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UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

WASHINGTON 25, D. C.

DEC 3 1951

AEC - h18/2

Dr. Phillip L. Merritt, Assistant Director
Division of Raw Materials
U. S. Atomic Energy Commission
P. 0. Box 30, Ansonia Station
New York 23, New York

Dear Phil:

Transmitted herewith for your information and distribution are
8 copies of Trace Elements Memorandum Report 285, "Radioactive deposits
on the Haputa ranch, Custer County, Colorado", by Louis F. Dellwig and
Garland B. Gott, November 1951.

The radioactive deposits on the Haputa ranch occur as
fracture fillings and replacements in four shear zones, one of which
is more than 2 miles long. The equivalent uranium content of the
mineralized shear zones ranges from 0.007 to 2.94 percent and averages
about 0.05 percent. Thorite and its alteration products are the princi-
pal radioactive minerals. There is some indication that radioactivity
may increase with depth.

About 1,000 feet of core drilling of the Haputa ranch deposit
is planned to obtain information that will enable: (1) the determination
of the presence or absence of uranium in unaltered thorite-bearing zones
below the zone of oxidation; (2) the evaluation'of the deposits in
regard to their commercial thorium possibilities; and (3) the evaluation
of similar deposits in other areas. The appreciable quantity of thorium
in the Haputa ranch deposit is present in thorite and in its alteration
products. Although chemical analyses of surface and near-surface samples
of the deposit indicate that uranium is not present in excess of 0.00
percent, the common association of uranium with thorite and the absence of
uranium in leached deposits in other areas suggest that uranium may be
present in unleached parts of the Haputa ranch deposit.

The cost of $8,000 for 1,000 feet of drilling of the Haputa
ranch deposit was included in the summary of exploration plans accompany-
ing my letter of March 23, 1951 and was approved in your letter of
April 25, 1951.
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This report is not intended for publication; a more comprehensive
report, which probably will include all of the Wet Mountain. thorium area,
will be transmitted and published later.

We plan to send the multilith master of this report to the Oak
Ridge Technical Information Service for reproduction and wider distribution.

Sincerely yours,

W. H. Bradley
Chief Geologist

When separated from enclosures, handle this
document as OFFICIAL USE ONLY
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RADIOACTIVE DEPOSITS ON THE HAPUTA RANCH,

CUSTER COUNTY, COLORADO

By

Louis F. Dellwig and Garland B. Gott

ABSTRACT

An area 2,200 feet long and 400 to 1,300 feet wide within the

Haputa ranch, Custer County, Colo., has been mapped at a scale 1:1,200.

The rocks in this area consist of quartz-hornblende schist, granite gneiss,

hornblende-andesine gneiss, gabbro and peridotite, microcline granite,

and pegmatite, of pre-Cambrian age, and lamprophyre dikes of Tertiary

(?) age.

Microcline granite dikes have been sheared, fractured, and

mineralized with quartz, galena, marmatite, chalcopyrite, bornite,

barite, thorite, fluorite, pyrite, rare-earth minerals, and possibly

gold and silver.

The equivalent uranium content of the mineralized shear zones

ranges from 0.007 to 2.94 percent and averages about 0.05 percent.

Chemical analyses and the mineralogy that is known indicate that

uranium is rare in the samples and that thorite and its alteration

products are the principal radioactive minerals in the samples. The

worldwide association of uranium with thorite and the absence of

uranium in leached deposits in other areas suggests that uranium may

have originally been present in the Haputa ranch deposits. This

possibility further suggests that uranium-bearing thorite and other

uranium minerals may be present below the zone of oxidation.
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INTRODUCTION

Ten and possibly twelve radioactive vein deposits were discovered

by the writers within an area about 15 miles long and about h miles

wide in the pre-Cambrian metamorphic and igneous complex of the Wet

Mountains in south-central Colorado. Most promising of these

deposits, those on the Haputa ranch in the SE 4 sec. 12, T. 22 S.,

R. 71 W., Custer County, Colo., were mapped in August 1950 by

Louis F. Dellwig, and George Bowles. The mapping was done by plane table

and alidade on a scale of 1:1,200 (plate I). This work was part of the

U. S. Geological Survey's program of exploration for radioactive raw

materials, sponsored by the Division of Raw Materials of the U. S.

Atomic Energy Commission.

The deposits on the Haputa ranch, owned by George Haputa of

Rosita, Colo., have been developed by four 15- to 20-foot shafts and

several shallow pits and trenches. Thorium and rare earths are present

in the veins and assays of representative samples from these deposits are

reported to indicate potentially minable deposits of gold, silver, copper,

and lead. There are no known previous reports on this area.

GEOLOGY

The radioactive deposits are in shear zones in a pre-Cambrian

metamorphic-igneous complex that consists of quartz-hornblende schist,

granite gneiss, hornblende-andesine gneiss, gabbro and peridotite,

microcline granite, and pegmatite. The younger of the two granitic units,

microcline granite, was emplaced in part along faults and in part along

the foliation of the earlier granite gneiss. Faulting in Tertiary (?)

time reopened pre-existing fault zones, sheared the microcline granite,



and produced openings along which lamprophyre dikes and the radioactive

veins were emplaced.

Rock units

Quartz-hornblende schist

Stringers or pods of fine-grained quartz-hornblende schist, the

oldest rock in the Haputa ranch area, form inclusions or pendants in

granite gneiss. The schist is characterized by the presence of biotite

and a uniformly fine-grained texture. The hornblende and quartz are

present in the ratio of about 65:359 biotite and plagioclase are minor

constituents.

Granite gneiss

The predominant rock type in the area is a dull pinkish-gray

medium-grained granite gneiss, which probably constitutes 60 percent

or more of the igneous-metamorphic complex. Weathered surfaces of the

granite gneiss are marked by brown iron stains. The granite gneiss can

be identified by its conspicuous foliation and by its generally high

content of biotite. Inclusions of quartz-hornblende schist are common.

The feldspar and quartz are present in a ratio of about 3:2. The

biotite content varies from place to place, but usually is less than

8 percent.

A facies of the granite gneiss crops out in small patches through-

out the area. The quartz-feldspar ratio af this facies is about 70:30;

the biotite content is usually less than e percent.



Hornblende-andesine gneiss

Dikes of hornblende-andesine gneiss crop out in a few places in the

western part of the mapped area. The gneiss is gray to black, fine

grained, and even textured. The weathered surfaces are dark or medium

gray. It has a marked gneissic structure and is easily distinguished

from the earlier hornblende-biotite schist by almost complete absence

of biotite. The proportion of hornblende ranges from 40 to 50 percent;

andesine and minor amounts of orthoclase constitute the remainder.

Gabbro and peridotite

Gabbro and peridotite rank second in abundance to the granite gneiss

and occur in irregular masses throughout the area. These rocks range from

a coarse-grained greenish=gray peridotite to a medium-grained greenish-

black gabbro. The weathered surfaces are brownish to greenish black.

The rock commonly contains feldspar-rich bands, 1/16 to 1/8 inch thick,

that alternate with feldspar-poor bands 1/4 to 1 inch thick. Labradorite,

hornble nde, and augite are present in variable amounts. Epidote is common

along joints and is an aid in distinguishing the gabbro peridotite from

the older hornblende-rich rock.

Microcline granite

Microcline granite occurs as thin dikes and irregular masses that

cut granite gneiss and gabbro and peridotite. In most places the micro-

cline granite is a bright pink or salmon color, but in a few places

biotite in the rock causes a greenish cast. This rock differs from the

earlier granite gneiss by having a smaller biotite content, a finer

grain size, and a weaker foliation. The larger dikes and irregular



bodies are massive and range from salmon to green; the abundant bands

a few inches thick that were intruded into the older rocks in a lit-par-lit

manner are bright pink, and have a marked foliation. All of this

granite is rich in potash feldspar, and in a few places it contains

conspicuous biotite and a minor amount of hornblende. The quartz ranges

from 35 to 50 percent; the rest of the rock is composed of variable

amounts of microcline, microcline-perthite, orthoclase, and accessory

biotite, hornblende, and andesine. Cataclastic structures commonly

are visible in thin section.

Weathered surfaces show little alteration and the fine-grained

facies weathers into characteristic angular bloc ks. Where it has been

broken by Tertiary (?) faulting the fractured surfaces are coated by a

rusty red stain.

Pegmatite

The pegmatites in the Haputa ranch area are a late differentiate

of the microcline granite and have a wide range in texture. Some masses

are white to salmon colored and fine-to-medium-grained. Others are

very coarse-grained intergrowths of quartz and salmon-colored

feldspar. Some of the pegmatites have massive quartz cores that

locally contain albite. These pegmatites are cut by lamprophyre dikes

and radioactive veins.

Lamprophyres

Lamprophyre dikes that occur along the margins of the mineralized

zones have been observed in several prospect pits. They are dense,

slightly porphyritic, blue-gray to greenish-gray rocks. Vesicles in
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the lamprophyre are filled with purple fluorite, which probably was

deposited from the earliest mineralizing solutions.

Veins

A network of closely spaced quartz-sulfide veins, stringers, and

pods are present in fractured shear zones. The thickness of the veins,

stringers, and pods generally ranges from less than an inch to three or

four inches; the width of the shear zones ranges from one-half foot to

about 25 feet.

Structure

The granite gneiss country rock has a fair to excellent foliation

that varies in prominence with the age and texture of the rocks. The

foliation trends uniformly northeast and dips steeply northwest or

vertically. Some microcline granite dikes, which are barren, and most of

the pegmatites were intruded in a lit-par-lit manner along the foliation

planes of the country rock.

Four shear zones that trend about N. 45 0 - 50 0 W., and that dip

nearly vertically were mapped. (See plate I.) Shear zone 1, which has

an average width of about 51 feet, extends beyond the limits of the

mapped area; it is at least 2 miles long. Shear zones 2, 3, and 4 are

probably much shorter, and average between 1 and 5 feet in width.

The shear zones occur along dikes of mic rocline granite, which

probably were emplaced along pre-existing faults. After the granite

dikes were emplaced, they were fractured and sheared, and a porous

breccia was formed through which the ore-bearing solutions later

circulated. White and black quartz, barite, thorite, and sulfides
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were deposited in veins, stringers, and pods in the breccia zones.

Radioactive deposits

The radioactive deposits occur as fracture-fillings and as re-

placements in shear zones. They are classed as mesothermal deposits.

Metal-bearing quartz-vein material, thorium, and the rare earths were

introduced into the fracture zone.

The massive quartz veins consist of vuggy quartz and visible galena,

chalcopyrite, marmatite, and bornite; Mr. George Haputa has reported that

assays indicate that commercial quantities of gold and silver are also

present. Broken crystals of quartz and galena are veined by barite. The

ore was later brecciated and cemented by the hematite, thorium, and rare-

earth minerals.

Four radioactive veins have been found in the mapped area. Shear

zone 1, which is more than 2 miles long (plate 1), contains the most

extensive and most radioactive deposit in the mapped area. Samples

collected from vein exposures at the surface and in shallow pits along

the shear zone show different degrees of radioactivity. A 20-foot

shaft in the shear zone in the northwestern part of the area (plate 1),

exposes a shear zone 6-feet wide. In the bottom of the shaft the micro-

cline granite is intensely fractured and stained with thorium and

secondary iron minerals. The equivalent uranium content of the 6-foot

zone in the bottom of the shaft ranges from 0.026 to 1.42 percent; it'

averages 0.15 percent. The most radioactive part, which contains 8.1

percent thorium oxide, is a 6-inch fracture zone that contains numerous

pods and stringers of black quartz. Specimens collected from the outcrop

show much less radioactivity. It is concluded, therefore, that the
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radioactivity in the shear zone may increase with depth.

Barite, thorite, and a little galena are exposed in the shaft in

the northwestern part of the area along shear zone 1. Galena is

abundant on the southern end of this shear zone, and in the central

part of the area some chalcopyrite is sparsely present.

The radioactivity of shear zones 2 and 3 is less than that of

shear zone 1. Barite and quartz are the only vein minerals observed

in shear zone 2. Barite and commercial quantities of gold-bearing

quartz have been reported by the owner from the shaft on the northern

end of shear zone 3; gold also has been reported in negligible quanti-

ties from the south end of shear zore 3; copper is present and small

amounts of barite and galena are present also in shear zone 3. 'Data

obtained by radiometric traversing indicate that the radioactivity is

highest where galena and barite are present.

Shear zone h is exposed in only one place but a sample collected

from this locality is more radioactive than any other sample from the

mapped area. It contains 14.9 percent thorium oxide and 2.94 percent

equivalent uranium.

There is some evidence that indicates that the radioactivity of

the deposits increases as depth increases. This suggests that the

surface rocks have been leached of some of their radioactive constitu-

ents. The analyses tabulated in table 1, which indicate a range in

radioactivity from 0.007 to 2.9h percent equivalent uranium, may not,

therefore, adequately illustrate the radioactivity of the deposit at

depth.

Preliminary analytical data indicated that only a negligible

quantity of thorium was present in these deposits. This suggested



that most of the radioactivity was caused by radium. The results of

radium and repeat thorium analyses of three of the samples, however,

show that thorium is responsible for the radioactivity in these

samples. The radiometric and chemical analyses of these samples are

tabulated in table 2. The data tabulated in this table, together with

the information that is known about the mineralogy, suggest that thorite

and its alteration products are the only radioactive minerals that are

present in these deposits.

GEOLOGIC HISTORY

The earliest recognizable geologic event in this area was the

intrusion of granite gneiss, in part by lit-par-lit in action, into a

quartz-hornblende schist of sedimentary origin. This was followed by

two separate periods of intrusion by mafic igneous rocks. The earliest

mafic rocks, hornblende-andesine gneiss, were emplaced as dikes; the

youngest mafic rocks, the gabbro-peridotite series, were emplaced with-

out apparent regard for pre-existing structures in the country rocks.

Slightly foliated microcline granite was emplaced next, and was followed

by pegmatite dikes that were emplaced along the foliation of the

granite. The injection of the pegmatites along the foliated structures

rather than along faults suggests a period of quiescence along the fault

zones at this time.

Post-pegmatite movement was localized along dikes of microcline

granite, and shear zones as much as 2 miles long and possibly as much

as 25 feet wide were formed. Lamprophyre dikes, probably of Tertiary

age, were intruded along these shear zones prior to the introduction of

mineralizing solutions. Slickensides in the shear zones and an apparent



offset of shear zone I indiloatd that there has: been>poat vein movement.

CONCLUSIONS

Data obtained during this investigation indicate that the Haputa

ranch deposits contain appreciable quantities of thorium as the mineral

thorite and its alteration products. In addition, it is possible that

commercially significant amounts of lead, zinc, gold, silver, barite, and

the rare earths may be found.

The common association of uranium with thorite suggests that this

element originally may have been present in the thorite at the Haputa

ranch deposits, but that during alteration the uranium may have been

removed by the acid waters derived from fluorite, barite, and associated

sulfides in a manner similar to the leaching of pitchblende-and sulfide-

bearing dumps from veins in the Central City district of Colorado. It

is possible, therefore, that uranium-bearing thorite or other uranium

minerals occur below the zone of oxidation and circulating ground-waters.

The presence or absence of uranium in the unleached part of the deposits

can only be determined by: dill-holes. or underground workings that pene.

trate the mineralized zones at a considerable depth below the surface.



Table 1.--Radiometric and chemical analyses of samples from the Haputa ranch area

Field Equivalent 1/ Equivalent thorium 2/ Uranium Remarks
number uranium (percent) oxide (percent) (percent)

GG-42 0.22 1.25 0.002 Channel sample from 2 feet
below the surface. The radio-
active material consists of
black quartz and altered thor-
ite.

GG-43 0.070 0.39 0.001 Channel sample from 2} feet
below the surface. Altered
thorite associated with black
quartz veinlets in microcline
granite.

GG-44 0.009 0.051 0.001 Channel sample from 2- feet
below surface. The sampled
material consists of 1 to 2
inch thick microcline granite
dikes in gabbro.

GG-46 0.26 1.48 0.002 Do.

GG- 47 0.74 4.16 0.002 Channel sample from 3 feet
below surface. Altered thor-
ite associated with radioactive
black quartz.

GG-48 0.007 0.040 0.001 Channel sample across fractur-
ed microcline granite dike in
the bottom of an inclined adit.



Table 1.--Radiometric and chemical analyses of samples from the Haputa ranch area (continued)

Field Equivalent 1/ Equivalent thorium 2/ Uranium Remarks
number uranium (percent) oxide (percent) (percent)

GG-52 0.007

GG-53 0.010

GG.54. 0.027

GG-55 0.068

GG-56 0.014

GG-57 0.026

GG-58 0.011

GG-59 1.42

0 040

0.057

0.154

0.388

0.001

0.001

0.001

0,001

0.080

0.149

0.062

0.001

0.001

0.001

000028.1

Channel sample of altered and,
fractured gabbro. Sample from
2- feet below surface.

Do. (Less fractured)

Channel sample from 4j feet below
surface. Sampled material con-
sists of highly fractured micro-
cline granite.

Chip sample of microcline granite
from bottom of 30-foot shaft along
shear zone No. 3.

Do.

Channel sample from bottom of 20-.
foot shaft along shear zone No. 1
Sampled material consists of breccia-
ted and coarsely crystal .k#n micro-
cline granite.

Channel sample from bottom of 20-
foot shaft along shear zone No. 1.
The sampled material consists of
highly fractured black quartz-
bearing microcline granite.

Channel sample from bottom of 20-
foot shaft along shear zone No0 1.
The sampled material consists of
highly fractured black quartz-
bearing microcline granite.

H



Table l.-Radiometric and chemical analyses of samples from the Haputa ranch area (continued)

Field Equivalent / Equivalent thorium 2 Uranium Remarks
number uranium (percent) oxide (percent) (percent)

GG-60 0.012

GG-65 0.025

GG-66 0.007

GG-68 0.012

GG-69 0.012

GG-70 0.016

GG-71 0.009

GG-72 0.020

GG-73 0.015

GG-74 0.027

0. 068 0.001

0.142

0.040

0.068

0.068

0.091

0.051

0.114

0.085

0.154

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

Channel sample from 2- feet
below surface along shear zone
No. 2. Sampled material con-
sists of fractured microcline
granite.

Channel sample across microcline
granite dike about 22 feet below
the surface. Granite dike in
shear zone No. 3.

Channel sample from 2 feet below
the surface in altered gabbro.

Chip-channel sample of microcline
granite float that has weathered
from shear zone No. 1.

Do.

Do.

Do.

Do.

Do.

Do.

GG-75 0.038 0.217

H

0.001 Do.



Table 1.-Radiometric and chemical analyses of samples from the Haputa ranch area (continued)

Field Equivalent 1 Equivalent thorium 2 Uranium Remarks
number uranium (percent) oxide (percent) (percent)

GG-76 2.94

GG-78 0.017

1/

1608 0.004

0.097 0.001

Channel sample of fractured microclim
granite along shear zone No. 4. The
sample contains an altered variety of
thorite.

Chip-channel sample of microcline
granite frat that has weathered
from shear zone No. 1

Assuming all of the radioactivity is caused by uranium.
Assuming all of the radioactivity is caused by thorium.

Table 2.--Radiometric and chemical analyses of selected samples
H

Field Equivalent Grams Calculated Thorium oxide, re-run
number uranium (percent) radium per Uranium thorium 1/ (percent)

gram (percent) (percent)
-12

GG-42

GG-46

GG-47

0.22

0.26

0.74

8 x 10
-12

8 x 10
-12

6 x 10

0.002

0.002

0.002

1.0

1.1

1001

1.88

3019

Analyses by Trace Elements Section Denver laboratory of the U. S. Geological Survey

_1/ Thorium content calculated by J. N. Rosholt, Jr., from alpha count of Po2 1 2, a
daugher product of thorium, after making certain assumptions and corrections.
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Part II

ABSTRACT

It is estimated that a little over 100,000 tons of radioactive

rock per 100 feet of depth is present within shear zones 1, 3, and 4 in

the mapped area shown on plate I.

It is planned that four core-holes, totaling about 1,000 feet, be

drilled.

RESERVES OF RADIOACTIVE ROCK

Estimates of the tonnage of radioactive rock per 100 feet of

depth for shear zones Nos. 1, 3, and 4 are tabulated below. For

purposes of estimating these reserves shear zone No. 1 was assumed

to be 2,200 feet long and 5.5 feet wide, shear zone No. 3

was assumed to be 600 feet long and 1.19 feet wide, and 12 cubic feet

of rock was assumed to weigh 1 ton.

Tons per _quivalent . Equivalent thor-
Shear zone 100 feet of depth uranium (percent) ium oxide (percent)

Shear zone No. 1 100,000 0.053 0.3
Shear 'zone No. 3 6,000 0.019 0.1
Shear zone No. h / 1,700 2.94 16.8

Total 107,700

The grade was estimated from the percent of ecmivalent uranium in one
sample, and the size of the mineralized zone was assumed to be 100 by 100
by 2 feet.
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The data from which these estimates were made are shown in tables

3 and 4. These estimates will probably be increased when they are

made to include the known extensions of these zones.

Table 3.-.Equivalent uranium content and thickness of shear zone No. 1

Measured width Equivalent Width multiplied
Sample of sample uranium by equivalent
number (feet) (percent) uranium

GG-57 1.6 0.026 O.0h2
GG-58 h.o 0.011 0.Ohh
GG-59 0.5 1.h2 0.710
GG-78 5.0 0.017 o.085
GG-7h 2.0 0.027 0.051
GG-73 10.0 0.015 0.150
GG-72 10.0 0.020 0.200
GG-70 25.0 0.016 o.hoo
GG-42 1.9 0.22 0.h18
GG-.h3 5.30.07 0.350
GG-h6 2.5 0.26 o.650
GG-47 2.0 0.74 1.480
GG-69 5.0 0.012 0.060
GG-68 12.0 0.012 0.l14
GG-75 2.0 0.038 0.076
GG-48 1.8 0.007 0.013
GG-71 3.0 0.009 0.027

Total 93.3 ---- Q h.903

Average 0.053
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Table h.-.-Equivalent uranium content and thickness of shear zone N0, 3

Measured
Sample width of sample
number (feet)

c -55
GG-56
cG-52

GG-53
GG-54
GG-65
GG-66

Totals

Average

1.0
o.5
1.8
2.25
0.5
1.0
1.3

8.35

1.19

Equivalent
uranium
(percent)

0.068
0.014
0.007
0001
0.027
0.025
0.007

Width multiplied by
equivalent uranium

0.068
0.007
0.013
0.022
0.013
0.025
0.009

0.157

0.019

i a r
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PLANS FOR FUTURE WORK

The deposits on the Haputa ranch contain thorium in thorite and

its alteration products, barite, lead, zinc, gold, silver, and rare

earths. Although chemical analyses of the surface and near-surface

samples taken to date indicate that uranium is not present in excess

of 0.004 percent, the common presence of uranium in thorite and the

absence of uranium in leached deposits in other areas suggest that it may

be present in unleached parts of the Haputa ranch deposits.

In order to test this possibility, and also to outline, in part,

the size and grade of a portion of these deposits, about 1,000 feet

of core drilling is planned. The locations of the planned drill

holes are shown on plate I, and their direction, depth, and inclina-

tion are tabulated below.

Length Depth of intersection
Drill hole Direction Angle (feet) of vein (feet)

1 S. 100W. 45 251 170
2 N. 750E. 45 254 180
3 N. 140E. 50 2h0 180
S N. 350E. 50 251 190
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