oxides (table 4). 

• 

The shear zone has a nearly vertical dip (fig. 5 in envelope)o 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 ~epth of 400 feet it is 25 feet thick. 

Between the 2~foot and the 400~foot level~ the aphanitic basic dike in 

shear zone noo 1 shifts sides~ at 200 feet it is on the northeast side of the 

mineraliza~ion and at 400 feet it is on the southwest sideo 

The results of Barnaqy logging indicated that the entire width of the 

sh.ear zone in the drill hole (37 ~4 feet) is very radioactive~ portions con-=-

tain as much as 1.5 percent equ~valent Th0
2

• The equivalent Th021 calculated 

from the equivalent uranium values, range from a tr~ce tp 1.6 percent~ the e3ti­

mated percentagee of equivalent Th0
2 

based on the gamma-ray logs are higher • 

The radioactivity of the shear zone cut in hole Ha~7 is lower than that 

in hole Ha=3o Two samplesp lo6 feet and lol feet long, contained from a trace 
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to·o.~ percent equivalent Th02 • rhe gamma~ray logs showed that the entire 

zo~e is weakly to moderately radioactive. The comparative weakness of the 

radioactivity in hole Ha-7 does not preclude the.possibility of higher-grade 

ore extending to or below this level, inasmuch as the ore is known to have an 

irregular distribution w.ithin 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. 

~!~hole No, Ha-S~Drill hole Ha~S (fig. 6) explored shear zone Noo 1, 

800 feet southeast of holes Ha-3 and Ha-7, and 640 feet northwest of hole Ha~6. 

Thio hole was drilled under a small, but strong, radiometric anomaly (fig. 4), 

located by use of the gamma scintillation detector. The two surface exposures 

of the vai.n were mineralized granite that contained 0.1 and 0.2 percent equiva­

lent Th~ (samples 00=74 and GG-73, table 4). Bulldozin,g revealec;l a vein zone 

in fractured granite about five feet thick. Samples RA-93 and RA-94 (table 4) 

were taken two feet apart across the mineralized vein and RA-95 was taken 

across the most radioactive part of the veino They contained 2.6, 0.74, and 

4~6 percent equiv~lent Th0
2 

respectively. The thorium minerals are spotty~ 

aggregates of the. thorium-bearing material occur irregularly along fractures 

in the mineralized granite. No gangue minerals are present. 

A sample (GG~72) from an outcrop of the shear zone, 270 feet to the 

southeast~ assayed 1.5 percent equiv~lent Th02• 

The drill hole Noo Ha~S was in biotite granite gneiss and minor micro~ 

cline granite over most of its length; the remainder was mineralized shear 

zon~ and the basic dike. A generalized· log of the core for this hole ie 

given below 8 . 
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D~ill hol® Noo Ha-S 

Oo0=81QO Bi@tite granite gneiss cut by oc©asional small dik®o 
a.nd st:lfinge~s of mior©~line granite Md a f®w amphi= 
bolit~ stringer~ 

8l~0~82o5 Oo~G@=gTained microcline granit~ 
82o5=114QO Bi©tite granite gnei~@ 
114o0~115o2 Gr.aniteo Fractures coated with hematite, slightly 

radi@activ~ · 
115o2=1Jlo4 Bi©tite g!"anite gneiss 
13~o4=139o2 Biotit~ granite gneis3 9 slightly reddened by hydro~ 

the~al mineralization 
~·132 \) 5 FX"actU'E"® filled with 1/16 inch cor thori t® 

l39o2=150o4 Hydrothermal vein material 9 m©stly in granit® 
150o4=152b7 Hydrothermal vein material 9 mostly in·amphib©lit@ 
1.52 o 7 ''""'159 o 2 HydrothermallY BJtered mixture of fractured gJra.ni t® 

and amphibolite 
159o2nl69o0 Basi© dike rock, cut by two hydTotherma.l veins 
169o0~170o) Mineralized and altered biotite granite gn®iss 
170o3=200o2 Biotite granite gneisa cut by younger granits at 173 

t© 178e6 and 182o4 to 19lo2 

Th~ m©>n·t, radi©acti ve part of the shear zone i8 6 feet thi©k at the 

surfa~e and 10 feet at a depth of 130 feet~ If the basic dike is included 

aB p~t ©f the shear zone 9 th@ zone is 25 fe~t thi©k at the surfa©e and 13 

feet 1,hiek at a depth of 130 feeto The vein dip0 8.3° S\IL~ (fig& 6} wherelaG 

the basi© dike dips 86~ NE. At a depth of 130 feet and o~ the surface, the 

~ei~ mateTial io o~ opp©sit® sideo of the dike~ and veinlets cut the dik~ 

43 

:i.n the ~©r® 9 thuo indicatmg that the vein cross~d the dik~ abov® the 130=foot 

lovelo ~J© smalls~ radi~~©tive zones W@re noted at about 115 and 130 (figo 6)e 

The m~i.n vein is extremely radioa©tive at depth~ the ga.mma=ra~ log of 

hol@ Ha=8 sh©ws the highest radi©metric readings re~o~d~d in the Haputa Randh 

a~ea 9 rea©h~g 20~000 CPM in one thin zon~o Fiv8 core samples f~om 7o6 feet 

of vein contained Oo2 to lo6 percsnt equivalent ThO o 
. 2 

D~ill hol~~~ ija=l0==The purpos~ of Ha=lO was to test at depth the 

eX"Il!remely radi.oacti ve part of shear zones Nos o 1: and 2 about 100 feet north-

west of hole Ha=6o Dellwig had sampled two strongly radioa~tive areas~ one 

t© thEl north of the drill hole Ha=lO (sample GGa~70) and anothe:rr to the south· 
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(samples GG=42, 43~ and 47). The scinti1lation counter emphasized the 

abnor.malit,r of this part of the shear zones and localized the most radio-

active areasj the readings were among the highest obtained on the Haputa 

RanGh (fige 4)o The hole cut below the center of the area of high radio­

activity o The generalized f9g is given below o 

Oo0~3lol 
3lolcoo50o6 

50o6-59e6 

59 0 6=12.3 0 7 

123o7-13lo2 
1Jlo2~136o4 
136o4c-l37o7 
131o7-182o0 

182o0-183o3 
183o3~185o6 
185o6-192o0 
192oQ.,_,l98C!l8 
198o8-205o3 
205o3-220o6 
220o6-222oJ 
222o3=248o7 

Log ~f drill hole Noo Ha-10 

Migmatite and minor amphibolite 
Metagabbro, highly weathered in first five feet; 
fractured and weathered at 44o7 to 50e6 
No core recover,r, probab~ highly weathered and. 
broken metagabbro 
Metagabbro, cut locally b.Y pegmatite and white 
granite 
Basic dike rock~ slight~ mineralized 
Metagabbro 
Hydrothermal vein material 9 ver,y weaklY radioactive 
Metagabbro, eut local~ b,r coarse and fine~grained 
white and salmon colored granite 
Amphibolite 
Metagabbro 
Amphibolite, poorly developed. gneissic structure 
Metagabbro 
Mierocline granite 
Metagabbro 
HYdrothermal vein material 
Metagabbro 

Exposures on the surface were ver.y poor near drill hole Ha-10 at the 

time of drilling; later bulldozing revealed that the area was composed of 

metagabbro wi·th migmati te to the north and a small area of biotite granite 

gneiss and amphibolite to the south. The vein in the bulldozed trenches is 

only two feet wide but has high radioaetivit.yo · The two=foot channel sample 

(RA-96) from the longer trench contained Oo6 percent equivalent Th02 and the 

two~foot sample (RA~97) from the smaller trench contained 1.1 percent equi-

valent Th02 (table 4)o 

The drill hole (figo 7) did not locate high grade ore at depth below 

• the surface exposure, but as shown on the Barnaby log, a weakly radioactive 
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zone was found on the west side of the basic dike in this shear zone. One 

anomaly of about the same intensity probab~ marks the east edge or the 

shear zone connecting zones nos. 1 and 2 and a more intense· anom~ marks a 

two~foot radioactive zone near the bottom of the hole at the western margin 

or the shear zoneo 
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From the position of this grill hole in relation to the 300-foot long 

area enclosed qy the isorads on the surface (fig. 4), it is unlike~ that the 

ore shoot exposed on surface is continuous in depth. 

~!11 hole no. Harll.--After drill hole Ha-10 failed to find as high 

grade ore in depth as on surface, drill hole Ha-ll ~as 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 radioactive surface areas, 

cutting the strike of the shear zone at an angle, so as to be in possible ore 

ground for a greater drilling length. The strongest radioactivity found in 

the hole was little more than twice background eliminating the poseibility 

that the high grade b~ 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 78°; it probab~ for.ms 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 limits the shear zone is not recognizable in ·the drill holeo 

The gamma-rey log shows that the granitic wall rocks in this hole have " 

radioactivit,y of about twice background (fig. 8). The generalized log of the 

drill core is given below: 

lo• , ·~ t· ~ to ' \. 1 •,' f ,.. • ' ·, 



t.;NITED STATES DEPARTMENT OF THE I!I.TERICR 
GEOLOGICAL SJRVEY 

COLLAR ELEVATION 

ea~ic dike rock Metagabbro 

Pegmotite Amohibolite ---=--,.,...,/ 

~ 

Migmatite Shear zone 

FIGURE 8 . -SECTION 
CuSTER 

THROUGH 
COUNTY, 

0 50 

TRACE E;_t:~EI, TS iNVESTIGATIONS 
REPORT 2"0 

DRILL HOLE 
COLORADO 

100 Feet 

0 

50 

100 

150 

-<l.> 
<l.> -
c 

..c: 
a_ 
<l.> 
Cl 

HA-11, 



• 

• 

Oo0-·20o 7 
20o7=24o0 
24o0=J5,4. 

.35e4-56o0 
56.,0~~57 e4 
57o4-87o5 
85o5<=92o4 
92o4""'128o4 

128o4=129e.3 
l29o3-1Jlo4 
131(>4=135o5 
l35o5·=174o6 
174oO~l76o8 
176o8=210ol 

Log of drill hole no o Ha=ll 

Migma'toi te and minor amphibolite 
Amphibolite · 
Migma·ti te and amphibolite, locally highly broken 
and limonite=s'tained 
Amphi boli·te, locally broken and limonite-stained 
White granite stringer 
Bioi;:lte granite gneiss., Some miematite and amphibolite 
Completely altered rock~ cl~ (?) · 
Metagabbro. First eight feet are altered 
Metagabbro aut by qydrother.mal v~in material 
Basi© dike rock and minor hydrothermal veinlets 
Basic dike rock · 
Metagabbro 
White granite~ ~oarse=grained 
Metagabbro 
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and 2 as 't?ell as the conn.ecting zoneo It is on t.he south edge of the highly 

radioa©t;i V® zone sho·w.n on the scintilla:tion dete©tor; it~ purpose, in addition 

to testing for ore, was to determine the nature of the structure in this area 

where shear zones noso 1 and 2 appear ·to spli·t (figo 4) o The data from this 

hole~ when supplemented by that from the bulldozing and drill holes·Ha-10 and 

Ha-ll~ shows that the structure ©onsists of several fra©tures or faults con-

ne~ting the shear zones noso 1 and 2o 

Abou·t 95 percen·t of i~he surface oute!rops and th~ roek mit by' the drill 

are me·tagabbro; the :remainder are granitic dikes and stringers$' pegmatites, 

and th(tD baai© dike :t"ocko The metagabbro in the dri.ll hole is eut by many 

s:maJ.l veins and ·veinlet,s of hydrothe:r"lD.al material that i.s slightly radio­

act:i:ve (fig o 9) o The hydrothermal material is characterized by a red color 

and appears to be ©omposed or mie.roeline, quartz~ and rtJB.rbonate; it probably 

for.med C., r.epla~ement along fra~tures in the metagabbroo 
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Log of drill hole no o Ha-6 

OoO- 18o5 Metagabbro cut by minor·white·granite dikes and stringers 
18o5 - 19o3 Fractured zone in metagabbro. Possible mineralization 
19o3 -120.2 Metagabbro, in part the feldspar-low variety, eut by 

minor white granite stringers and pegmatite 
120o2 -136o5-~ Metagabbro cut by veinlets· of hydrothermal material 
136.5 -183.1 Metagabbro and white granite dikes and stringe+s 

148.5 Two small hydrothermal veinlets 
183ol -194.4 Metagabbro cut by minor hydrothermal material 
194o4 -310o6 Metagabbro and minor white granite 
310.6 -315.0 Basic dike rock 
315o0 -345o0 Metagabbro cut by minor hydrothermal veinlets 
345o0 -418.0 Metagabbro and minor white granite 
418o0 =432o2 Microcline granite, Radioactivity higher than background 
432o2 -437o5 Metagabbro and minor white granite 

The basic dike, veins, and faults (fig. 9) have near~ vertica+ dips. 
\. 

The mineralized areas on the surface probably correlate with the. zones of less 

high~ radioactive hydrothermal veinlets at deptho The radioactive quart~­

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 c9ntained 4.2 percent equivalent 

•• 

Th02 (GG-47~ table 4)o 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 Oo2 percent equivalent Th02. 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 rockso 
.:.~. 
~ 

The interval between 418 and 432.2 feet in the drill hole is mierocline. 

granite which has radioactivity of more than twice bS.ekgroundo TP,e granite 

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

that it might be sligl'Itq mineralizedo 
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Drill hole no 9 Ha=2o-=Drill hole Ha-2 euts shear zone no. 2 in the south-

eastern part of the Haputa Ranch area" It passes below a shaft on shear zone 

noo 2 and a shaft on a subsidiar,y fault~ 35 feet to the easto The shafts in 
~ 

thd.s area were sunk in search of gold, silver, and lead; a few pockets of 

galena were found in the eas·tern f'aul t structure o The radioactivity of three 

samples (table 4) taken along shear zone noo 2 contained as much as Oo2 

percent equivalent Th02, 

The core from the drill hole contained the same general suite of rocks 

(figo 10)~ as expo~ed on surface (figo 3), except that the pegmatite was more 

abundant c A generalized log is given below g 

OcO - 29o0 
29o0 ._. 33o5 
33o5 - 93ol 

93ol =l02o2 
102o2 -107o3 
107o3 ""'l70o4 
170o4 =17lo5 

17lo5 =176o7 

176o"l =180o4 
180o4 ~185o9 
185c9 -189o6 
189c6 -200.6 
200c6 -217o0 

217o0 -227o3 
227o3 au252o8 
252o8 ;_,275o0 

Log of drill hole noo Ha=2 

Metagabbro 
Microcline granite 
Metagabbro~ fractured, altered and limonite-stained 
with granite and pegmatite; sporadic recove~ ·of core. 
Granite at 42.9; pegmatite at 65o8 to 69.4 and 89o8 
to 93ol 

Metagabbro 
Pegmatite 
Metagabbro, intruded locally by pegmatite 
Metagabbro 9 fractured and mineralized; minor hydro-

thermal vein material 
HYdrothermal vein material in silicified and altered 

gabbro and minor granite (?) 
Basic dike rook 
Metagabbro~ plagioclase=low facies 
Pegmatite, in part sheared and mineralized 
Metagabbro, intruded locally by pegmatite 
Pegmatite; slight~ sheared .and mineralized ~ontaining 
a fetid gas 200o6 to 213~0 and radioactive 206e7 to 
209 .. 9 

Metagabbro~ plagioclase-low facies 
Pegmatite, mineralized 228o8 to 233o0 
Metagabbro~ intruded loeal~ b,y pegmatite 

Radioaetivit,y in.the drill hole was strongest in the wall rock on the 

west side of the basic dike:where minor.hydrothermal veins cut the metagabbroo 

Analyses of' five samples from drill h9le noo 2 ranged from a trace to OoJ 

percent equivalent Th02o Ver.y minor radioaotivit,y was found east of the main 
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shear zone where hydrothermal veins occur in slightly sheared pegmatites. 

Drill ho1e no, Ha-1.--Drill hole Ha-l near Ha-2, in the southern part 

of the area, passed beneath one· of the most radioactive prospect pits on 

Haputa ranch; the-·radioacti~ity in this pit, however, has no visible relation 

to a northwest-trending shear zone or to the other mineralized zones. The 

ore minerals occur in a fractured zone at the contact between a pegmatite 

and metagabbroo The contact appears to trend No 70° W.. A careful study 

with the scintillometer failed to reveal any trend to the radioactivit.y. 

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

The prospect pit and the drill hole are in metagabbro and minor 

pegmatite dikes (figs .. 3, 11) o Two. weak Z'ones of radioactivity were found 

in the drill hole; one small radioactive fracture zone and one pegmatite, 

containing a few crystals of brown radioactive mineral, were auto At about 

200 fee·t vertical~ below the pit, a non-radioactive fracture zone was 

eneountered which mig~t be the zone .of strong radioactivit.y on the surface. 

A generalized log of the hole is given below~ 

o.o ... 4]. .. 9 
4J.o9 - 42o4. 
42.4 - 74 .. 5 
74.5 ..., 75.3 
75 .. 3 -161.6 

161.6 -162.2 
162.2 .-167.1 . 
167.1 -169.2 
169.2 -258.2 

258.2 -259 .. 2 
259 .. 2 -292.8 
292.8 -304.3 
304 .. 3 -327 .. 0 

Log of drill hole noo Ha-l 

Metagabbro 
Pegmatite 
Metagabbro, minor pegmatite and white granite 
Hydrothermal. .. vein material along fractur~s 
Metagabbro, in part th~ plagioclase-lew facies, and 
minor pegmatite and white granite 

Pegmatite, slight radioactivit,y d~e to brown mineral 
Metagabbro 
Pegmatite 
Metagabbro, much is plagioclase-low facies, and minor 

pegmatite 
Fractured zone in metagabbro 
Metagabbro and minor pegmatite 
Fractured zone in metagabbro 
Metagabbro and minor pegmatite 
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Drill hole no, Ha-~.--The purpose of drill hole Ha-4 (fig. 12), was to 

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

on the surface i the highe.st sample contairis 0,4 percent equivalent Th02 

(00....55, table 4)~~-· Shear zone no. 4 contains negligible radioactivity. Drill 

hole Ha-4 eut 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 ver,r slightly mineralized fractures were cut at depth, 

A summary of the log is given below~ 

0,0 ""' 25.9 

25o9 - 28,6 
28.6 - 54o6 

54.,6 a=> 60,0 
60e0 _, 92,.3 

92.3 - 93.1 
93el -161,6 

161.,6 ""'164o4 
164o4 =165.,6 
165,6 -170el 
170ol -174 .. 8 
174.8 -176,8 
176,8 -237e3 
237o3 -243e8 
243,8 -·249o0 
249,0 -25lo5 
25lo5 ~274o0 
274o0 -277o7 
277.7 CE)294oJ 

Log of drill hole no. Ha-4 

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

Micro cline granite 
Metagabbro., plagioclase-low facies, fractured and 
altered at 28.6 to 34o3 and 50.,6 to 54.6 

Microcline granite 
Metagabbro intruded b,r minor pegmatite and white 
granite 

Microcline granite and metagabbro 
Metagabbro cut b,y white granite stringers 
Metagabbro, pegmatite stringers and basic dike 
Basic dike 
Basic dike cut qy hydrothermal vein material 
Metagabbro, plagioclase-low facies 
Pegmatite 
Metagabbro with· plagioclase-low facies 
Microcline granite · 
Metagabbro 
Basic dike with hydrothermal vein material 
1'-1'etagabbro with plagioclase=low facies 
Pegmatite 
Metagabbro, plagioclase-low facies 

The radiometric log of the hole indicated on~ a trace of8rh0~. The 

equivalent Th02 of five core samples was a trace (table 5)o 

Data from the drill hole shows that shear noo 4 dips 71° NE and shear 

• zon.e noo 3 dips 88° NE, sugge_sting that shear zone noo· 4 j"oins shear zone 

noo 3 at depth (fige 12). 

r . 
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Drill hole no, Ha-5.--Drill hole Ha=5 which is about 24D feet SE ot 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 D.l percent 

equivalent ThD2• 

The drill cut beneath granitic rocks at the surface area but encountered 

considerable metagabbro in its lower parts (fig. 13) •. Both ·shear zone no. 3 

and no,· 4 were radioactive where cored, A summar,r of the log is given below: 
• 

DoD-· 42.0 
42.0- 49.3 
49.3- 57.5 
57o5- 63.D 
63.D- 71 .. 8 
71.8- 95.8 
95.8- 98.5 

98 .. 5-147.4 

147.4-148.,6 
148.6-150 .. 1 
15D.l-17D.9 
17D.9-182.2 

182.,2-186.,8 
186,8-188o7 
188. 7...,194·8 
192.8-193.4 
193.4-21D.6 

'210.6-211.6 
211.6-213.5 

Log of drill hole no. Ha-5 

Probab~ large~ biotite granite gneiss 
Pegtttatite 
Metagabbro, fractured, altered and limonite stained 
Biotite granite gneiss 
Microcline 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 
Basic dike 
Metagabbro cut·local~ b,y white granite 
Migmatite (biotite granite gneiss intruded· b,y abundant 
stringers of microcline granite along foliation plaines) 

Metagabbro 
Migmatite 
Basic dike 
~drothermal 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 

vertical; and apparently intersect at depth., The trend of the shears 

suggest that they intersect on the surface about 16D feet to the southeast. 

The highest equivalent ThD2, calculated from the eU values of four core 

samples is D.,2 percent; the highest equivalent Th02 obtained b.Y the gamma-

• r~ logging instrument is .,Dl 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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60 
• ·the structure is not part~gUlarly favorab~e for high grade thorium ore; 

however, because of the irregular distribution of ore along the shear zones, 
I 

no stru@ture ~an be completely disregarded on the basis of so few drill holeso 

Drill hole Ha-::2o-The objective of drill hole Ha=9 was to test for radio-

active deposits at depth in shear zone noo 5 in the northern part of the mapped 

areae The drill hole was planned to cut near the intersection of two faults 

where much shearing has taken place. The veins have been prospected ~ two 

shafts and several prospect pits~ they contain abundant quartz, iron carbonate, 

minor sulfides 9 and we~ radioactive materialo The surface exposures consist 

principal~ of biotite granite gneiss, migmatite, and amp~ibolite; a basic dike 

is exposed in one of the shaftso 

Most of the core from the first 100 feet of the drill hole was big~ 

· broken ~d stained b.r limonite (figo 14); locally it contains the fetid odor 

• found in radioactive zones in this areao The S,yenite (?) dike and younger 

granite are easi~ ~orrelated with the surface; the rest of the rock is a' 

• 

~omplex mixture of granitic rocks and amphibolitee The lower part of the hole 

is much less altered and consists of biotite granite gneisso A generalized 

log is given below g 

·ooo- 34.0 

34o0- 4lo3 

4lo3= 64o~ 

64.0- 69.5 

69.,5- 77.6 

77o6- 95o8 
95o8-103o3 

l03o3<E"l66o6 

166.6-169o8 
169.8-215.8 

Log of drill hole noo HA-9 

High~ broken and limonite-stained biotite granite 
gneiss, migmatite·, amphibolite and minor younger granite 

Alaskitic microcline granite, broken and limonite­
stained, slight~ mineralized with fetid gas 

Migmatite and amphibolite with minor granite; pegmatite 
at 47o5 to 49o0 and 62o0 to 64o0 
~enite (?), slight~ mineralized with fetid qdor in 
last two feet 
Hig~ broken and limonite stained~ slightly mineral-
ized granite, s.yenite (?), and amphibolite 

Migmatite 
Silicified, hydrothermal vein material 
Biotite granite gneiss~ ·in part migmatite, with amphi­
bolite and numerous small coarse-grained granite dikes 

Basi~ dike rock 
Biotite granite gneiss, partly migm.atized,. and amphi­
bolite 

..._ .,~ i f, , i I• ~ ) f • •· • It- I ~· o l .. • , 



Ut<!T~ ') STATES DEPARTMENT OF T Hr INTERIOR 
GEOLOGICAL SURVEY 

61 TRACE ELEMENTS INVESf iGATIO NS 
REPORT 250 

+-
Q) 
(!) 

'+-
c 

..c: -n. 
<lJ 
0 

0 

--, 
(' 

.J ..> 
t.,... 

.1'\ 

r-- r 
50 

\/ ';;> 
[_ t .:> 

'-.} < -1 

L l-

100 
.:> ..., -1 

v ) 
~ 

-1 < 

-, 
I 

150 I 
I v 

2.00 

' 

(\ 
_\ 

COLLAR EL EVATION 

9277 
EXPLANATION 

. 1~~1 
Vem 

rnostl y s1licif:ec •• 
BostC d11<.e rOC!( 

Syen1te? 

Alaskitic microcl 1ne gron1te 

r;-;::-:-, 
~ 
Mlgmot,te 

Q 
81ot1te gran1te gnei ss 

and amphibolite 

~~~ 
Shear zon e 

FIGURE 14 -SECTION ~HROUGH DRILL HOLE HA-9,CUSTER COUNTY, COLORADO. 
50 o so Feet 
L----.~----~------------4 



• 

• 

• 

The 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 

(figo 14)o The structures are nearly vertical except that the stronger shear 

appears to be dipping slightly northeasto Only the easternmost fault !s 

radioaeJ't!ive at deptho . 
The surface analyses (table 4) and the drill hole indicate that this 

\ 
deposit probably does not contain ore of economic interesto 

Haputa Extension 

The thorium-bearing structures in the Haputa Ranch area extend north-

westward into the area designated as the Haputa Extensiono In July 1951~ 

Dellwig and Heyman mapped about 0.2 of a square mile in this area at a 

scale of 1~1~200e This map (figo 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 (figo 3)o 
~ 

The geology in the Haputa Extension map area is similar to that in the 

Haputa ranch area to the southeast. No new rock units are present, although 

the abundance of each roek t,rpe is different. The major shear zones can be 

correlated across the alluvitun valley fill between the two areaso Thorium 

minerals are less abundant in the shear zones exposed on the Haputa Extension. 

Geology and thorium deposits 

The gn.eissic microcline granites at Haputa Extension were not separated 

into the three varieties as in the Haputa Ranch areao In the Haputa Extension 

the microcline granite charactized qy biotite and a moderate to low quartz and 
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microcline content appears to be the most abundanto It makes up many of the 

. sills and dikes, including one dike that is at least 1~200 feet longo 

63 

Shear zone noo 1 is moderate~ radioactive in the nortpwestern part of 

the Haputa Extension, 2,400 fee·t northwest of drill holes Ha-3 and Ha=7 o The 

vein in the shear zones is from 2 to 4 feet thick and consistent~ gives 

readings low on the 2o0 scale of a Geiger counter for a distance of 350 feeto 

The 2~400=foot length of the shear zone between the radioactive areas is 

largelY covered b,r alluvium and colluvium' hence~ it is possible that other 

pods of radioaetive material occur but have not been dete~·tedo The sample·s 

eollee·ted from this shear zone contains from a trace to Oo9 percent equivalent 

Th02 (table 6), less than Oo005 percent uranium., and as much as Ool5 percent 

rare earth· oxideso Appreciable. amounts of barite and galena occur with the 

radioac·tive material; galena is reported to have been mined from the shaft 

loc:lated in the northwest. corner of the mapo 

The eastern of the two shear zones designated as noo 3 contains a 

bi.otite=bearing lamprophyre and a two .... f'oot quartz-barite veino In a pit at 

the northern end of the shear zone both the vein and dike are highly sheared; 

the dike is altered in part to a silver-blue, fibrous amphibole (?) mineralo 

The western shear is marked qy reddish-stained granite~ limonite, and weak 

ra~ioactivityo Radioactivity can be traced less than 25 feet.from the three 

pits on the shear zone, and the three samples contained a trace equivalent 

Th02o A possible rare earth content of between 4o3 and le9 percent (L~l 

and LD""'·2) in the unnumbered shear to the east· is noteworthy o 

A sample (LD-14) taken at shear zone noe 4 to determine the value of 

maximum radioactivit,y contained 0.1 percent equivalent Th02o Radioactivity 

can be ·traced for about 50 feet, but i.s weak for all but about 15 feeto 
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Table 6o-Analyses of surface samples, Haputa Extension 

Length of Equivalent Chemical Equivalent Total rare earth Possible rare 
Sample Type of sample uranium uranium Th02 y oxides and. Tl:lO 2 earth oXides 2} 
number sample J! (feet) (percent) (percent) (percent) (percent) (percent) 

LD 1 c - DoDO? Oc004 Oo02 2·o03 2o01 
LD 2 A loO Oo008 OoOOl Oo04 4o33 4o29 
LD 3 A 8c0 Oo012 OoOOl Oo06 
LD 5 c - Oo006 OoOOl Oo03 
LD 6 A Oo9 0 .. 16 Oo002 Oo90 
LD 7 A leO Oo02l Oo004 04)10 
LD8 c - Oo027 OcOOl 04)15 
LD 9 A 18o0 Oo008 0.001 04)04 
LD 10 A 2 .. 0 Oo013 OoOOl Oo07 
LD 11 A 3o5 Oc006 0 .. 001 Oo03 
LD 12 c - OoOlO OoOOl Oo05 
LD 13 A 5o0 Oo006 OoOOl Oo03 
LD 14 A - Oo025 0~001 Ool4 
LD 15 A 6o0 OoOll OoOOl Oo06 

GG 79 c - Oo017 0 .. 001 Oo09 0 .. 28 ~·0.19 

GG 80 A - 0 .. 012 0 .. 001 ·Oo06 Oo4l Oo35 
GG 82 c - 0.024 OoOOl Ool3 Oo28 0 .. 15 

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

2J' Calculated from the equivalent uranium by subtracting the chemical uranium and multiplying by 
the conversion ~actor of 5o7o 

3/ A minimum figure obtained by subtracting the equivalent Th02 from the chemical percent of total 
rare-earth oxides and Th02 .. 
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Shear zones noo 2 and noo 5 are weak~ radioactive at the exposures in 

prospect pits and show no measurable radioactivity in covered areas between 

pi·tso Both contain quartz-barite-siderite-limonite veinsp 2 feet wide in 

shear zone noo 2p and 3 and 9 feet wide in shear zone 5, associated with 

silioified lampropqyre dikes. Terminated clear quartz crystals occur in 

white barite in the pit on shear zone noo 5o The average thorium content 

of both veins is low~ but sample (LD-80) shows a possible Oo35 pe~cent of 

rare earth oxide in shear zone no. 5o 

Greenwood property 

. The Greenwood property, 3 miles north of the Haputa Ranch map area, is 

namedp b,y the writers, after the owner of the surface rights, M. Greenwood. 

It includes three mining claims registered in the Custer Count.y Co~t,y eourt 

Houseg (1) the Blue Bird claim~ located b.1 Jo Susman and W. L. Su$IDan; 

(2) the Cora B claim, owned b,y Henry Go Prior et al; and (3) the Pine Tree 

claim located b.Y William Klein and Fred Joneso 

The thorium deposits on this propert,y were mapped in August 1951 qy 

Dellwig and Heyman at a scale of lgl1 200 (fig. 16). Because of c·over and 

limited time available on~ an out~rop map of the area was preparedo The 

Pine Tree claim is reported to have yielded 400 pounds of.hand-sorted 

thoritee 

. .. ~ . -- ,. . ~ .. ' .. 
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Geology-

The dominant rocks on the Greenwood propert,y are probab~ biotite granite 

gneiss and hornblencegranite. Weathering has obs~ured their relationships, but 

they are considered to be about the same age and both contain inclusions of 

hornblende=plagioclase gneisso These rocks have been intruded b.1 diorite, 

gabbro, and peridotite and in the vicdnity of the Pine Tree shaft, these rocks 

are accompanied qy a dark green aphanitic rock, a fine~grained hornble~de~ 

plagio@lase rock~ and a cream colored plagioclase rocko Because they appear 
I) 

al'taered and lea~hed these rocks have been designated as "highly altered and 

lea©hed hornblende~plagioclase rock"o All of the older rocks have been cut 

b.y numerous sills and dikes of gneissie microcline granite, that in places 

form injeotion gneiss, aplite, and pegmatite. LampropQ1re dikes of Tertiar.y 

age occur in the Pine Tree shear zone; in the two Bluebird shear zones; and 

in one of the three exposures of the Cora B. shear zone. These dikes are 

pre=mineralization in age. 

The foliation in the area has a prevailing trend averaging No 600 Eo 

with steep dips to the northwest. It is about parallel to most or the 

dikes and sills of granitic rocks. 

The Cora B shear zones trend N. 600 Wo and dip 750 to 85° NE. The 

Bluebird and Pine Tree shear zones ~e roughly parallel to the Cora B shear 

zones in striket but dip steep~ southwest. On the Cora E claim, four 

independent shear zones or segments of mineralized fractures have been mapped. 

These are probab~ all part of the sam~ structure •. 

Two faults of small displacement have been mapped on the propert.ye 
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Thorium deposits 

Exi~en.sive mining has been done on the barite ... bearing vein of· the Pine 

Tree alaime F:ive shafts and two prospeet pits have been dug along 600 feet 

of the exposed vein wh:i.ch averages four feet in width and is lmown to have 

contained small amounts of high grade thori te. This material, however~ is 

not exposed at, the surface and the workings at the bottom of the 60=foot 

shaft ar.e inaccessible. The material on the dumps shows that the thorite 

occw:~s ·with bari't;e l> both 1Ni th the white cleavage masses and the red granular 

va.rietiesp and with minor quartz and galena. Blebs of pure thorite~ as much 

as two inehes in diameter~ occur in the barite. The dump now contains very 

little ore grade material because the ore was careful~ hand=picked and the 

dump was subseque:o:tly "picked over" for ore specimens. 

tt Radioaet:lvity eould not be tra.ced beyond· the limits of the mapped vein. 

The thoi•i tenC"Ori©h par·t of the vein is thought to be about 300 feet long 

(based only on the inspe~tion of the dumps). The vein exposed in pits outside 

this .300 f.oot length is weakly radioactive·. The grab samples from dumps of 

the Pine Tree workings contained from a trace percent to 0.1 percent 

equivalent Th02 (samples LD=56, 57, and 58, table 7). ~he uranium content f~r 

these samples ranged ~rom 0.001 to 0.002 percento 

The Cora B claim includes three shafts and four prospect pits along a 

N. 65° w • ..,..-trending shear zone. The vein is associated with a brown silicified 

dike and is two to four f.eet thick. It can be traced intermi ttantly more than 

550 f'eeto It is ©omp:rised principally of vuggy, white, "bull" quartz crystals, 

maqy of whiGh ara coated with red hematite. No thorite was observed' the 

st~rongest radioactivity is associated with the hematite suggesting the presence 

• of' dissemina·ted mineralso The radioactivity of the rock averaged about 2 on 

() 
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·Table 7. -Analyses of surface samples, Greenwood property, Custer County, 
Colo. 

Sample 
number 

LD 56 
LD 57 
I.D 58 
lD 59 
LD 60 
LD 61 
ID 63 
LD 64 

Type of 
Sample 1/ 

A 
c 
c 
c 
c 
G 
A 
c 

Length of 
sample 
(feet) 

1.0 

Equivalent Chemical 
uranium uranium 
(pe~cent) (percent) 

0.007 6.001 
o.oos 0.002 
0.025 Q.OOl 
0.058 0.001 
0.033 d.002 
0.010 OeOOl 
0.026 0.001 
0.024 0.001 

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

Equivale~t, 
( Th02 y 
(percent) 

0.03 
0.03 
0.14 
0.32 
0.18 
0.05 
0.14 
0.13 

~ 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 s©ale of a Geiger=MUeller counter the readings being consistent over 

mos·t of the length of the vein; samples contained a trace to Ool percent 

equivalent Th02 (samples LDb61, 63, 64)o The fetid gas common to other 

radioactive deposits in the region is present in unusual~ strong concentrations 

in the quartzo 

The shear zones on the Bluebird claim contain barite-limonite ve~ and 

sheared~ silicified lampropnyreo They can be traced only about 150 feeto The 

on~ sample taken at the claim contains at trace percent ·eTh02 (sample L~56)o 

The uranium content was 0.001 percento 

Tuttle Raneh area 

Thorium deposits were discovered on the Tuttle Ran©h in 1950 b.1 Gott 

and Dellwigo These deposits are nine miles north-northwest of the Haputa 

Ran~h are~ (f~go 2) and are owned by Willis Tuttleo The thorium-bearing area 

(figo 17) was mapped by Dellwig and Heyman in August 195lo 

Geology 

The pre=Cambrian rocks in the Tuttle Ranch area form a series of inter­

l~ered gneiss~ injection gneiss, and granite cut by shear zones that trend 

northwesto The geology is similar to that of' the Greenwood property except 

that the Tuttle area is less complex and does not contain diorite!' gabbro= 

pyroxeni-te~ or biotite granite gneiss. 

Two varieties of gneiss~ composed chief~ of hornblende and plagioclase, 

but distinguished by minor mineral constituents, outcrop in ·sufficient quantit.y 

to be mapped as individual units. These are quartz-hornblende~plagioclase 

gneiss and garnetiferous quartz-biotite gneiss which have been described above • 
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Both varieties o©cur as small lenses interbedded with large masses or inj•ction 

gneiss and gneissic microcline granite., The quartz~hornblende-plagioclase 

gneiss$! however, also occurs as large masses or 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 b,y 200 feet and is rough~ concordant with the granitic 

gneisses; the smaller eastern bo~ 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 seriese 

The most abundant rock type in the Tuttle Ranch area is the injection 

gneisso Microcline granite seems to have been injected lit-par-lit into the 

gneisses~ forming a continuous series which varies from almost pure gneiss to 

almost pure granite., Most noteworthy is the highly n grani tized" variety that 

is a garnetiferous graniteo A gneissic microcline granite similar to that 

whi~h occurs as sills, and is responsible for the lit-par-lit injection~ was 

mapped as discordant granite dikes., 
\ 

Lampropqyres 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 map through covered areas., No evidence of mineralization or 

subsequent shearing seems ~o accomp~ the two lampropnyres 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, striking N., 45° Eo with an 

average dip of 55° NW o in the southeast part to vertical in the northwe·st 

part of the areao Two. prominent northwest-trending faults displace the layered 

sequenaeo The amount of displacement along the easternmost fault is not 

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

I ~ .. • . • :' ..... , ..... ~ .. _ ................. -. ......... ··~~,-·...:... 
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less than 15 feeto 

Thorium Deposits 

Sev~n mineralized shear zones were mapp~d in the Tuttle area; shear zome 

noo 5 is ·the most radioactive and can be traced~ although discontinuous~, for 

2j) 700 fee·te The vein averages about one foot wide, but in the southeastern 

prospect pits it is four feet wide. The radioactivit,y is spott,y and weak over 

~ts entire length except for the southeasternmost 100 feeto Three samples 

(LD.-52.1' LD-53s> and LD-54, Table 8) from this area ranged from a trace to 2o4 

percent equivalent Th02o other samples along the shear zone contained a 

tra~e of equivalent Th02 (LD-39, LD-40, LD-41, LD-42, and LD-49) o 

Shear zone noo 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, sideritell and a radioactive thorium mineral 

which is not megascopical~ visible. Three samples (LD-37~ LD-38, and LD-48) 

~anged from a trace to lol percent equivalent Th02; the higher value is not 

represen·tative of this shear and is a sample of selected vein materialo 

Shear zone noo 2 is about 30 feet long and 2.5 feet wideo Shear zone 

noo 3 is about 260 feet long and from several. inches to two· feet wideo Shear 

zone IlOo 4 is about 50 feet long and six inches wide~ These are on~ weak~ 

radioactive' the samples (LD-43, LD-44, LD-46, LD-47) ranged from a trace to 

Ool per~ent equivalent Th02o 

Shear zone no. 6 is about 200 feet long and two feet w~de; it occurs im 

a brecciated granite. The sample (LD-65) from this z·one contained Oo4 percent 

equivalent Th02o Shear zone no. 7 contains malachite in ·quartz:.-hornblende-

plagioclase gneiss with few other minerals; no radioactivity was found • 
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'l:able So -Analyses of surface samples$ Tuttle ranch$ Fre~ont County, Colorado 

Length of Equiva.lent Chemical Equivalent Th02g/ 
Sample Type of sample uranilliil uranium (percent) 
number sample y (feet) (percent) (percent) 

LD 37 c 0.003 o.ooo 0.02 
ID 38 c Oo20 0.002 1.13 ····:.··· 
LD 39 A 1.0 .0.004 0.001 0.02 
LD 40 A 1.5 o.ooo 0.001 
LD 41 c Oo003 o.ooo 0.02 
.LD 42 c 0.003 0"001 o.o1 
LD 43 c 0.009 0.001 0.05 
ID 44 A 3o5 0.015 o.ooo 0.09 
LD 44A c 0.007 0.003 0.02 
LD 45 A 0.9 0.016 0.001 0.09 
LD 46 A 2.5 0.008 o.ooo 0.05 
LD 47 c 0.014 0.001 0.07 
LD48 c 0.008 0.001 0.04 
ID 49 A 1.0 0.008 0.001 0.04 
ID 50 A 5.0 0.14 0.002 0.79 
LD 51 c 0.094 Oo001 Oo47 
Lp 52 A 4.0 0.11 o.oo~:. 0.61 
ID 53 A 4.0 0.007 0.001 0.03 
LD 54 A 0.4 0.36 0.002 2o04 
LD 65 c 0.063 o.oo1 0.35 

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

y Calculated from the equivalent uranium by subtracting the chemical 
uranium and multiplying by the conversion factor of 5.7 
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OtheT.· minerals have a sporaie distribution in the area and along the 

shear zones. Quart,z, either the vuggy or milky variety, and ba.ri te are the 
v 

most common ~tnerals. MUch of the material in the shear zones has the fetid 

odor which is characteristic ·of the district. La~ge zoned quart~ er.ystals 

coated l..rith hema·tite are found at the northwestern part of shear zone noo 5o 

. . . pther. Thorium Demsi t.§. 

Anna Lee Lode 

Anna Lee Lode is .3""'1/2 .miles no:rth~·northeast of Querida and 3/4 mile 

west of Colorado route 143 (figo 2) and is claimed b.1 Lee Jones and Lawrence 

Knobbe o The property was first visited by the Geologi~al Survey early in 

1952o Seve:ral snall. pi·ts and trenches were examined and an isorad map (figo 

• 1.8) was made to determine t;he trend and approximate magnitude of the radio­

active deposito (Preliminary Reconnaissan~~e Repor·t D-.470 was prepared on the 

basis or this worko) 

The tho~ium~beari.ng shear z-ones trend No 600 Wo through an area of 

grani·te whi~h is lo©ally stained redo The total length of the shear has not 

been determined, bu.t the discontinuous mineralized part~ as indicated by the 

isorads of f:tgu:re 18~ is about 1~000 feet longo The shear may continue to 

the north\vest) J hea1ry alluvium prevented further radiometric study of the vein 

in ·that d:l:r.e~t:i.ono Narrow syenite dikes~ shebed and heavily iron=stained, 

are·exposed in the workings and probab~ trend parallel to the shear zoneo 

The shear 2ione is en't,i.rely covered by a thin soil mantle except where exposed 

in ·the prospee.t pits; consequent~, no detailed stuqy was made of the veino 

The highest radioactivit.y fround with a Geiger=MUeller counter was 13-20 

• on 'the 20 scale, i.n .shear zones 2 to 10 inches video These are more strongly 
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iron-stained and sheared than the other rocks within the zone. The win .. . ... . 

0 
where best exposed in the easternmost pit (fig.l8) strikes N. 47 w., dips 

0 
85"' N.E., and is about 10 inches wide. It consists of a sheared, fine-

grained!., red rock, probably altered syenite• that contains a 1- .to 2-inch 
~ 

dSl,'lk-red a·tringers of thonte (?). The distribtltiqn of the "ore shoots" 

along the radioactive shear zone probably i~ shown b.1 the irregular distri­

bution of isorads (figo 18). 

A medium-grained basic dike, very strongly altered to a soft, crumbly, 

light-gr~ material, is adjacent to the radioactive shear in one of the 

shallow p:t>o~pe~t trenches. Specular hematite OOC'U:I"S at one place 1b the 

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

The lo©ations or collected samples are shewn o~ figure 18 and the re• · 

• sults of the assays ·are in table 9. One grab sample (KR.3) contained 6oS 

pereent equivalent Th02 and two channel samples (RA76-RA101) range~ from 

4ol to lo2 percent equivalent ThO • 

• 

2 

Atomic Mountain claim 

The Atomi~ Mountain claim is five miles north of Querida (fig.2) 

and is owned by E. Sparling and L. Knobbe o A vertical vein is exposed in 

two aditsp one shaft and numerous prospect pits and was traced for 11200 

feet along a shear zone that trends No 50° w. ·The country rock consists of 

interl~ered granite and injeetion gneiss, strike No 40° E. and dips 80° 

NW o The win varies from two to six inches in width and consists of 

quartz, barite, limonite, and siderite • 

The radioactivity is low to moderate; a IDalimum reading of 15 on 

the 2e0 seale was obtained with a Geiger-MUeller counter. The an~ses 

75 



Table 9 o-Analyses of surface samples !rom other prospectso 76 

Total rare 
Type Length earth Possible 
of of Equivalent Chemical Equivalent oxides rare earth 

Sample sample sample uranium uranium Th02 21 and Th02 oxides Y 
Locality numberY y (feet) (percent) (percent) (percent) (percent). (percent) Spectrographic analyses 

Th La Ce Nd Sm p:r y Gd 

Anna Lee RA 76 A lo3 Oo72 0.003 4.09 4.13 Oo04 x. .ox oX oX .x 
Do. RA 101 A 0.9 0.22 0.005 1.22 1.12 .x .x oX oX .ox .oox oX .ox 

• Do. KR3 c 1.2 0.007 6o80 8,49 1o69 

0.38 2.16 Atomic RA 23 c 0.001 
Mountain. 

Do. KR9 c 0.17 0.001 0.96 0.82 

Barite 52H2 A 1.5 0.015 . 0.002 0.07 
lode. 

Do. 52H3 B O.ll 0.001 0.62 
Do. LD55 A 4.0 0.042 0.001 0.23 

~ 

Big LD 23 A 1.2 0.009 0.002 0.04 
Chief I I· 

Darby LD 22 c Oo022 0.001 Oo12 
Extension 

Dreamer's LD 126 B 0.025 0.001 0.14 0.60 Oo46 
Hope.: 

1/ Samples KR 2-9, were collected_by Truman Kuhn, Uo S. Geological Survey (Defense Minerals Exploration Administration Docket 2537). 

~ A = channel sample; B = chip s~ple; C = grab sample, usually of selected vein materialo 

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

y A minimum figure obtained by subtracting the equivalent Th02 from the chemical percent of total rare earth oxides and Tho2• 

DY 

oOX 



Table 9 .. --Analyses of surface samples from other prospects--Continued~ 77 

Total rare 
Type Length earth possible 
of of Equivalent Chemical Equivalent oxide~ rare earth 

Sample sample sample uranium uranium Th02 2/ and Th02 oxides Jd L©cality number!/ y (feet) (percent) (percent) (percent) (per~ent) (perca11t) SEectrograEhic analyses 
Th La ce Nd Sm pr y Gd DY 

Griffen LD 29 c 0.,013 0.,001 Oo07 
property., 

Do., LD 30 A 2o2 0.005 0.,001 Oo02 

• Doo LD 31 c 0.089 Oo058 0.,18 

Homes take ·LD ?a B OoOll OoOOl Oo06 Oo63 Oo57 
claims., 

Doo LD 8a. c Oo063 OoOOl Oo35 6o;8l 6o46 
Doo LD 9a B .~·~. Oo019 0.001 OolO 0 •. 82 Oo72 
Doo ·!D'l0a c Oo018 OoOOl Oo10 Oo27 0 .. 17 

··~. 

Oo024 0.003 0.,12 4.,52 4o40 Doo LD lla c 
Doo LD 13a· B 0.016 OoOOl 0.,08 0 .. 26 Oo08 
Do., .RA 102 A 6o6 Oo007 0.,001-- 0.,0.3 Oo07 0 .. 04 oOX oOX oOX .. ox oOX .,o·ox .oo.x 

Lee Jcpeso LD 32 c 0 .. 022 OcOOl 0.12 

Lucky LD 26 A 20.,0 o.oo6 0.,001 0.,03 
Findo 

Do., LD 27 A 7.0 0.004 0 .. 001 Oo02 
Doo LD 28 A 3.,0 0.,013 0 .. 001 Oo07 
Doo KR4 c Oo14 Oo002 0.,79 Oo73 

Mystery LD24 c 0.006 Oo001 0.,03 
lode. 

Do. LD 25 c 0.097 OoOOl Oo55 
Doo KR5 c 0 .. 10 OoOOl Oo56 Oo63 0.07 

Night en- KR2 c 0.26 Oo004 lo46 1o85 0.39 ··,"3 .ale. 
Do. LD 33 A 5.0 0.049 0.001 Oo27 
Do. LD 34 A 0.14 0.002 0.79 
Do. LD 35 c 0.080 0.002 0.44 -!~ 

,.-
,£ •• ,, - , · ·-. ·:·<'i'-=r.; ... ·'1:\"Q"l:'Tr:tT;.T 



Table 9o--Analyses of surface samples from other prospects~ontinuedo . 78 

Total rare 
Type Length ear~h Possible 
of of Equivalent Chemical Equivalent oxides rare earth 

Sample sample sample uranium uranium Th02 2} and Th02 oxides !zJ 
Locality numberl/ y (feet)· (percent) (percent) (percent) (perc·ent) (percent) Spectrographic analyses 

Th La ce Nd sm Pr y Gd DY 

Pennie LD21 c Oo064 OoOOl 0.36 
Poker. 

-----esewello RA 71 A 4o0 Oo013 OoOll Oo07 o.o6 .ox .,ox oX .ox cOX 
Do., RA 72 A 3c8 Oo022 OcOOl Ool2 0.,03 .ox oOX .,x oOX oOX 
Do. RA 73 A 4o6 Oo018 '0.,001 0.,10 Oo03 oOX .,ox. ctX .,ox oOX 
Do., RA 74 A 3.,5 0.012 0.,001 OoOq· c.o3 .,ox .ox .,ox oOX ctOX 
Doo RA 75 A 3.,5 0 .. 042 Oo001 0.,2, 0.04 .x oX oX .x .ox 
Doo RA 96 A 0.,5 0 .. 010 0.001 0.05 
Do., RA 97 A 6.0 0.007 0.,001 0.03 
Doo RA 98 A 1.0 Oo059 0.,001 0.33 
Do., RA 99 A 0.,9 Ooll Oo002 0.62 
Doo RA 100 .A 1.,0 0.,014 0.001 0.07 

Spaulding LD 36 c 0.008 0.,002 0.03 

Starbuck. RA 25 A 3 .. 0 Oo02l 0.,001 0 .. 11 
Do. .. RA 26 A 1.0 Ocl8 0.,002 1.,01 
Do., RA 27 A 0.5 0.060 Oo001 0.34 
Do., RA 28. c 0.30 0.,001 1.70 
Do. KR 8 .. c 0.18 0.,001 1.02 0.93 

Stinkho1e., AH 2 c 0.30 0.001 1.,70 
Do ~a AH 3 .A 2.0 0.028 Oo001 0.15 

Sunrise AH 4 c 0.24 Oo027 1.21 
claimso 

• Swartz. RA 51 c 1.2 0.005 6.81 
Do. RA 52 c 0.40 0.005\ ... 2.25 

( 
r 

'-
0:';:·~~- :"" ·;·, . . '.' . --._. 
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of one sample (RA-23, table 9) of material believed to have come from 

th~ bottom of the shaft represents the highest grade ore spe~imens 

fau@d on the·dump; it ~ontained 2.2 per~ant equivalent Th023 

Barite Lod.a 

Thfd Barite Lode, belonging to Pete Gow-an and George· Schwigert, 

is about six miles east of Westcliffe along route 96 and consists of 

a ~aved shaf't.s> about eleven prospect pitsp and two bull.adozed trenches 

along a distanee of about 31000 feet., The claini was visited by Dellwig 

in 1951 and revisited b.r Heyman in 1952. 

Th® deposits o~cur along several northwest-trending mineralized 

zones in an area of microcline granite and quartz-hornblende and granite 

gneisse~o A highly silicified brown dike rock oceura in some of the shear 

• zoneso Four different shear zones appear to have en echelon arrangement; 

they va:cy in strike from No 67° W o to No 45° W o and dip 70° NW o to 

verti~alo The win material has a msx1:orum observed width of six feet, 

but; generally is mu~h narrowero It is oomposed of limonite~ massive 

red. ba~ita, white and smoky quartz, hematite~ thorite (,), and minor 

• 

galenao The thorium occurs with the massive red hematiteo 

The two ahannel· samples, totaJ.ing 5o 5 feet, from the discovery 

shaft. ~ontained Ool and Oo2 percent equivalent Th0
2 

(samples 52H2 

and LD55)' a sample (52 ..... Hc::o3) ~om a hemati t;e..;th?~Um pocket on the 

. east wall of the shaft contained Oo6 ·percent equivalent Th0
2 

(table 9). 

The uranium ~ontent of the samples was OoOOl to Oo002 pereento 

~Ch:Wf I claim 

The Big Chief I claim, east or highway 143 about lo5 miles north 

or Ilae, is owned b.r Ae ~0 Jenseno Origina~ staked as the WStar 
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Mina P cw the property wa@ mined for barite o The property was visited by' 

L. F., IRlllrig in July 1952 (Preliminary Reconnaissance Report Noct D-369). 

The:r,e are n:umerous workings throughout the length of the vein., 
0 

The wall ro~k is injection gneiss whi~h strikes N., 70 Eo and 

d.ip~;;;; 85° NW., The steeply d:i.pping vein is exposed for 400 feet along 

a No 10° W., trend., It pin~hes and swells from 2~1/2 in~hes to 4=1/2 feet0 

BaT."ite.!' quartz~ and iron carbonate a.1"e abundant; galena and chal~opy-

rite are pre~ent in small amounts., The radioaetivit.y although low is 

fairly ~on.~·tpant along the vein., The max.1luum Geiger~ounte:r reading was 

15 on the Oo2 ~~ale., 

A fifteen in~h ~hannel sample (LD~23~ table 9).gave a traGe of equiv-

alent thor:la value of' Oo04 percento 

Charleston_~~r·~ 

Fo~~ prospe@t pits o©e~~ in moderat~ly radioa©tive rock one and one-

hal.f miles eastr.-.southeast of Querida on the Charleston rancho These are 

along a N., 20° W., D ver·ti~a1 shear> zoneo The shear zone is five to ten feet 

wide~ 300 fee·t long~ a.n.d eontains a dark red to hla~ nondescr~pt sili©ified 

reek whi~h pr©bably represents a ~ompletely altered basi~ dikeo The marl.-

mum rad.ioa©·tivity re©orded was 4 on the 20 S@ala~ and much of the vein ma~ 

Darbv Exten_§ion pro:a§r~ 

C., L., Briggs holds pa·ten'ted rights to the Darby Extension property on 

f 

the A., G.ri.ffen :t•an~h jus·t eight miles north of Querida (figo 2) o · Lo F., Dell­

wig visited the property during the summer of 1951 {P.t..,e limina.ry Reconnaissa.I:c.e 

• Reporlj n .... ~66), The workings consist of two shaf·ts with estimated depths of' 

80 
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100 fee~ ~~ 25 !~ee~ ~ __ ~d several prospect C"ut.s and ad.it.s. 

The mineral deposit is in a 100-foot wide, northwest-trending fault 

zone that has known lateral extent of over 9,000 feet~ The vein minerals 

are quartz, caloi te, ba.ri te, iron carbonate, pyrite, chaloowri te, galena, 

· ~nd fine-grained, dense, red arid earthy brm.m limonit:to rook; both ·cypes 

of limonitic rock are .radioacti~e. The country rock is hornblende gneiss 

and granite$ 

Dallwig 1 s grab sample (LD22) from the dump of the larger shaft 

contained 0.1 percent equivalent thorium oxide (table 9). A later 

exami:n.ation of' the shear zone revealed stronger radioaeti ve rock a short 

distanee to the east; the Geiger-Mueller counter readings recorded were as 

much as 3o5 on the 20o0 scale, .including numerous 2.0 scale readingso 

Dreamer's Hope cla~ 

The Dreameras Hope claim is in the vioinit.y of the Homestake claims, 

3o9 miles east of state route 69, about six miles northeast of Hillside, 

Fremont County (figo2) o Weak radioactivity is found along a shear zone 

0 
trending N. 55 Eo in microcline granite., The ma:rl.mum radioactivity found· 

was 5 on the 20 0 seale (Geiger-Mueller counter, Model 2610A). Dell wig and 

Gott eollected one sample from the Dreamer's Hope in 1950. It contained 

a possible Oo5 percent rare earth oxides and 0.14 percent equivalent ThO 
2 

(sample LD-126, table 9.) The prospect is reported to have been worked 

for leado 

Griffen property 

Albert Griffen v s property, 1.1 miles north of' the junction of State 

• Highwey 143 and Z77, was visited by Dell wig in July 1951 (Preliminary 

81 
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Reconnaissan~ Report D-262)o A northern ~in with an attitud~ of 

N e S~ 0 
'Wo, 75° sw·. was traced for oricy' 50 feet; another vein 70 feet 

co (() 
to the aouth with an attitude of N. 80 W o, 75 sw·e ~ contained radio-

active roate:~r:lal fer a d.i.stan.ae of 270 f.eet. The southern vein vas 

traeed a.bou:t 2~000 feet farther southeast, but only sllght radio­

acti.vi.ty was fo'Ul!1.d over thi.s distance o Both veins cut fine .a grained 

mi.cro«3lin.e gr~i·te gne:i.ss of' pre-Cambrian age. The north vein, ex-

posed in 3 ~lo~ely spa.([3ed prospect pits, is about 3 feet wide and con­

sist~ prin@ipal~lY ·or pink barite with small amounts of siderite and 

quartzo The ~~in material was fractured then recemented with a red 

material whi.~h is ~Slightly radioact:breo Tha south vein appears to 

follow a ~hear zone~ two to three feet wide~ with a silicified basic 

dike adjaGent to the northern edge of the veino Red, massive hematite 

along"'w:tth ~ome ~pe©·ul.ar~,te, barite, and ~halcopyrit.a occurs in the 

pit :i.n. which the highest radioactivity was foundo 

The ma~mum radioa~tivit.y is a reading of. 20 on the 0~2 s~ale 

of a Victore~n Geige1" ~ountero Three samples ranged from a trace to 

Oo2 pefcent equi\J'ta.le:o.t 1:h62 (samples LD 29, 30, an.d .31-P tabla 9) o 

Hom.estake Claim§ 

The Hrunest,ake ~lai:ms are 3o9 miles from hightfq 69 about six 

miles nor't,heast of Hill~:i.de ~ Fremont County (fig e 2) o The claims occur 

al~ng shea:r zon.e1n1 (1) trending N. 55° E. in an area of microcline gran­
o 

itee The granit.e has a foliation that strikes No 55° W·e to No 70 Wo 

and dips 60° N.Eo to verticalo Wea.kly radioactive material is found at 

three prospe~t pi·ts a:n.d one shaft on the D.r.eamer' s Hope and Home stake 

Noo 1 st:ru~·t;u:re over a distan~e or about 21 000 feet; the maxiunnn radio-

i_. ;_ .. : ' 
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aetiv;l't.y.~a~ 5 on the 2.0 scale of a Geiger ... Mueller ~ountero 

Del~wig and Gott visited the area in 1950 and collected six samples 

that ~ontained as much as 6 percent rare earth oxides and 0.3 percent 

Lee Jones_nronertv 

The tho~ium propert.y on Lee Jones ranch~ 5 mile~ northeast of 

Querida (fig~ 2). was examined b,y Dellwig in J~ 1951. (PreJiminar,y Recon­

naissan~ Repor·~ D-368) o Three prospect pits, l©©ated over a total dis£00 
0 . 

tanee of. 100 feet, mark a N. 55 W. trend~g shea:r.a zone o The country reek 

~onsists of fine-grained and dark eoarse-grained varieties of mi~rocline 

83 

granite. Moderate radioactivit.y was associated with limonitic stained rock; 

no other evidence of mineralization was observedo The maximum radioactivit,y 

re©orded was 5 .. 5 on the 2o0 scale for two han.d specimens from the north 

dump which were chosen as a grab sample to represent maximum radioactivit.y. 

Although this ~ample analysed Col percent equivalent Th02 (sample LD-39, 

tabl~ 9), radioactivit,y in most of the shear is on~ slightly above back-

Lucky Find ~la;Yq 

The Lucey Find claim, owned by Eo Sparling and Lo Knobbe, is 4 miles 

north o:f' Querida (f'igo 2)o In JuJy 1951S' Dall.wig examined the property 

(Prelimina~ Reconnaissance Report Da367). The workings ~onsist of.two pros-

pect shafts, ea~h 15 feet deep, and several smaller pitso 

The Luc~ Find deposit is in a moderatelY radioactive vertical shear 

zone, 2 to 7 feet thick that has a known length of about 11 500 feet. It's 
o·,:., 

average trend is N. 70 wo The countr.y rock is injection gneiss that 

... ; --
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s:t:rikes N~ 7/0 E~» and dip~ verti~al. The ve:in,in the shear zone• 
.. \l '~ " -. .. . -· 

pin©hes and $W'9lls ~em one to two feet in thi~knesso The prin~ipa.l 
- . 

win mi.neral is barite that with quartz has been broken, sheared, and re'""' 

@emen.tedl.o Sli~k-ensidell are ~ommon i.n tb.e shear zo~ and are coated with 

thor:i:t® o A l3mpw.~phyre dike of. pre-mineral age pa:t'allels the south side 

~e Ghannel $amples were taken, two ~om the wes·tenm1ost shaft 

and on~ 400 feet east of the easternmost shafto These ~ontained from 

a tra.e~ ·t,o Oo2 ®quivalent Th0
2 

(samples LD-26, Z7 ~ 28i) table 9)o One 

gr.ab ~ample ©o~tained 0.8 equivalent Th02 (sample ~' table 9)o The 

westernm©st Bhatt had a radioactivity of as mu©h as 10 on the 2.0 s~aleo 

}Wsteey ~ 

The Mysrteey L~s-·is·:·n.e·~ the Greenwood prope:rty~ abOut. 3 milers · 

southwest of Ils®o The w:n.ers of the ~laim are Eo Sparling and L. Knobbe. 

The wo~kings ~onwist of .a 20-foot shaft. The propert,y was examined ~ 

The :t1rateey · Looe :1.8 on a two-foot quartz win of unlm.wn length~ 

tha·t mJ.ts :inje©t&on gneisse The strl.ke of the win is No 15
10 

W. 9 and 

the dip is 60° SWo~ ·t,he foliation of the inje@tion gneiss. i$ Ne Eo 60((JJ 

and neB.!'ly ve:rti@alo 

Ba~i te, @pbal.eri te ~ galena, and chal.oopyri te are pre sent in small. 

quan:~:i ties a.s stringers and isolated hle bs in a gangue of vuggy quartso 

B©th miley and smolcy' quartz is in zoned crystals in the w.gs Q 

Three samples ri~am the dump were selected to determine ~ 

rad.iooct,i17ityo 'These contained from a trace to Oca6 equivalent Th02 . 
(samplea LD-24, 25$1 KR-5~ ·table 9). 
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·The Nigh~engal~ claim, owned by Lal.rrence Knobbe and Jo Tomsick, is 

lo4 miles east of' Querida (f'igo 2)e It was visited by Dellrlg in July 

1951 (Preliminary Reconnaissance Report D-366). 

The claim consists of' 3 prospect pits along a 6-foot vertical shear 

zone that trends N., 45b Wo Because exposures are poor the shear zone was 

traced for only 100 f'eet; bO:th ends are exposed by' prospect pits. The 

la:rge pit on the northwest end has exposed an aplite dike which has 

been sheared and somewhat mineralized with quartz veinlets, galena, 

chaleopyri te, and pyrite; no l:e.ri te is presento A maximum reading of 

13 on the .. 2o0 scale -or a counter indicates moderate radioactivity. Near .... 

by, another mineralized zone, indicated only l:u black staining of the 

graniti.c country rock and by radioactivity, is exposed in a prospect pi·t. 

In some places the stain complete~ penetrates the.rock, in others .o~ a 

thin coating is apparent; 175.feet to the south the stain is on~ slight. 

The structure is probably a shear zone in granite with slight minerali­

zationo Moderate to high radioactivity is shown b,r a maximum reading 

of' 3o5 on the· 20o0 scale of' a eountero 

Three samples contain from 0.3 to o.s percent equivalent Th02 

(samples LD-33,34, and 35, table 9). A selected sample contained 1 9 5 

percent equivalent Th02 (sample KR-2) o 
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Pepnie Poker clffi lP 

The Fannie Poker patented (?) claim is on the same mineralized 

fault as the ~by Extension and joins that cl~ on the northo Th@ 

property was leased by Ernest Sparling in 195l.o It was examined by 

Delwig in 1951 (Preliminary Remonnaissance Report Dc=-264)o Mine workings 

in©lude a 25 .... foot sha.rt, an adit with workings estimated at over 100 

feet, two ~ospeet cuts, and a prospect shaft. The radioactive zone 

is similar in ®omposition, but much narrower, than the: Dar'b3' Extension 

vein., The average wid·t,h of the shear zone is about 15 f'eetj the ve~n 

averages 3 feet. 

A grab sample collected from the shaft dump ass~ed 0.064 percent 

equivalent uranium or 0.4 equivalent thorium oxide (sample LD-21, t.able 

• 9)o Geiger.-Mueller counter readings up to 4 on 20o0 seale, including 

several 2o0 s~ale readings, were recorded. 

• 

Sewell Ranch properlY 

Sewell Ran~h propert.y is in Hardscrabble C~on (figo 2)o The 

radioactive vein is on a ranch owned by George F. and Clance Ao Sewell, 

·and is leased to Eugene Acheson and Lewis Co MUn~. The workings consist 

of two 40-foot adits, a 4o-foot shaft, and several. pro~peet pitso This 

d®posi t was examined and mapped in the spring and summer of 1952 1:¥ Christ­

man and ~ (P.r>elimib.a.:ry Reconnaissance Report 469). An is orad :map of 

the property is shown in figure 19. 

The i~horium is in a qu.artz-bari te-limoni te vein 6 to 10 f'eet thick 

and at least 1,000 feet longo It has an average strike N. 45° w. and dips 

80° N. Eo The count.ry rock is granite and hornblende gneiss. Moderate to 

weak radioaetiv-lty occurred throughout the length of the win; the strongest 
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• radi?a.e3ti vi ty w~s associated with barite o The ~in is strongly sheat"ed 

and cout,a:ln~ abundant earthy, red iron oxides along the shears. The 

v~in al~o ~ontains traces ~r calcite and galena~ 

A'bouip 100 f~eet west of' the vein is a .3 foot syenite dike with 

appra'rl.mat,ely the swne trend as the win. A strongly altered basic 

dik®~ 10 feet widep is exposed in the road cut 300 feet vest of the 

wino The dik:e ~annot be traced in ei·ther dire©tion~ but the trend 

appears to be about the same as that of the syen..-tte and the vein. Both 

-~~he i;,hc·:ritw,-ooar.lng ~:ln and ·~he eyenite dike ha~ been offset by a 
'' 

~eries of east and northeast-trending raultso 

Eight ~amples were collected from locations shown on figure 19. 

They oon.Wn frcm a trace to 0.6 percent equivalent Th02 (table 9) 

• and the speotographic analyses showed traces of rare .earth oxides. 

(sample~ RA-11-15 -96-lOO)o 

• 

§.IlaldiillL_p1:9.P~ 

The John Spalding property is about Oo4 miles!) s. 50 W.· from the 

ow.ner's home on Route 143, northwest of' Ilse (fig. 2)o Lo PQ Dellwig ex-
' . 

ami.ned the ~laim in July 1951 (Preliminary Re~onnaissan~ Report D-263). 

The wo:r·kings consist of one 40-foot shaft and 5 prospecrt. pitsQ 

A qua:r.tz-"bal1)i·te 1'!'9in in a shear zone strikes No 25° Wo and dips 
() 

85 SfN~ aorostS nliterocline granite and injection gneiss. The foliation of 

0 0 
"the oount:tj1' r.o~k st:r:ikes N. 45 Ee and dips 75 NW o It was followed for 

150 f.eet. along s·t::rik:e, but is repo:t"ted to extend for 0.5 miles. The width 

varied :from 18 to 24 ineheso The radioactivity is low; however, the radio-

antivity was highest whe~ shattered barite has been cemented b,y hematite 

• . l ' • 

.. .. ; ;.. )- It" .... too- ............. ·'- t ~- J : ; .. ., • 
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( s j am an unlmow bl.~ck mineral o The maximum reading was 14. 0 on the Oo2 

scale of a Geiger=Mueller counter. Quartz and barite are the do~nant vein 

minerals 9 but locally a fibrous blue amphibole ( ?) is abundanto Presumably 

the latter ~auses some of the quartz and barite to be pale blue. Galena 

is a minor vein mineralo 

Sample LD=.36 (table 9) contains a trace of equivalent ThD2, and repre= 

sants the highest radioactive 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 called "Atomic Mountainno The claim was 

staked b.f Eo Snarling 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 9 000 feet long, 

that trends No 35° Wo The shear zone cuts granite gneiss 9 biotite schist, . 
and am?hibolite. The vein has a maximum observed width of 3 feet and is 

©omnosed of quartz 9 barite 9 and large amounts of limonite and hematiteo 

Although the.entire shear is weakly radioactive, 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= 

©ent equivalent Th02 ; ogher more selective samples (RA=26 and KR=8) from the 

same pit contained 1.0 and 1.0 peroent equivalent Th02 (table 9)o A selected 

sample (RA=28) from the dump at the caved adit contained 1.7 percent equiva­

lent Th02, and a 0.5=foot channel s~ple from a prospect pit northwest of 

the adit @ontained 0.3 percent equivalent Th0
2 

• 
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Stinkhole claim. 

The Stinkhole claim, owned by George Stultz, is approXimately loS miles 

north of the Tuttle ranch (figo 2)o The loealit,y was visited by Heyman in 
. - -

September 195lo The workings consisted of one shaft, an adjacent prospect 

pit, and a second prospect pit about one hundred feet to the southeasto·· 

The count~ rock is dominant~ gr,anite with minor hornblende-plagioclase 

gneisse A vein two feet thick t~ansects the foliation-of the countr,r rock at 

a high angle and occurs in a shear zone that strikes N. 40° Wo and dips 55° 

SWft A mafic dike characterized by alligned feldspar phenoc~sts, trends N. 

~50 Wo through the south pito Radioactivit,y is moderately high; much of the 

vein mat~rial on the dumps gave readings on the 2.0 scale; a high reading of 

18 on the 2o0 scale was recorded. The dominant vein minerals are white and 

• red fractured barite cemented by red radioactive material and massive, smo~ 

quartz. Specular hematite and limonite mixed with thorite (?) occur dis-

• 

seminated through the v~in and as coatings on barite and quartzo Siderite 

is found in small amounts, but its former abundance is recognized by 

rhomboherdral cavities in the quartz associated with abundant limonite. 

Lead has been reported. The fetid odor of the vein material-is ver,y strong, 

especially in the· smo~ quartz. 

Two samples from the Stinkhole claim were analy~e4. The.y contain 1.7 

percent and 0.2. percent equivalent thorium (Samples AH-2, 3, tab~e 9). 

Sunrise claims 

The Sunrise claims I, II, and III are in a rather inaccessible area, 

two miles northeast of the Tuttle ranch (figo 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 soldo Heyman examined the properties in. September 1951o 

On ·the Sunrise I and II claims a vertical vein of barite~ three feet 

thick~ has been mined out to a depth of 25 feet for 30 feet along the 

strikeo Southeast of this cut there are numerous prospect pits and adits 

along the veino There is one prospect pit on the Sunrise III elaimo 

The Sunrise I and II claims are on a northwesterly-trending vein to 

the southwest of the parallel vein on which Sunrise III is located~ Both. 

veins occur :tn shear zones that cut pre-Cambrian granites and gneisseso 

Where mined, the Stmrise I and II vein was pure white barite with only 

minor impurities of quartz, earbonate~ and galenao Several hunqred feet 

to the southeast the vein branches into five veinlets each a few inches 

wideo A sheared lampropqyre dike is present wherever the vein is exposedo 

Although both veins m~ be traced for over one half mile~ the radioactivit.y 

• is low and very localizede At one point on Sunrise III~ radioactive material 

giving 2e0-scale readings is. presente Radioaoti"vity at Sunrise I and II is 

• 

· negligible o 

The one sample analyzed (AH -4, table 9) was from the most radioactive 

portion of Sunrise III and, therefore, indicates maxim·um radioactivityo The 

chemical uranium content is Oo027 percent- unusually.high for this area; 

the equivalent Th02 content of one sample was le2 percento 

Swartz property 

Two propect pits on a patented· (?)·claim owned b.1 Do Po Van Nouhuys 

in the northern part of the Swar·tz ranch were briefly examined by Heyman 

and Christman (Preliminary Reconnaissance. Report D-471) o The Swartz ranch 

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

r·- .. -~ ,.,., .· , · .. ··~ . !, .•.. 
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ei·ther side of '!Yndall Gulch about 1,000 feet apart and are probably along a 

shear zone which trends N. 280 W. 

The country rock at the southeast pit is metagabbro (?); at the north-

west pit it is hornblende-plagioclase gneisse . The mineralized material is 

associated \>Tith sheared wall rock and a silicified dike rock. The o:nly vein 

miner~s recognized were limonite and hematite which mask the radioactive 

minerals, presumab~ thorite. 

One sample of the most highly radioactive material f~om each pit was 

subm.i.tt.ed for analyses to represent maximum Th02o The sample (RA-52) ·from 

the northwest pit contained 2.2 percent equivalent Th02 and the sample 

(RA=51) from the southeast pit contained 6e8 perc.ent equivalent Th02• 

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

9.3 

unknown; it is probab~ small as the known radioactive material is restrieted 

• to a few specimens on dumpso 

• 
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