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. INTERIM REPCRT ON BOTANICAL PROSPECTING FOR URANIUM IN THE SHINARUMP

CONGLOMERATE AT DEER FLAT, WHITE CANYON DISTRICT, SAN JUAN COUNTY, UTAH
By A. J. Froelich and F. J. Kleinhampl
ABSTRACT

The plant analysis method of botanical prospecting for concealed
uranium deposits was employed from May to July 1953, in the Deer Flat
area, White Canyon district, San Juan County, Utah. About 2,000 branch
tip samples of junipers and pinyons were systematically collected along
more than 27 miles of Triassic Shinarump conglomerate or laterally equiva=-
lent units and were analyzed in the laboratory for uranium econtent. Anoma-
lously large amounts of uranium abserbed by trees imply a nearby source,

. which may be an ore deposit. The indicator plant method of prospecting

did not prove very useful in the Deer Flat area and supplements the plant
analysis method only rarely.

Botanically defined anomalies occur at all major known deposits
at Deer Flat, Other botanically defined anomalies may refleet previously
unknown mineralized parts of the Shinarump conglomerate., The distribution
of botanical anomalies suggests that the southern half of the Deer Flat |
area is much more favorable for concealed uranium deposits than the
northern half.

Further work by the U. S. Geological Survey is needed at the
Deer Flat to test the validity of the plant analyszis method of
prospecting for uranium. . The finding of mineralized ground at botanical
anomalies would verify the anomalies, showing how reliable ‘the botanical

. prospecting method is in defining mineralized areas.
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INTRODUCTION

The plant analysis method of uranium prospecting depends on the
absorption by plants of abnormally large amounts of uranium if large
econcentrations of these elements are available.

The indicator plant method of prospecting relies on the eclose
relationship between selenium- and sulfur-indicator plants and uraniferous
ground on the Colorado Plateau, where selenium and sulfur are often associ-
ated with uranium. In the Deer Flat area, however, this prospecting
method proved ineffective because the copper=uranium ores of the area are
extremely low in selenium, and sulfur is an ubiquitous element.,

The purpose of prospecting by the plant analysis method in the
Deer Flat area was to indicate localities favorable for the occurrence
of uranium deposits in advance of physical exploration, thereby reducing
the cost of such exploration. This prospecting was done by the U. S.
Geological Survey on behalf of the Division of Raw Materials of the U. S.
Atomic Energy Commission. The field work onlwhi@h this report is based
was begun in May 1953, and completed in mid-July 1953,

Field work was done by Edward E. Clebsch, Warren R. Martin, Perry F.
Narten, and Hal Hubbard.

Analyses for uranium in the plant ash were made by Claude Huffman, Jr.,
E. J. Fennelly, G. T. Burrow, I. C, Frost, and J, A, Patten of the Geological

Survey Laboratory in Denver, Coloradc.
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GEOGRAPHY

Deer Flat, a gently sloping bench on the southwest flank of Elk
Ridge, is in the White Canyon mining district, San Juan County, Utah
(fig. 1). As used in this report, the Deer Flat area includes the eastern
portion of Pinyon Point, Hideout Canyon, Deer Flat, Deer Canyon, and Upper
Lost Parks (fig. 2). The area under consideration is roughly 7 miles
long by 6 miles wide and includes parts of Tps. 35 and 36 S., Rg. 17 and
18 E., Salt Lake meridian.

The climate is semiarid. Pinyon and juniper are the most abundant
woody vegetation. Black sage, scrub ocak, buffaloberry, serviceberry, and
mountain mahogany, all woody plants, are common locally, as are legumes
and other herbaceous plants.

Deer Flat is accessible by a graded dirt road, about 16 miles long,
which joins Utah Highway 95 on Grand Flat about 35 miles west of Blanding,
Utah (fig. 1). Another road, 13 miles long, connects with old Utah Highway

95 about 32 miles west of Blanding.
GECLOGY

Sedimentary rocks that crop out in the Deer Flat area range in
age from Permian to Upper Triassic., They form part of the west flank of
the Monument upwarp and strike N. 15° to 45° W. and dip 1° to 7° SW (Finnell
and others, 1954, p. 7, unpublished structure contour map of the area).
Rocks exposed include the Cedar Mesa sandstone, the Organ Rock, and the
Hoskinnini tongues of the Permian Cutler formation; the Lower and Middle(?)
Trigssic Moenkopi formation; and the Upper Triassic Shinarump conglomerate

and Chinle formation.






The Shinarump conglomerate, the principal ore-bearing formation
in this district, rests unconformably on upper Moenkopi beds which commonly
are bleached or altered at the contact. Figure 2 shows the approximate
position of the top of the Moenkopi formation. The Shinarump of the Deep
Flat area is generally a ledge-forming, cross-laminated coarse- to medium-
grained sandstone with interbedded lenses of sandy»conglomerates sandy
siltstone, and gray carbonaceocus clay. Some lenses contain sandstone,
chert, and limestone pebbles; siligified and carbonized wood fragments;
clay balls; altered volcanic ash; and fragments of reworked Moenkopi silt-
stone (Granger and Beromi, 1950, p. 8; Benson and others, 1952, p. &
Finnell and others, 1952, p. 8).

The lenticularity of the Shinarump in the Deer Flat area is its
most striking characteristic. The Shinarump is absent at many places in
the northern part of the area, and where present, beds 30 feet or more thick
may thin to a feather edge within 1,000 feet. fhickening of the Shinarump
has resulted from filling of channels at its irregular basal contact, and
from thickening of sandstones above, with a resultant thinning of overlying
Chinle shales, A maximum thickness of 75 feet is reported in White Canyon
(Benson and others, 1952, p. 4), but the Shinarump rarely exceeds 40 feet
in thickness at Deer Flat. The Shinarump ranges in altitude from 6,400
feet in the southwestern part of Deer Flat to 7,700 feet in the northern
portion.

The Chinle formation rests conformably on the Shinarump conglomerate,
‘and where the latter is absent rests directly on the Moenkopi formation. The
upper part of the Chinle is missing, and the portion of the formation in

the area ranges in thickness from about 220 to 245 feet., The Chinle in
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this area consists of two memberse- a resistant cliff-forming sandstone and
conglomerate sequence 10 to 100 feet thick, forming the cap rock of Deer
.Flat, and the underlying slope-forming member. The lower member consists
of gray clay, variegated shale and siltstone, and lenticular beds of sand-
stone and conglomerate. A persistent bench-forming, thin-bedded sandstone
occurs within the Monitor Butte member throughout the Deer Flat area; about
50 feet below the Moss Back member. Reddish jasper and chert fragments
consistently occur in talus rubble at a horizon about 100 feet below the
Moss Back,

The uranium-copper deposits of the Deer Flat area occur principally
in the lower part of the Shinarump conglomerate where the Shinarump fills
" scour channels in the Moenkopi formation, but minor amounts of mineralized
rock occur in the upper siltstones of the Moenkopi and the lower units of
the Chinle formation. The wranium-copper deposits appear to be localized
in porous scour channels where fractures offered access to these channels;
ore minerals are concentrated near favorable lithologiec or chemical consti-
tuents of the Shinarump. The Shinarump uranium deposits are irregular,
lenticular or spotty, and low-grade, comsisting of primary and secondary
uranium minerals and iron and copper sulfides, sulfates, and carbonates.,
In order of abundance the uranium minerals occur chiefly as replacements
of wood, as impregnations in sandstone and conglomerate, in clay stringers,
at lighologiec contacts, and at or near fractures.

The Hideout mine deposit and the Dead Buck claim deposit, two of the
most promising deposits at Deer Flat, are closely associated with brecciated,

highly porous and permeable Shimarump scour channel depasits.
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Organic matter in the Shinarump has probably influenced minerali-
zation in some places;, as both copper and uranium minerals replace logs

and other carbonaceous material.
BOTANICAL PROSPECTING

Two principal methods of botanical prospecting have been applied
to the search for uranium deposits in the Colorado Plateau region; the
plant analysis method and the indicator plant method. These methods
differ in application. By the former method, plants must be sampled
and analyzed chemically before any abnormal concentrations of elements
can be determined, whereas indicator plants themselves are a guide to
abnormal concentrations of particular elements in the soil because large
amounts of these elements are essential to continued life of the plants.
Inasmuch as selenium and sulfur are commonly associated with
uranium and vanadium in the ore deposits, selenium~- and sulfur«indicator
plants have been used as indicators of mineralized ground in the Colorado
Plateau region (Cannon, 195la, p. 5-7; 1951b, p. 10; 1952, p. 737, 760-767;
and 1954, p. 218). However, selenium~indicator plants are rare at Deer
Flat probably because the copper-uranium ores of the area are extremely
low in selenium (Appendix B, No. 1). Sulfur-indicator plants serve best as
indicators of uranium deposits where the sulfur is associated only with
ore minerals. An essential element to plants, sulfur in the form of a
sulfate is absorbed into the root system. Ubiquitous gypsum in beds above
and below the ore-bearing Shinarump makes sulfur-indicator plants useless

in prospecting in the Deer Flat area,



Partial plant lists prepared by E. E. Clebsch during ecologic
studies in several small areas on the upper Moenkopi formation,
Shinarump conglomerate, and the lower part of the Chinle formation
show the general types of plants growing on Deer Flat (Appendix A).
Both selenium- and sulfur-indicators are much more common on the lower
Chinle mudstones than on the Shimarump sandstones and the upper
Moenkopi siltstones.

The plant analysis method of botanical prospecting is based on the
absorption and accumulation of uranium by deep-rooted plants growing omn
shallow uraniferous deposits., Cannon(l96la, 195Ln, 1952, and 1953}
demonstrated that junipers and pinyons, where rooted in mineralized ground,
absorb significant amounts of uranium, thereby indicating areas favorable
for further investigations. The uranium is absorbed through the roots,
and detectable amounts are transferred tc the twigs and leaves by the life
processes of the plants., The moisture content of the ore bed and of
intervening beds is the prime controlling factor in the absorption of
uranium from ore bodies by plants, but the amount absorbed varies with
the species, part of plant sampled, time of year, availabiiity of uranium
in the soil, and the structural nature and chemical composition of the
country rock., However, the usefulpness of the plant analysis method is
limited by the depth to which plant roots will penmetrate. Cannon (1952, .
Po 747 ) stated that under favorable conditions juniper roots will penetrate
20 to 30 or more feet of sandstone to an ore-bearing bed, if that bed is

also the only aquifer.



The plant analysis method for large-scale botanical prospecting
has been made practical by the development of a sensitive method for
detecting extremely small amounts of uranium in plant ash (Grimaldi and
others, 1952 and 1954, parts 1 and 9).. In this method plant samples are
ground and mixed thoroughly, oven dried, quartered, ashed, predigested in
nitric acid, quenchers extracted in ethyl acetate, and the evaporated
residue fluorimetrically analyzed for uranium content. The results are
reported as parts per million (ppm) uranium in the ash., This analytical
method makes the plant analysis absorber method practical for large-scale
botanical prospecting.

Cannon (1952, p. 748) has shown that contamination of trees,
sampled in areas of active mining, introduces a source of error in com-
parative analysis. Contamination near mine entrances and aleng ore-
haulage routes have made anomalous amounts of uranium available to nearby
trees. The highest uranium content in ash is consistently obtained from
trees growing on or nmear known deposits which were recently worked or were
being mined at the time of sampling.

Washing of samples, though helpful in removing the effects of
surface uranium contamination, generally does not alter the results
significantly. Most analyses of washed samples fall within the limits of
analytical error of the same samples unwashed. The assay values obtained
from trees in areas of mining activity are unreliable for comparative
purposes; as the uranium in wind-blown uranium-bearing material is
apparently converted to a form readily available to plants., Indicator
plant occurrences along access roads may reflect the increased availability
of originally contained sulfur and selenium in newly disturbed ground, <r

the presence of contaminating material,
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Field methods at Deer Flat

Branch tip samples of the Utah Jjuniper (Junigerus utahensis Engelmg)
were collected over most of Deer Flat, but in areas of greatest altitude
or high moisture content where the Utah juniper was absent, plants sampled
were the Rocky Mountain juniper (J. scopulorum Sarg.); pinyon pine (Pinus

edulis Engelm.), Douglas fir (Pseudotsuga taxifolia Britton), and

buffaloberry (Shegherdig rotundjfolia Parry). Most sampled plants are
direetly comparable inluranium content, but locally buffaloberry samples
assayed much higher than nearby junipers. The significance of the
buffaloberry assays is not yet known.

About 2,000 branch tip samples were collected along about 27 miles
of Shinarump conglomerate or related rock units surrounding Deer Flat.
Trees were selected at 200-foot intervals where the Shinarump is exposed,
at 50=foot intervals were covered by rubble or vegetation, and at 100-foot
intervals where the Shinarump is absent. The ore-bearing beds; where
sampled, crop out only along walls of canyons, and sampling was therefore
restricted to a single traverse line along the top of the Shinarump where
the unit generally forms only a narrow bench or to a single traverse line
along steep slopes where the Shinarump is absent. |

A l-quart container was filled with branch tips (twigs and needles)
collected from around the entire periphery of a tree selected for sampling.
Sampled trees were tagged, labeled, and located as accurately as possible

on topographic base maps from aerial photographs.
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A representative suite of rock samples was collected from barren
layers of upper Moenkopi, Shinarump, and lower Chinle outcrops, as well
as mineralized Shinarump samples from most known prospects. The rocks
were analyzed for uranium, equivalent uranium, vanadium, and selenium in
order to provide background information on the relative ability of plant
species to absorb these elements (Appendix B).

The plants sampled in the Deer Flat area show a variation in
uranium content that reflects the amount of subsurface uranium. The
minimum uranium content in sampled plants for indicating mineralized
ground was established in the field by comparing uranium assays from
trees growing over mineralized ground im the Shinarump with assays from
trees growing over apparently barren ground. Other test samples were
collected up slope on the Chinle im an attempt to acquire information
on the trend of the mineralized part of the Shinarump and on depth of
root penetration.

-Botanical anomalies are tentatively defined as those areas indi-
cated by sampled trees whose branch tips comtain 1.0 ppm or more uranium

in the ash=/9 and the anomalocus areas are regarded as indicating

_/ All uranium contents of plants reported in this text are in
ppm uranium in plant ashy, but for simplicity the words "in plant ash" are

omitted.,

mineralized ground. This value is partly substantiated by values em-

ployed in previous plant studies (Narten, 1953, p. 10). A graph of
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assay results from Deer Flat plotted against the total number of assays
shows that most samples assayed less than 1.0 ppm uranium (fig. 34, B).
Although the anomaly cutoff value has not been statistically picked in

the Deer Flat area, the graph and empirical data from field tests suggest
that 1.0 ppm uranium would be at or mear &« statistically derived value.
For example, good positive correlation ¢xists between botanical and
geologic evaluations of Deer Flat localities with respect to their relative
favorableness for the occurrence of uranium (table 1).

Table 1l.~=Botanical and geologic evaluation of relative favorabieness

for the occurrence of uranium in six localities in the Deer
Flat area, White Canyon distriect, San Juan County, Utah

Locality Geological Botanical
favorableness favorableness

1. Pinyon Point--Head of Unfavorable Semifavorable-

Hideout Canyon locality unfavorable
2. Head of Deer Canyon locality Semifavorable Semifavorable
3, ppper Lost Parks locality Véry favorable Very favorable
4, Hideout locality Very favorable Very favorable
5. Dead Buck locality Very favorable Very favorable
6, Southern Deer Flat locality Very favorable Very favorable

In areas remote from mines and prospects where.windblown coptami-
nation is negligible, anomalous uranium contents of plants range from 1.0
to 5.4 ppm, whereas contents are less than 0.6 ppm. These anomalous values
contrast markedly with concentrations of 8.0 t0:115.0 ppm contained by
plants in areas where windblown contamination is suspected. The lower
values geem more reliable and appear to be a more valid guide in prospecting

at Deer Flat than the extremely high but erratic values.
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Considerable caution must Be exercised in the interpretation of
botanical assay data, especially where anomalies are indicated by
analyses of single, isolated trees, L. B, Riley of the U, S. Geological
Survey Denver Laboratory (personal communication) stated that the
expected precision for assay values of 0.3 to 5.0 ppm is a standard
deviation of 0.5 ppm; however, field checks and preliminary statistical
studies indicate that the precision is generally much better. In
addition to the probable error in the analytical technique, uranium-
bearing surface drainage or ground water may also result in botanical
anomalies where no mineralized rock ocecurs. Narten (1953, p.‘5) stated
that under certain conditions anomalous amounts of uranium will be absorbed
by trees growing above weakly mineralized ground; thus it is to be expected
that some botanical anomalies will occur where there are no deposits of
ore grade.,

The descriptive term "significant," as applied to botanical
anomalies in the section.YResults of botanical prospecting at Deer Flat®
serves to differentiate those botanical anomalies within one locality
considered favorable for the occurrence of uranium ore deposits., A
significant anomaly is not synonomous with a good anomaly; 'however, most
significant anomalies are good anomalies. The best possible botanical
anomaly doesn't necessarily contain mineble quantities of uranium, but
theoretically has, to an optimum degree of favsrablenesé$ the greatest
number of the following features: tree samples with wranium contents
above 1.0 ppm; consecutively or adjacently sampled trees with abnormally

large uranium contents; abnormally high radioactivity; and geologic features,



such as visible uranium or copper minerals, carbon, and channel-fill
sandstones of the Shinarump conglomerate, Although abnormally high
radiocactivity and visible uranium or copper minerals are themselves
guides to uranjum deposits on Deer Flat, these guides could not always

be discerned before they were emphasized by the broader guide of plants
containing anomalously large amounts of uranium. Those botanical
anomalies that on reinspection have no visible ore minerals or abnormally

high radicactivity are considered poorer anomalies than ones with these

guides °

Results of botanical prospecting at Deer Flat

Results of botanical prospecting by the plant analysis method at
Deer Flat are encouraging. Anomalies, defined by plants containing 1.0
or more ppm uranium, occurred above most known mineralized parts of the
Shinarump conglomerate and in many other places. The anomalies not
associated with known mineralized ground may indicate that the ground is
underlain by uranium minerals, and they suggest mew areas to be tested by
drilling. Direct contamination of trees by dust in disturbed areas was
negligible as most samples showed only slight variation after washing.
The effects of contamination of the ground and subsequent absorption by
trees could not be evaluated, but this type of contamination probably occurs.

For the purpose of reporting results of this study the Deer Flat area
is divided into six contiguous localities (fig. 2). Specific botanical
anomalies and the relative favorableness for the occurrence of uranium in
each locality are discussed in the following portion of the text. Favora-

bleness has been determined by both geological and botanical prospecting
data,
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Figure 2 and table 2 present information essential for locating
ground defined by the plant analysis method as favorable for the occurrence
of uranium., A few reference trees designated by their sample numbers
appear on the map (fig. 2) to facilitate finding tagged and numbered
trees in the field. Dashed circles and numbers on leaders refer to
specific botanical anomalies discussed by locality in the report. Table 2
lists by locality, specific numhered anomaly, and sample numbers all trees

gontaining significantly anomalous or near- anomalous amounts of uranium.
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Table 2.--List of trees containing significantly anomalous or near-
anomalous amounts of uranium arranged as they appear on
the map (fig. 2) and in the text by locality, specifiec
numbered anomaly and sample numbers.

Pinyon Point--Head of Hideout Canyon

Anomaly Sample No, Kind if Uranium
No. sssay value
pPpm in ash

1 wan/ —533/ _409 J 1.6
AJF =53 =999 J 1.1
=1001 J 0.9
2 WRM =53 =41k (AJF=53-994) J 1.8
AJF =53 =995 J 1.0
=996 J 1.1
=997 J 1.3
3 WRM =53 =488 Jd 0.9
‘ 4 WRM =53 =522 J 1.5
5 WRM =53 =551 Jd 1.0
6 WRM =53 =567 d 0.8
=57O J Oc9
=571 J 0.9
=572 J 0.8
=573 J 0.9
°’57£’L J 009
7 WRM =53 =584 J 1.3
=585 J 0.8
2586 J 008
ll=',588 J 009
=589 J 0.8
8 WBM =53 =284 Jd 1.0
9 WEM =53 =213 Jd 1.5
10 WRM =53 =199 J 1.4
11 WRM a’§3 “”192 J lol
12 WRM 53 684 J 1.0
' 13 WRM .53 =168 J 1.0

1/ J = Juniper; P = Pinyon} B = Buffaloberry
2/ Collectors initials
3/ Year sample collected
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Table 2,--A list of trees comtaining significantly anomalous or mear-
anomalous amounts of uranium--Continued.

Anomaly
No,

Head of Deer Canyom loeality

Sample No.
AJF =53 <1015
<1016
WRM =53 =903
=904
WEM =53 =916
WEM =53 =979
=981
=1113

Upper Lost Parks locality

WRM

AJF

=53

=53
=53

=53
=53

=1071
=1072
=1075
<1077
=1078

=1025
=1026
=959
=960
=961
-962
=963
=96k
=965
=966
=967
=568
=969
=970
=971

=114k

<1158
<1159
=1160
=1161

Kind of

treel/
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Uranium
agsay value
ppm in ash

1.3
1.0

1.1
1.0

1.3
1.8

0.8
1.0
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?

Table 2.~--A list of trees containing significantly anomalous Oor near=
anomalous amounts of aranium=-Continued.

Upper Lost Parks locality--Continued

Anomaly Sample No. Kind o Uranium
No. tre assay value
ppm in ash

5 WRM =53 =1166 J 1.0

=l,167 J O ° 8

allég ’J 1 L3 O

6 WRM =53 <=1191 J 1.2
Hideout loecality

1 EEC =53 =1 d 1.2

=2 J 1.6

=3 J 8,0

' <k J 56,0

=5 d 1.3

=7 J 1.3

=8 J 1.6

=9 J 2.3

=10 Jd 1.1

cll J O ° Q

=12 J 1.1

WRM =53 =232 J 13,9

=233 J 53,0

=23k J 77,0

=235 } TL.0

=236 d 38.0

=238 J 45,0

=239 J 33,0

=240 P 54,00

=241 Jd 11.0

=242 d 11.0

5224’;3 J 15 o O

=2hk J 6.0

=245 Jd 18.0

=246 d 19.0

WRM =53 <1116 J 1.5

=1117 J 0.8

=1123 d 0.8

’ =112 J 2.0

=11z25 J 20k

-1126 J 962

=1127 d, 11.0

‘=ll28 J 1 ) A;.

=1129 J 1.0
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Table 2.-=A list of trees containing significantly anomalous or near-
anomalous amounts of uranium--Continued.

Anomaly
No.

l-=Continued

Hideocut locality-=Continued

Sample No.

AJF

EEC

AJF
EEC

EEC

=53

=53
=53

=955
=956
=957
=958

=18
=19
=20

=25
=992
=27
=28
=30
=31

=51

=52

=53

=54

=55

=176
=178
=179
=180
=181
=182
=183
<185
=186
=187
=188
=189
=190
=191
=192
<193
=194
=195
=196

Kind of
t;eal/

Qg Qo g Qg G By Qg By By Qo By B By Gy € Gy g B Oy B Sy €y g &g Sy Qg G By Qg G G S O By &y &y

Uranium
assay value
ppm in ash

15.3
18,2
18.0
22,5
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Table 2.--A list of trees containing sigamifieantly anomalous or near-
anomalous amounts of uranium--Continued.

Hideout locality-=Continued

Anomaly Sample No. Kind o Uranium
No. tre assay value
" ppm in ash
6 EEC =53 =158 J 1.2
=198 Jd 2.7
=200 Jd 0.8

Dead Buck locality

1l WRM =53 =12} J 1.1
2 WRM =53 =112 J 0.9
=114 J 1.5

‘ =116 J 0.9
3 WRM =53 =92 J 1.2
”93 J 102

=95 J 1.3

=9é J 103

"99 J 3-1

=100 J 1.1

=102 J 1.0

=103 J 1.7

4 WEM =53 =82 J 1.4
=83 J 0.9

=85 J 0.9

5 WEM <53 =72 (AJF=53-1025) J 1.8
AJF =53 <=1026 ) 0.9

6 WRM =53 =39 (AJF-53-1022) J 1.6
AJF =53 =1023 J L4

7 WEM =53 =10 Jd 1.0
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Table 2.==A list of trees containing significantly anomalous or near-
anomalous amounts of uranium--Continued.

Anomaly
No.

10

12

13

H

=33

Dead Buck locality--Continued.

Sample No.

=330
=331
=332
=333
=334
=335
=336
=337
=338
=339
=340
=341
=343
=3hd -
=346
=347
=348
=349

=318
=321
=322
=325

=5  (AJF=53=1002)
=1003
=1004

=2l
=25

=3k
=35

=39
=40

Kind of

treed/
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ppm in ash
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. Table 2,-~A list of tress containing significantly anomalous or nera-
anomalous amounts of uranium--Continued,

Southern Deer Flat locality

Anomaly Sample No. : Kind o Uranium
No. tre assay value
ppm in ash
1 EC =53 =210 J 1.8
2 EBC =53 227 J 2.6
=228 Jd 1.3
‘=’230 J 106
3 EEC =53 =267 J 0.8
=268 d 1.0
4 EEC =53 =278 B 9.3
=279 d 1.3
=280 J 0.9
=302 J 1.0
. =303 J 1.0
=304 J 1.2
“’305 J 0.9
"’306’ B 108
=323 Jd 1.2
7 EEC =53 =327 d 1.2
w328 J 1.02
=329 d 3.4
=330 J 1.8
=331 J 102
8 EEC =53 =335 Jd 1.2
=336 B(?) 8.9
=337 J 1.0
9 H =53 =309 J 1.5
9312 J 008
=313 J 1.0
=315 J 1,0
=317 & 1.3
. iG H =53 =279 Jd 2e1
'3280 J 008
=281 Jd 0.8
11 H =53 =221 J 0.9
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. Table 2.-=A list of trees containing significantly anomaldus or near-
anomalous amounts of uranium-=Continued.

Southern Deer Flat locality--Centinued

Ancmaly Sample No., Kind of Uranium
No. tree}.-/ assay value
prm in ash

12 AJF =53 =1011 (H-53-<116) d 1.6
=1012 J 0.8
13 H =53 =105 J 0.8
. =106 (AJF=53-1006) J 1.6
=107 (AJF=-53-1005) J 1.0
AJF =53 <=1007 J 1.1
14 H =53 =80 J 0.8
‘=‘8l J 009
15 H =53 <64 Jd 0.9
=65 J 1,0
16 H =53 <43 J 0.9
‘ =ll>l+ J 009
Ql&ﬁ J 009
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Pinyon Point-<Head of Hideout Canyon locality

The Pinyon Point~=Head of Hi&eout Canyon ldcaliﬁynuincludes parts of
secs, 25, 26, 35, and 36, T. 35 S., R, 17 E.§ sees. 1, 2, 3, 10, 11, 12,
and 15; T. 36 S., R. 17 E.3 and the western part of secs. 30 and 31
(unsurveyed), T. 35 S., R. 18 E. (fig. 2), The eastern part of the area
is accessible by a dirt road which parallels the southeast wall of Hideout
Canyon, and the western part of the area may be reached by means of a dirt
road which extends across the northern half of Pinyon Point. There are no
working mines in this area,

The Shinarump conglomerate is mostly absent. Scattered purple and
gray sandstone, which may represent thin lenses of Shinarump occur at
wide intervals along the talus and vegetation covered rim; but,in the NE 1/4
SE 1/4 see. 25, T. 35 S.; R. 17 E., a small pit has exposed lower Chinle
shale resting unconformably on npper Moenkopi siltstone.

The trees sampled were the Utah juniper, Rocky Mountain juniper,
pinyon, and Douglas fir. No significant differences are apparent between
the relative uranium absorption of these different species, About 500
samples were collected along 7-1/2 miles of the ore-bearing zone in this
area, and only 15 samples had assay value of 1.0 or more ppm uranium. Rice
grass, which requires only small amounts of selenium, was the only indicator
plant recognized in this area. It ocecurs in widely scattered sparse clumps
which do not correlate with absorber plant anomalies,

The 13 botanical anomalies in this locality are generally small,
widely separated, and based on low assay values, The 2 anomalies in

section 35 (nos. 1 and 2, fig. 2) are represented by 3 or more closely
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spaced trees which absorbed from about 1.0 to 2.0 ppm uranium. Both
are . in areas where green copper-stained jasper rubble is abundant, and
where a thin lower Chinle sandstone is slightly radiocactive at the
outcrop., Two widely separated anomalies (nos. 8 and §, fig. 2) based

on single tree analyses are in sec. 3f; 3 single tree anomalies

(nos. 3, 4, and 5, fig.2) are in sec. 25: 2 single tree anomalies ( nos. .
10 and 11, fig. 2) are in sec. 23 and 2 single tree anomalies (nos. 12
and 13, fig.2) are in sec. 10. Two elongate anomalies (nos. 6 and 7,
fig,2) based on five or more samples are present in sec. 20 (unsurveyed).

T. 35 5., R. 18 E,
Head of Deer Canyon locality

The sampled portion of the head of Deer Canyon locality includes
parts of secs. 12, and 13, T. 36 S., R. 17 E.; parts of sees. 5, 6, and
75 T 36 S.;, R, 18 E.; and parts of secs. 31 and 32 (unsurveyed), T. 35
S., R. 18 E, (fig. 2). The area is accessible by foot from the west from
dirt roads on Deer Flat, and from the east by road to the prospects on
Upper Lost Parks, No mines or prospects are in this area; however, the
Geological Survey has drilled in S 1/2 sec. 12 to define a channel
(Finnell and others, 1954).

The Shinarump rim is heavily covered by talus, landslide debris,
and vegetation, and outcrops of conglomerate and sandstone ;re sparsei
The trees sampled were the Utah and Rocky Mountain juniper, Douglas fir,

and Ponderosa pine. No significant differences were noted between the

relative absorption of these different species. Few sulfur-indicator and
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no selenium-indicator plants'grow on the Shinarump in this area. Approxi-
mately 350 samples were collected along 5 miles of Shinarump conglomerate,
and only 7 had assay values of 1.0 or more ppm uranium,

Four widely separated botanical anomalies occur in this area (fig. 2).
The most significant anomaly (no. 1, fig. 2) occurs in the SE 1/4 sec, 12
at a thick ledge of conglomeratic sandstone which appears to have been
deposited in a Shinarump stream channel. The sandstone shows prominent
green copper stains and hematite-=stained joint surfaces.

A botanical anomaly (no. 2, fig. 2) in the western porticn of sez. 5
is indicated by two adjacent trees growing on the east wall at the head of
Deer Canyon. No Shinarump conglomerate is present in mearby areas where
the Moenkopi-Chinle contact is exposed; however, a lenticular bed of
mineralized Shinarump conglomerate may be present., An alternate explanation
of the anomaly is that parts of the lower Chinle or upper Moenkopi are *
mineralized,

Two widely separated botanical amomalies occur on the east rim of
Deer Canyon; one is the east portion of sec. 6 (no., 3, fig. 2), and
the other in the SE 1/4 sec. 7 (no. 4, fig. 2), Both anomalies are on
talus and vegetation-covered parts of the rim, and talus probably
derived from the Shinarump was recognized only at the auomaly im sec. 7.
Copper stains were noted in the overlying Chinle in sec, 7. Reanalyses of
samples comprising both anomalies verified this higher than normal uranium

content,
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Upper Lost Parks locality

The Upper Lost Parks locality includes parts of secs, 5, 8, 17 and
18, T. 36 S., R. 18E., Salt Lake meridian (fig. 2). The area is accessible
from the north by rough dirt roads which cross Upper Lost Parks and
terminate at the Sandy No. 1 and No. 3 prospects along the southeast rim.
Neither of the prospects was being worked at the time of sampling.

Thick Shinarump conglomerate is well exposed along the southern rim
of Upper Lost Parks, but along the northern rim outcrops are partly
or wholly covered by vegetation and talus. The Shinarump is generally
15 to 35 feet thick at the southern end of Upper Lost Parks and is come
posed of an upper and lower sandstone, both of which thim irregularly to
the north. Locally the upper sandstone thickens and channels into the
lower sandstone. Blue and green copper minerals stain the Shinarump
locally along the south rim, and copper sulfides were tentatively identi-
fied at the Sandy No. 3 prospect in the KE 1/4 sec. 17 (Finnell, oral
communication).

The trees sampled were pinyon and Utzh and Rocky Mountain juniper.
No significant differences were noted between the relative absorption of
uranium by these different species., Few indicator plants are present
in this area. About 190 plant samples were collected along about 2-1/3
miles of Shinarump rim, 23 of which had assay values of 1.0 or more
ppm uranium.

Six separate botanical anomalies occur in the Upper Lost Parks
locality, and two can be considered as significant anomalies (table 2),

Both significant anomalies (nos. 2 and 4, fig. 2) oceur at the
Sandy prospects in sec., 17 and are repressnted by ver& high assay values

of 4 or more trees, All of these trees are listed in table 2, but all

Vv
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are not shown on the map (fig. 2). Both anomalous areas were sampled in
detail, and rock specimens for chemical analysis were collected from the
Sandy No. 1 prospect (Appendix B, No. 3), Uranium occurs at the base of
the lowest of two sandstone units at the Sandy No. 3 prospect., Trees
sampled along the top of the barren upper sandstone unit had normal
uranium contents, whereas trees sampled along the uranium-bearing lower
sandstone, 20 feet below, absorbed up to 10 times more uranium. The
presence of a perched water table in the upper barren sandstone would
support this explanation, as roots of the upper trees would in all likeli-
hood only extend to water. Drilling by the Geological Survey has not(
proven the presence of perched water; drill core generally shows only
that the upper sandstone is yellowish brown and underlain by gray, yellow,
or red siltstone-mudstone. (Finnell; oral communication).

The significance of the yellowish=brown color of the upper sandstone
with respect to the present water table is not known; however, much water
occurs in steep fractures that cut the gray ore<bearing lower sandstone
in the Sandy No. 3 adit. Where cut by the water-filled fractures, the
sandstone is stained yellowish brown. In the area east of Upper Lost
Parks, seeps occur logcally at the base of sandstone ledges underlain by
shale strata indicating perched water tables do exist in the area under
circumstances similar to those at the Sandy No. 3 site.

The four other anomalies in Upper Lost Parks are represented either
by single trees or by several trees wiﬁh uranium content near the cutoff
grade, One anomaly is in sec. 18, at the southwest tip of Upper Lost

Parks (mo. 1, fig. 2), represented by uranium goptents near the anomaly

i
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cutoff (1.0 ppm U}, Green copper stains were n@ﬁe@ on the Shinarump
conglomerate in this area. A second anomaly (mo. 3, Tigo 2}, represenbed
by the assay of one isolated tree, occurs at the southeast tip of Upper
Lost Parks in sec. 17. It is above a well-exposed Shinarump-filled seour
channel which is less than 45 feet wide. No mineralized rock was seen.
The third anomaly (no. 5, fig. 2) is represented by several consecutive
trees with assay values near the anomaly cutoff and is in sec. 8 a few
hundred feek north of the Sandy No. 3 prospect. Where the Shinarump
conglomerate is exposed, limonite stains are abundant. The fourth angmaly
is in sec. 8 (no. 6, fig. 2) near the head of Deer Canyon, which form;
the western boundary of Upper Lost Parks. This anomaly is indicated by

the assay value of one tree growing above rubble- and vegetation-covered

Shinarump conglomerate,
Hideout locality

The sampled porﬁion of the Hideout locality includes secs. J4 and
23, parts of secs., 15 and 22, T, 36 S., R. 17 B, (fig. 2). The area is
accessible by dirt roads one of which parallels the eastern rim of Deer
Flat in this area, and the other branching from it and extending to the
Hideout mine., The Hidecut mine, near the center of sec. 14, was the only
active mine in the Deer Flat area during the pfospectingo

The Shinarump is generally thick and well exposed along most of the
rim in the Hideout area, but it thins locally and these places it is

partly or completely covered by talus, landslide debris, and vegetation,
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The principal tree sampled was the Utah juniper, but pinyon and
buffaloberry were also sampled for comparative purposes. No signifi-
cant, differences were noted between the relative uranium absorption of
the Utah juniper and pinyon; however, buffalcberry generally absorbed
about twice as much uranium as nearby junipers. Excluding the detailed
sa@pling above the Hideout mine, approximately 230 samples were collected
along 2=1Ah miles of Shinarump conglomerate, Fifty-eight of these samples
assayed 1.0 or more ppm uranium. Omission of some of these samples from
the map (fig. 2) permitted clarity of presentation. Some of these can be
seen in figure 4 and table 2 lists all samples considered to contain
significantly large amounts of uranium,

The most significant botanical anomaly (no. 1, fig. 2) is at the
Hideout mine. The ore deposit occurs near the base of a broad, highly
fractured scour channel which trends about N, 70° W, Appréximately half
of the samples that assayed greater than 1.0 ppm uranitm in the Hideout
locality are at or near the Hideout mine. (See table 2,)

Close=spaced sampling on a landslide block of thnle material
(Finnell, oral communication) more than 100 feet above the ore bed was done
at right angles to the supposed channel trend in an attempt to determine
the direction of the mineralized part of the chamnel. A comparison of
results of the sampling and diamond drilling shows only a fair correlation
(fig. 4) between botanical anomalies and the trend at the Hidecut ore
deposit. Depth to the ore layer averages 120 feet, and it is unlikely
that tree rocts have penetrated so deeply. However, fractures may provide
a passageway for rising uranium-bearing solutions which gould account for a

high uranium content in trees more than 100 feet above the ore bed.



36

0
‘O
Q
HiDEOQUT
o MIKE
SHINARUMP CONQLOMERATE
0 100 200 FEET
e aaa t i i J
EXPLANATION
SN~ FORMATION CONTACT
-~ ADIT
DRILL HOLES, U. S. GEOLOGICAL SURVEY
o BARREN
Y MINERALIZED (AVERAGE DEPTH 117 FEET)
® ORE (AVERAGE DEPTH 120 FEET)
SAMPLED TREES~~URANIUM IN PLANT ASH GIVEN IN PARTS PER MILLION[pS.m,)
) <0.79
¢ 0.8 T0 0.99
® >0.99

Figure 4, SKETCH MAP SHOWING THE LOCATION OF U.S. GEOLOGICAL SURVEY DRILL
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The results of chemical and spectrographic analysis of selected
ore samples collected near the outcrop at the Hideout mine are summarized
in Appendix B, No. 1.

Contamination of trees near the Hideout mine and along the access
road is common, and many samples were washed in order to eliminate the
effects of windblown contamination. Though washing decreased the analytical
values in most cases, it resulted in no radigal changes in interpretation°

Six other botanical anomalies, as definéd by juniper samples, are
along the Shinarump rim, all occurring southwest of the Hideout mine, Three
are in sec. li where anomalies numbered 2 and 4 (fig. 2) are each repre-
sented by single samples containing over 1.0 ppm uranium. Anomaly no. 2,
however, is supported by 2 samples containing almost 1.0 ppm uranium.
The third anomaly is sec. 14 (no. 3, fig. 2) has six, almost consecutive,
trees with values above 1.0 ppm uranium. All three anomalies are supportved
by surface manifestations such as copper and limonite stains, abnormal
surface radicactivity, and very radioactive carbon pods and seams, A

significant botanical anomaly (no. 5, fig. 2), the fourth of the six

. southwest of the Hideout mine, occurs in the NW 1/4 NW 1/4 sec. 23, It

is indicated by analyses of samples of about 24 closely spaced trees,
Twelve of the trees are above the anomaly cutoff grade and 12 are at or
just below it, The thick conglomeratic lower sandstone unit of the
Shinarump at this location is not mineralized along the-outcr9po However,
a thin coarse-grained upper sandstone from 2 tc 10 feet above the lower
conglomeratic sandstone is locally stained with copper and impregnated

with limonitic material., All outerops of this sandstone show abnormally
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high radicactivity, and mudstone above’and below the sandstone is also
locally radiocactive. This sandstone probably supplies most of the uranium
necessary to account for the anomaly; however, it is possible that the
thick lower sandstone is mimeralized behind the outcrop or where talus
covered, The two remaining anomalies southwest of the Hideout mine, both
small, are in the eastern half of sec. 22. One of these (no. 6, fig. 2)
is indicated by a single juniper analysis, and the other (no. 79Afigo 2)
is indicated by 3 analyses near the ancmaly cutoff value and 1 analysis
well above this value, The Shinarump at both places is thin and covered

by talus and vegetation,
Dead Buck locality

The Dead Buck locality includes parts of secs. 15, 16, 21, and 22,
T. 36 8., R. 17 E. (fig. 2). The southern part of this area is accessi-
ble by mining roads which terminate at the principal prospects, but the
northern part can be reached only by foot. Several prospe;‘;ts9 the Dead
Buck, Camel and W. N, are closely grouped in sec., 21.

The Shinarump conglomerate of the Dead Buck locality varies consider-
ably in thickness and appears to thin irregularly to the north. It is
poorly exposed at most places due to talus, landslide, and vegetative
cover, but road cuts and rim stripping have exposed several lenses of
Shinarump sandstone. The deposits at the prospects in the Dead Buck
locality appear to be localized in fractured Shinarump scour channel

fillings.
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. The Utah juniper‘was the only kind of tree sampled in this area,
About 235 samples were collected along 3-3/4 miles of Shinarump conglomer-.
ate; and about 40 of these had assay values greater than 1.0 ppm uranium.,
Sulfur-and selenium~indicator plants Oryzopsis gxgenoidess.Senecio 8Po
'and Cryptantha sp. are common locally on the Chinle and Shinarump slop;ss
and particularly common along roads or in areas of disturbed ground. Two
.large and 5 smaller anomalies are in sec. 21, and 6 separate anomalies
are in adjoining sec. 16 (fig. 2). The 2 large, elongate anomalies (nos.
8 and 9, fig. 2) in the S 1/2 sec, 21 occur above the 3 prospects and
along the roads which join them., The highest uranium content in ‘the
trees is at the Dead Buck and W. N, claims, with the next highest content
in trees at the Camel claim. Three small possible botanical anomalies
(nos. 11, 12, and 13, fig. 2), each represented by two analyses just below
the cutoff value of 1.0 ppm, are in the SE 1/4 SE 1/4 sec. 21. The
Shinarump rim is'partly or completely covered in places by talus and
vegetation in this area;, and nc surface indication of mineralized rock
is present where it crops out. An anomaly (no. 10, fig. 2) originally
represehited by the analysis of 1 tree occurs about 200 feet east of the
Camal claim in the SE 1/4 sec. 21. Reanalysis of this sample and sampling
of two nearby trees verified this anomaly. The presence of Stanelya pinnata,

Senecic uintahensis, Cryptantha sp., and Qryzopsis Hymenoides on nearby

undisturbed ground fu}ther supports this anomaly, The only botanical
anomaly (no. 7, fig. 2) in the N 1/2 se~. 21 is represented by a single
tree which absorbed 1.0 ppm uranium. No surface indications of mineralized
rock oceur at the poorly exposed Shinarump @onglémerate below the sampled

tree,
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A good anomaly (no. 3, fig. 2) in an area not yet developed occurs inthe
NW 1/4 ‘SE 1/4 sec. 16, Twelve consecutive trées were sampled along more
than 600 feet of partly covered Shinarump conglomerate, and 9 absorbed
1.0 or more ppm uranium and 1 of these absorbed more than 3.0 ppm uranium.
About 300 feet south of this large anomaly another good anomaly (no. 4,
fig. 2) represented by 4 consecutive sampled trees occurs where the
Shinarump conglomerate is covered by talus and vegetation. Four isolated
anomalies (nos. 1, 2, 5, and 6, fig. 2) originally indicated by single
tree analyses are in the E 1/2 sec, 16. Resampling, reanalysis, and in
some cases sampling of nearby trees supported these anomalies, and the
presence of Eriogonum corymbosum, Cryptantha sp., and Euphorbia sp. may
be a further indication of mineralized Sﬁinarump near the southernmost
two anomalies., The anomaly in the SE 1/4 sec. 16 (no. 6, fig. 2) is

supported by 2 trees, 1 of which absorbed more than 450 Ppm uranium,
Southern Deer Flat locality

The southern Deer' Flat locality includes secs, 27, 28, and parts of
seecs, 29, 32, 33, and 34, T. 36 S., R, 17 E. (fig. 2).. The eastern part
of this area is accessible by a dirt road paralleling the rim and termi-
nating at the southeastern tip of Deer Flat, but the western part can be
reached only by foot.

The Shinarump conglomerate is generally thick and well exposed along
most of the rim in the southern Deer Flat area, but lecally it is partly
or cempletely covered by talus, landslide debris, 'and vegetation. At
places a thick upper sandstone channels into‘a lower sandstone. The
base of the Shinarump has been exposed by rim stripping for about one-

third of a mile along the southern rim.
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Sparse patches of sulfur- and selenium-indicator plants are
generally associated with areas of disturbed ground along roads, on the
lower Chinle, in the Southern Deer Flat locality. Indicator plants in
this area show no apparent relationship to mineralized ground.

About 430 branch tip samples were collected along 4=1/2 miles of
Shinarump conglomerate in this areas 33‘samples contained 1.0 ppm or more
uranium. These 33 samples are distributed among 16 anomalies (fig. 2 and
table 2)o The principal tree sampled was the Utah juniper, but buffaloberry
was sampled for comparative purposes at several places. Two buffalobérry
samples contained about 6 times, and 5 samples contained about 2 times, as
much uranium as nearby junipers. The broad, pubesceht leaves of the
buffaloberry make it very susceptible to windblown contamination, probably
accounting for the large uranium contents of the two samples. Though samples
are too few to be conclusive, the comparisons made indicate that buffaloberry
could be sampled in a plant analysis prospecting pfogramo

No significant anomalies are present along the southwestern tip of
Deer Flat in secs, 29, 32, and the western one-third of sec, 28, but one
small anomaly (no. 11, fig. 2) is indicated by the near cutoff uranium
contents of two consecutively sampled trees.

The eastern two-thirds of sec. 28 contains five separate anomalies
(nos. 12 through 16, fig. 2). None appearsvery good, but resampling,
reanalysis, and sampling of nearby trees have verified these anomalies.

Rim stripring in this area exposed weakly mineralized rock in the lower
part of the Shinarump conglomerate. No botanical ancmaly was indicated by
samples of trees growing on upper Shinarump sandstone ledges 33 feet above

‘the weakly mineralized lower Shinarump, but a small anomaly was indicated by

a tree growing 8 feet above a prominent mineral-stained joint.
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Two anomalies occur in sec. 27. The northernmost anomaly (no. 1,
fig. 2) is indicated by a2 single tree analysis of nearly 2.0 ppm uranium.
The second anomaly (no., 2, fig. 2) is located near the center of the
section and is indicated by 3 trees, 1 of which contained 2.6 ppi uranium,
Three anomalies are in sec. 34. The largest of these (no..5, fig. 2) is
indicated by six consecutively sampled trees in the SW 1/L NW 1/4 sec. 34.
The other two anomalies occur in the NE 1/4 NW 1/4 of the section. The
northernmost one (mo. 3, figo 2) is based on samples of 2 trees which
contained uranium near the cutoff amount, but the other (no. 4, fig. 2)
is indicated by 2 juniper analyses and 1 buffaloberry analysis. The
buffaloberry sample contained about 10.C ppm uranium, which ie about
7 times the amount of uranium contained in samples of neighboring
Junipers,

The N 1/2 sec. 33 contains five botanical anomalies. One (no. 10,
fig. 2) is in the MW 1/4 NW 1/4 of the section and is indicated by 1
tree sample which contained 2,1 ppm uranium and 2 near the anomaly cutoff
value. Another botanically favorable area (no. 9, fig. 2) is in the
NE 1/4 NW 1/4 sec. 33 where 5 of 8 consecutively sampled trees absorbed
over 1.0 ppm uranium. The other 3 favorable sites are along 1,500 feet
of outcrop where the base of the Shinarump conglomerate is exposed by
rim stripping in the NE 1/4 of the section. The easternmost (no. 6, fig 2)
is represented by samples from two consecutive trees containing near-cutoff
amounts of uranium and growing on well-exposed Shinarump ledges. No
mineralized rock was seen at this anomaly, though radioactive Carﬁonaceous

scams and pods are common in the area. Two hundred feet west of this...
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anomdly, near the Standard prospect, a much larger anomaly (no. 7, figog)
is represented by samples of five consecutive trees, At this anomaly the
radiation background is from 6 to 15 times the normal background, and the
samples contained more than 1.0 ppm uranium. The most radiocactive material
at the Standard claim is limonite-stained sandstone and the underlying
sandy carbonaceous siltstone, Samples of mineralized rock taken from near
the surface at both the Standard claim and the Hideout mine show similar
disequilibrium conditions (Appendix B, nos. la and 5)., Development work
behind the outcrop at the Hideout mine has exposed unoxidiied uranium
minerals, copper sulfides, and pyrite. The ore appears to increase in
grade behind the outcrop. These factors, together with the occurrsence

of limonite and secondary ecopper minerals near the surface of the deposit,
and the disequilibrium of the uranium suggest that an oxidizing sulfuric
acid environment removed uranium by selective leaching from rocks near the
surface (Phair and Levine, 1953), If chemical conditions at both the
Hideout mine and the Standard claim are analagous, the Standard ore
dsﬁoéits m&y‘increase in grade behind the outcrop. About 450 feet west

of the Standard prospect a botanical anomaly (mo. 8, fig. 2) is repre-
sented by two low juniper assay values (table 2) and a buffaloberry sample
which contained about 9,0 ppm uranium. No mineralized rock was seem, but

radiation is somewhat above the normal background amount.
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SUMMARY AND CONCLUSIONS

Botanical prospecting for uranium in the Shinarump conglomerate or
related rocks extended over more than 27 miles of rim in the Deer Flat
area, White Canyon district, San Juan County, Utah, Botanical anomalies
occur at all major kmown deposits, which suggests that uranium deposits
underlie some of the anomalies not known to be associated with mineralizec
rock, The distribution and quantity of significant botanical ancmalies
indicate that the southern half of the Deer Flat area is more favorable
for concealed uranium deposits than the northern half. Many botanical
anomalies are in areas where the ore zome is partly or completely obscured
by rock debris and vegetation, but verification of these anomalies can be
determined by rim stripping or shallow drilling. In addition, it is
possible to check some anomalous areas by close inspection of outcrops of
the Shinarump conglomerate and adjacent units. The presence of visible
uranium minerals or abnormally high radiocactivity would verify botanical
anomalies,

Buffaloberry may prove useful in plant analysis prospecting programs
as it generally absorbs about twice as much uranium as the Utah juniper,
but additional research should be made before the plant is widely used.

Recommendations for exploration by localities are as follows:

Pinyon Point—<Head of Hideout Canyon locality

Large scale exploration of this area for ore deposits probably
would not be justified on the basis of botanical data because all anomalies,
except two, are indicated by single, isolated tree analyses or several

analyses beslow the cutoff value of 1,0 ppm. Geological criteria are also
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unfavorable because the Shinarump conglomerate is absent throughout
most of this area. The 13 widely separated botanical anomalies might
be field checked to determine whether rocks of the lower Chinle or upper

Moenkopi formation are minerglized.

Head of Deer Canhyon locality

Four botanical anomalies are present in the Head of Deer Canyon
locality. Although the Shinarump is thin or absent in most of this area,
thick channel deposits are locally present. The most favorable area for
ore deposits (no. 1, fig. 2), as indicated by botanical prospecting, is in
the SE 1/4 sec, 12, T. 36 S., R, 17 E., where sandstones in a thick Shinarump
channel are stained by copper minerals, The other three anomalies are
in areas where the Shinarump conglomerate or related beds are thickly

covered by talus or vegetation,

Upper Lost Parks locality

Three good anomalies and three poorer anomalies occur in this area,
Two of the good anomalies (nos. 2 and 4, fig. 2) occur above the Sandy
prospects; the third (no. 5, fig. 2) is a few hundred feet north of the
Sandy No. 3 prospect. All anomalies in this area appear to justify
checking for ore deposits because the Shinarump conglomerate is thick
throughout most of the area, and copper minerals are commonly associated

with the Shinarump in five anomalous areas,
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Hideout locality

Numerous good botanical anomalies are present; some are associated
with the Hideout mine and vicinity, but some are in areas not known to
contain uranium deposits., These anomalies may Jjustify checking because

thick Shinarump conglomerate crops out along the rim in most of this area.

Dead Buck loecality

Many good botanical anomalies are present, and most of these coincide
with areas known to beé mineralized. The two good elongate anomalies
(nos. 3 and 4, fig. 2) occur along an exposure of a radioactive black
fissile shale. Only very thin to no Shinarump conglomerate occurs at
anomalies 3 and 4. Other anomalies in this locality warrant close in-

spection because thick Shinarump conglomerate is present over most of

the area,

Southern Deer Flat .locality

Many good botanical anomalies are in this area; and some of these
are supported by visible uranium minerals or high radicactivity. Anoma-
lies are distributed completely around the Shinarump rim in this area, but
those in the south and east appear most promising. The Shinarump con-
glomerate is thick at most places along the rim, justifying checking for

concealed uranium deposits.
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