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Mineral Surveys

Wilderness Studies Related to Burwau of Land Management

The Federal Land Policy and Management Act (Public Law 94-579,
UNITED STATES DEPARTMENT OF THE INTERIOR

October 21, 1976), requires che U.S. Geological Survey and .he Bureau of Mines
GEOT ™M TZAL SURVEY

to conduct aineral surveys on certain areas to determine their mineral
resource potential. Results must be made available to the public and be
submictted to the President and the Congress. This report presants the results

of a mineral survey of the Escalante Canyon Instant Study Area, Utah.
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Contents } resource potential of the Escalante Canyon
Instant Study Area, Garfield County, Utah
SUBBATY:cosatecscsasacoscnnsasasssssnasssssasssassassnane SUMMARY
IO EEOAUEE L0 + e s v neenensresonnnnsnnnensnnnns . A geologic and geochemical investigation and a survey of the existing
GROLOBY 4 s e aseesanassnensssnnsennnensnssnssassessesnsssnns mines and prospects have been conducted to determine the mineral resource
Croc R AC LY s nnsais s iR T e e s . potencial of the Escalante Canyon Instant Study Area, Garfield County, Utah.
Mining districts and aineralized ATe@S......vevssenennnens The study area encompasses about 260 sq mi (670 sq km) of mesas and canyons.
4neral TeSOUrCE POTENELALe « s ssnsnnnnseseesensnnnnnennnns Paleozolc rocks xnown from subsurface tests are overlain by outcropping rocks
Rifarances crbades iy sisassinveTansiisss of Triassic and Jurassic age. The Navajo Sandstone forms the most extensive
ouccrops. The dominant structures are homoclines associated with broad
I1lustrations upwarps and basins. The mineral and energy resource potential of the
Escalante Canyon Instant Study Area i{s low.
Figure l. Index map of Utah showing location of the Escalante Along the eastern edge of the area are uranium-copper deposits in
Canyun INSEANt SEUdy AFEBeseeerseerssnnnens Triassic rocks. The deposits are small and relatively low grade, and no
Mineral resource potential and generalized geologic pattern of ore bodies has been recognized that would encourage exploration of

Ly L Tri e ta. Trac f 1d wer 1
map of the Escalante Canyon Study Areds.eeesesessssss the deeply buried assic strata races of gold were found in pan

. concentra » ut the reported values are too low to encoura ospecting.
Ind: x showing the location of exploratory wells {n the # CEy P © c ge prospecting

14

£scalante Canyon Inscant Study Area ' Twenty-three wildcat wells, including eleven wells from the study area, have

been drilled in central Garfield County. Shows of oil and gas were rare, and
all of the wells have been abandoned. Gypsum has been mined for local use
near Escalante and Boulder; it has little potential for industrial use,
because it is clayey and silty, and in thin lavers.
Collectors of rocks and ainerals have found petrified wood, chert clasts
Table 1. Geaeralized stracigraphic section of the of various colors, limonitic concretions, and large gvpsum crystals in the

>4 .
Canvon Instant Study Area, Utah... study area




INTRODUCTION

During 1979 and 1980 the U.S. Geological Survey and the Bureau of Mines
conducted field {nvestigations to evaluate the mineral resource potencial of
the Escalante Canyon Instant Study Area, Garfield County, Utah. Field studies
included geological mapping and reconnaissance (Weir and Beard, 1981),
geochemical sampling, and a survey of known mines, prospects, and mineralized
areas (Lane, 1981).

The Escalante Canyon Instant Study Area includes about 260 sq mi (670 sgq
km) of mesas and canyons in Garfield County, Utah (fi{g. 1). The area is
bounded generally on the west by a paved highway; elsewhere most of the
periphery is marked approximately by {mproved and unimproved roads. On the
south it is bounded in part by Harris Wash, and the limits of the Glen Canyon
National Recreation Area. Several unimproved roads lead to drill sites and to
corrals within the study area. All unpaved roads are commonly i{mpassable (n
wet weather. The principal rrails are along the Escalante River, The Gulch,
and Harris Wash. Much of the study arca is difficult to access even by foot.

No perman: 1t residents are within the area. The nearest towns are
Escalante (population 638, 1970) and Boulder (populatton 93, 1970). Total
populacion of the county in 1970 was 3,157.

The EZscalante Canyon Instant Study Area lies within the western part of
the Canyon Lands section of the Colorado Plateau physiographic prov.ace
(Thornbury, 1965, p. 426=434). Steep-walled canyous, mesas, and plateaus are
the 2ajor landforms in this section. The dominant structures are homoclines
associated with broad upwarps and basins (n Paleozolc and Mesozolc sedimentary
rocks. The study area lles southwest of tne Circle Cliffs upwarp and
northeast of the Kaiparowits basin. [t {s southeast of the basalt-capped,
flat-lying rocks of the Aquarius Plateau.
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Figure l.--Index showing location of the Escalante Canyon Instant Study

Garfield County, Utah.
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Near the east edge of the area ire a few ufaniue~copper propects in
Triassic rocks. The deposits are genvrally small and low grade. The
prospects appeared inactive In 1979 and 1980. None have ylelded significant
quantities of are.

Eleven wildcat wells have been drilled within the study area in search
for oil and gas. All have been plugged and abandoned.

Collectors of rocks and minerals visit the Escalante Canyon Instant Study
Area to look for petriffed wood, {ron-rich concretions, and gypsum i{n Mesozoic
strata and red, brown, and black chert in Quaternary deposits.

GEOLOGY

Rocks Triassic and Jurassic age, totalling about 3,000 ftr (900 a) crop
out in the Esca. .te Canvon I.stant Study Area (Weir and Beard, 1981),
Underlying Paleozolc rocks known from subsurface tests are more than 4,000 ft
(1,200 m) thick. Characteristics of the rock units are listed on table 1.
Grayish-orange, crossbedded sandstone of the Navajo Sandstone forms the =3ost
extensive outcrops (fig. 2). Older formaticns crop out only in the eastern
part of the arc: and along the Escalante River and ics major tributarfes. The
Page Sandstone and Carmel Formation cap a few mesas in the central part of the
area and form the major outcrops aleng the southwestern edge of the area.

In most of the area the rocks dip gently to the southwest. Two @a jor
folds interrupt this prevailing dip, the Boulder-Collett Canvon anticline and
the Harris Wash syncline. Both folds are relatively narrow and plunge
generally southward. Normal faults having a displacement of a few feet ro
about 150 fr (45 =) locally cut the western flank of the Harris Wash syncline,

GEOCHEMISTRY

A total of 136 samples from within and near the Escalante Canvon Instant

Study Area were collected by the U. §. Geological Survey, (this report).
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These samples include: 71 streassediment saoples collected along Harris Wash
and the Escalante River and their principal tributaries; 19 representative
rock samples froa the =ajor sedimentary units; 9 afneralized-rock samples from
workings and dus~s of uranium-copper prospects; pan concentrates of four
samples of stream sediments and three of sedimentary rocks; and 26 water
samples from streams, springs, and seceps.

The analyses of stream sediments and rocks from {n and near the Escalante
Canyon Instant Study Area appear characteristic of the country rock, mostly
sandstone and shale of Jurassic and Triassic age (chis report). A few
analytical values appear anomalous because they are high, relative to the
whole set of analyses. Most relatively high values in streamsediment samples
are probably caused by the presence of debris derived from volcanic rocks that
crop out north of the area (McFall and Peterson, 1971). Most anomalous values
detected in the rock samples are less than an order of magnitude higher than
the lower limit of spectrographic detection. The mineralized rocks are all
slightly uraniferous and most contain detectable amounts of copper and other
3ctallic e'emer s. The detection of uranium in several wvidely spaced water
sasples suggests the water has passed through uraniferous rocks——probably the
Chinle and Moenkop!{ Formations (Triassic), which contain uranius-copper
prospects near the east edge of the area. GCold values detected in a few pan
concentrates are very low.

MINING DISTRICTS AND MINERALIZED AREAS

Mining activity in or near the Escalante Canyon Instant Study Area
consists of numerous workings {n the Clrcle Cliffs area near the east boundary
(Lane, in press). Counthouse records indicate that at least 2,000 claims were
located in the Circle Cliffs area during the 1950's {n the search for

uranium. The workings are small, for the most part, and the mineralized rock

13 spotty and Irregular {n grade. The total tonnage of ore produced from all
these deposits was probably very small. All the prospects and zines appeared
dormant in 1979 and 1980,

The majority of the prospects consists of szall- to msedium-lengch adits,
mostly less chan .0 fr (31 =) metric in length. All are easily accessible by
road or a short walk.

The uranium aineralization is limited to the basal part of the Chinle
Formation, mostly in the Shinarusp Member, ana in the upper few feet of the
underlying Moenkopi Formation. Oxidized copper ainerals are frequently
associated with the uraniferous rock, and one deposit, Colt Mesa Mine, was
developed primarily for {ts copper content. All prospects are {n stream
channels of varying widths, According to Davidson (1967) some attain widths
of as much as 1,500 ft (460 m). The paleochannels are usually less than 50 fr
(15 m) deep.

The channels vary in composition but are usually conglomeratic with
different degrees of sorting. Frequently, large siltstone fragments and
carboraceous material are present.

During the field {nvestigation, a totel of 78 samples were taken. Two
samples contained above 1.0 percent U303. These samples, taken at the Yellow

Jacket and Sneaky Prospects (Lane, i{n press) contained 1,09 percent 3335 and

2.25 percent Ua 'gs» Tespectively. However, the =a jority of vjag values were

between 0.0l and 0.2 percent. The highest copper value was 15.5 percent taken
at Colt Mesa Mine (Lane, in press). Where copper was analyzed, values range
from 36 parts per aillion to 15.5 percent with the majority of values greater

than 0.1 percent but less than 2 percent.




MINERAL RESOURCE POTENTIAL

The mineral rescurce potential of the Escalante Canyon Instant Study Area
is low. Uranium-copper deposits are {n Triassic rocks along the eastern edge
of the area (fig. 2). Most of the deposits are in the basal part of the
Chinle Formation and in the upper part of the Moenkop{ Formation on the edges
of channels filled with sandstone of (.e Shinarump Member of the Chinle. The
principal ore minersls are yellow and yellowish-green oxide minerals of
uranium and green and blue xide minerals of copper. Analyses of samples from
these depasits shcw that the metallic content varies greatly but i{ndicate that
the overall grade of the deposits is low. The pr-- nce of uranium in several
widely spaced water samples suggests that the weakly mineralized -ocks may
underlie much of the area. None of the deposits have been extensively ained,
and probably none have yielded a significant 2mount of ore.

Davidson (1967, p. 70-71) lists five criteria of favorable environments
for uranium deposits i{n the Circle Cliffs area, which includes the Triassic
outcrops near the Escalante Canyon Instant Study Area: 1) a channel cut in
the Moenkopi f lled with sandstone of the Shinarump, 2) carbonaceous material
{n the sandstone, 3) lenticular mudstone-rich sandstone continuous with the
rest of the sandstone unit, 4) an overlying cap of relatively imperzeable
mudstone, and 5) nearness to the regional pinchout of the Shinarump. These
criteria are generally present in ground containing the known deposits. As
present ly known, however, the deposits are small and relatively low grade, and

no pattern of ore bodies has been recognized that would encourage exploration

of the deeply buried Triassic strata. Consequently, the uranium and copper

potential of the Escalante Canyon Instant Study Area (s judged to be low.
Although traces of gold were found {n pan concentrates of stream

sediments and shale from the Chinle Formation as part of this investigation,

the reported values (less than | ppm) are too low to encourage prospecting.

The oil and gas potential of the study area appears low. The oil and gas
possibilities of the region including the Escalante Canyon area have been
reviewed by deylmun (1958), Kunkel (i365), Blakey (1974), and Doelling (1975
p. 90-102). 01l has been produced since 1964 from the Upper Valley field,
about 12 ol (19 km) west of the study area. Production {s from the Kaibab
limestone (Permian) and from the Timpowezp Member (Lower Triassic) of tlie
Moenkopi Formation along the crest of an asymmetric anticline (Peterson, 1973;
Doelling, 1975, p. 91-96). 01l {n non-commercial amounts was discovered in
Mississippian strata.

Twenty-three wildcat wells including eleven wells within the study area,

en drilled in central Garfield County (fig. 3). Most of the wells were
drilled on antfclines into Permian -“~ata. Shows of oll and gas were rare,
and all the wells have been abanuoned. Most of the obvious structural traps
have been tested at least {n part. Stratigraphic traps within the deeply
buried rocks of the region are possible, but none have yet been found.

Gypsum ha- been mined for local use from the Carzel Formation near
Escalante and Boulde: (Doelling, 1975, p. 149). It {s in wavy layers and pod-
like lenses irregularly {nterstratified with red mudstone and silcstone and
yellowish-gray sandstone and limestone of the Carmel Formation {n the
southwestern part of the study area. The gypsum has little potential for
industrial use, because it is mostly clayey and silty, is in generally
irregular layers only a few feet thick, and i{s not readily accessible.

Other construction materials within the study area include gravels in
Quaternary alluvium and pedizent deposits, sand {n Quaternary eolf{an and
alluvial deposits, and limestone i{n the Carmel Formation. Except for borrow

pits in red sudstone and siltstone of the Carmel Formation and i{n gravels of
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Figure 3.=—Index showing the location of exploratory wells in the Escalante

Canyon Instant Study Area.

pedizsent deposits, little of this material has been used, because adequate
supplies of these saterials are readily available outside the study area.

Collectors of rocks and ainerals search the Escalante Canyon and

surrounding areas for noteworthy specizens. Chief among these are the
reddish-brown to black petrified wood :ommocn in the lower part of the Chinle
Formation and in colluvial and alluvial deposits derived from them. Chert
clasts of various colors are locally common in pedient gravels and deposits
derived from them.

Small, spheroidal,

limonitic coicretions are common in the
Navajo Sandstone on Spencer Flat and near Red Breaks i{n the southwestern part
of the area. The concretions consist of a layer of iron oxides enclosing
loosely cemented sand. The spheroids range from a fraction of an {nch to a
few inches in diameter. They are known to collectors as "Moqui balls™ or
"Navajo cherries” (Doelling, 1975, p. 156). Large gypsum crystals are common
in the Carmel Formation. The value of collected mineral specimens s small,
but the presence of these mater

8 {8 an attraction within the study area.
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EXPLAKATION

Souaday of wrowmd i par: favorally for suall urantun-
unnr‘-wun »umu:.::ul:(m-)m»rm
#hown il eoatact b
n—u-(nunmuu) o4 Moankop! Formstion (Niddle (1) and

Z

F"""‘l.ml&-‘l—‘nd areas favorable f
' H ‘or ca”lecting specisents of

ot - fad wood, concretions ("Moqui balls™), and gypsum crystals
Om;; Sample location and nusber of sample
.lﬂf l-oh l-nu- and nusber of sample showing anomalous value. Capital
tur desotes table I1sting asomslous valve
1

4 ~showing of plunge; dashed where approxisatiey
located ¥

x Prospect
* Borrow pit (asalng formation quarried)
Exploratory well
(=) Show of ofl
< Dry hole
—— —— Approxinate boundary of Instant Study area
= Boundaty of area mapped geologically (Wetr snd Beard, iu preparation)

INTRODUCTION
The Mineral and eoergy resource p-uuu. 45 the lu‘h-u m
Inatast Study Ares is lov, based on fial? fovestigatfons conducted by the

the U.S. Bureau of Mices in 1979 -l lm. Fleld
‘mapping, wampling, and of
area includes !
-: and canyome u nuluu County, vul (n.. .
of the ares are a few cranium-copper sempiats in
Triassic rocks. The ¢.posits are generally small and low grade.
dormant in 1979 and 1980. None have ylelded llpl!lml

wells have besn drilled withis the aves n search for
ugged and abandoned.

2o imecals Wais the Basalance Caxyen Tngtanc Scudy
and gypsem in Mesozoic
otrite had tod, Bpawes odd s B oo , Quaternary deposits.

CEOCHEMISTRY
Sampling and snalytical techniques

A total of 136 samples from within and near the Escalante Canyon Instant
Study Afes wete collected by the U. S. Seventy-one stream-
sedimanc camples were collected -1-. Marrts Wash and the Sscalante River and
their principal tributaries. teen representative rock ssmples were taken
from the -M ll‘l_tlﬂ -du. and nine I‘.nlll.l‘rtﬂ samples vere taken
from workings and dusps of ppe of four

the aix-step method for 0 elements. ¥ie songlen of stream sediments
collected were analyzed for silver, hiswuth,
and zisc using atomic methods. n-
analyzed for uranius using fluorosetric techniques
analyzed, m-ny for uranius, using atomic lloa"llu ot autd
chromatograph techaljues.

. Evaluation of snalytical data

The analyses of streas sedinents and rocks from {n snd near the Escalante
l‘l. ‘l!ly sandstooe

out morth of the ares (McFall and ru-n-. 1971b). Most of the anomalous
values detectnd fn the rock samples (table 1) are less thas an order of
sagnitude higher than the lower imit of spectrographic detection. The
mineralized rocks are all slightly uraniferous and most contain detectable
amounts of copper and other metallic elesents (tables 1,.2, and 3).
l-mu- of urantus {5 widely spaced vater imples (table 4) suggests n.

ter has passed through uraniferous rocks—probably the Chinle and
ln_!(- (Trisssic), vhich contain uranius-copper prospects near the mt
edge of m area. Cold values detected in a few pan concentrates (table 5)
are very low.

1n addtcion to the semples collected for the general assessment of the
ares, the U. S, Muresu of Mines sampled the workings and dusps of uranive-
copper l-t:- in Triassic rocks sear the sast border of the area (Lane,
it These sanples were analysed for uranium and {n part for copper and
vanadium by the U. 5. Bureau of Mines using semiquantitative spectrographic,

and

MINES AND PROSPECTS

Wlntng districts and mineralization

81y, intag Sctisfty ia er adic the Eocalsace Canyon Inscast sty
ct: 1ffs ares near the east border of the

Area jo ta

(Davideon, 1967; atd Wyant, 1973). Courthouse records '-I‘IIQ that
at leasc 2, ‘claims were located in the Circle Cl1ffa ares during the 1950's
in the for uranium. The uraniferous rock {s {a the basal part of the

the Chfule Formation, sostly {= the Shinarusp Member, and in the upper few
feat of the -uuyu. Moeakopt Pormation. Oxidized copper -A-uu are
a.soclated vith the uraniferous rock, and at least one
-n-!xy for {te copper comtent. The workings ol known. pr-.m:- are ssall
the sineralized rock (s s spocty n‘ irregular in grade. The total tonnage
ol‘ oce produced from all ts is very —ll. All the prospects and
aines appeared {mactive .. l!"’ and lmo

Slse Goose prospect

The prospect is uneurveyed SE!j, sec. 27, T. 33 l..
R 6 E. An adit, about 65 fr (m-)nq has been driven un-. the contac
between the Shisarump Mesber of the Chinle Pormation
Inormatioa in x paleostreas a—a-&nmn(:w-)-mmm—zon
(36 u) deep (Davidson, 1967, p. 76). mmxum-—w, reddish-
brous slltatons, locally bleached to Itght brownish gray -nn“-mg.
Light-brovn certal and
d-uune-:un-u-uum-)na-nn“-. (l-a)otm
L. Two of four chip samples co! U. §, Buresu of Mines
contained slightiy -n nu o percent U0y (Lane, 1981).

Horse Casyon prospect

Canyon prospect of a butte in the SW!j sec. 3,

-m:.-unn (!-)hquu sandstone

ng carbonaceous tvash and mu-unt-. at the hase of the

ummurotmmﬂ. The sandstone fills
about 300 ft (90 a) wide and n)-u e u-: ®) deep cut {nto the mottled-
siltstone unit of the Chiale Formation (Davidsom, 1967, p. 76-77). The
Moeakopi Formation crops out below the sdit and constats of siltatons and
sandstone, bleached to \ight brownish gray near the contact. Of five suaples
taken {n the adit by the U. 5. Buresu of Mines (Lane, l'll)
the base of the mottlad-stltstone unit had the highest
(2,095 parcent Uydy).

sample from mear
conteat

Glen kae prospect

The Glen Rae prospect Ls in the unsurvayed WEYj, sec. 10, T. 34 s.,
Re 6 E. An adit, about n lx (lo ») long, s in uu.w med o
Fechacion. The
unuu:h—un-ku-n--t about 2, lt ulo-) vide and
30-40 ft (Hx =) desp, cut fnto the -m.lu—-d tatone uni: of the Chinle
(Davideon, 1967, p. 78). Five grab samples taken by the U. 5. Bureau of Mines
(Lane, 1981) were lov (o moderate in Uy0g content. Copper stalning was cosmen
in the dump msterfal and one sasple contained 2.9 percest copper.

@ Blue Bird prospect

Ih.llﬂ’n.nn 18 1n the unsurveyed SW1j sec. 14, T. 34 8.,
t of o adien, 40 f¢ (110) and 4 fE (14 =)
of the.sase 1 as the Glon Ras
Meaber {s mostly iron-
) medicm- to coarse-grained sandstone. Copper
wwisa nm- -n oear the floor of the drift. Radioartiviey
re low (Lane, 1981). Copper veluss are moderate

s lrn'
ia t-l-.luun-»n-m ). Bureay of Mines.

ot Shot prospect

The Hot Shot propect 14 in the unsurveyed SW 1/ sec, 23, T. 35 5.,
R 7 E. An adit about 50 ft (i5 m) long has beeo driven in the Shinarusp in a
=hannel about 400 f& (120 m) wide and 1015 ft (3-4 w) desp (n-vun-, nn,
pe 83). The Shinarwap is Iimonite-stained, poorly sorced.

traguencs e
uranius content of five chip semples taken by the U. §. I-r. of Mines ranged
from 0.264 to 0.409 parcent Uy0, (Lane, 1981). A sssple taken by Davidson
s, . 63) of a-ummde e coicained 0,079 porcest U 4
sample, 3 £c (1 w) long, g zal
U (Davidwon, 1967, p. u,.

Sneaky-5iiver Falls prospect

The Seeaky-Silver Palls prospect {s in the unsurveyed SE 4 sec. 26,
T. 35S, R 7K. workings consist of two Intercomnected adits having
abouc 400 f& (120 =) of drift and a northern adlt about 12 fr (3.7 w) l.u
The adite are in & Shinarusp channel as much as 4,000 £t (1,200 u) vide and
130 € (40 w) deep (Davideon, 1976, p. 84). The chanvel is about 20 ft (6 m)
deep st the north adit and adout 70 fr (21 =) deep at the southern adits. Tt
Shinarump is well- sorted in part with

channel
4 0.20 percent

" stltatone {s locally blesched
from reddish brown to light brownd; 'l'-y. Uranfus-bearing rock is mostly in
the basal Shinarusp and uppe:wost Moenkopi. The uranius content of 12 chip
samples taken by the U. S. Bureau of Mines ranged from 0.0l to 2.25 percest
(Lane, 1981).

Duke prospect

t {s (n the

urveyed NV !/,
k. Two adits

the same Shinarusp channel as the Sneaky-Stlver Falls
prospect (Davideon, 1967, p. B4). The Shinarump is composed of poorly sorted,
mediua-grained sandstone containing fragsents of siltstons, petrified wood,
and carbonaceous material. The uranfus conteat of the rock is relatively low;
the highest value shovn {n samples collected by the U. . Bureau of Mires vas
0.010 perceat Uy0q (Lane, 1981).

e. 35, T. 35 8., R 7 K.,
14 £ (4.3 w) and 9 fc

Coit Mesa mine

The Colt Mesa mine s in the NIl sec. 36, T. 35 S., R. 7 E. Copper
ainerals were discovered here in 1988 and development of the claims for copper
begia 1n 1971 (Collings, 1975). The mine has three portals and 1
husdred fect of interconnected drift.

much as 130 fr (40 @) thick
(Doelling, 1975, p. 132). The Shinarump is an {ron- and copper-stained,
sedium—gratned sandstone containing #.ltstone clasts and fragments of
charcoaly wood and rarely pyrite cryscels. Of 12 samples taken o the mine
and 4 from the dusp the highest uranius content waz 0.029 perceat Uy04;
hovever, sost samples contained copper (Lane, 1981). A flotation mli] capadie
sing 250 tons of copper ore per day vas ccmpleted In the warly

ut {t 1= not known If any concentrate vas ever whipped.

MINERAL RESOURCE POTENTIAL

The mineral and enargy resource potential of the Escalante Canyon Instant
Uranius-copper deposits are {n Tri
a (f1g. 2). Most of the deposits are in the basal parc of
in the upper part of the Moenkopt Formatfon on the

of chanoels filled with sandstone of tho Shinaruap Member of the

Chinle. The principal ore minerals are yellow and yellowlsh-green oxide
atnerals of uranium and green and blue oxide minerals of opper. Amalyses of
samples from these deposits show that the metallic conteat varies greatly and
that the overall grade of the deposits {s low. The pressnce of uranius in
several videly spaced vater samples sugs: hovever, that the veakly
mineralized rocks may underlie such of t! None of the deposits have
been extensively mined, and probably none ylelded a significant asount of
ore.

Davidson (1967, p. 70-71) lists five criterta of favorable environments
for urantus deposits in the Circle Cliffs area, which (ncliies the Triamstc
outcrops near the Eacalante Canyon Instant Study Area: (1) a chansel cut in
the Moenkop! filled with sandstone of the Shinarusp, (2) carbosacecus msterial
1n the sandstove, (3 ul‘non- with the
rest of the sandstone uniz, (4) an 1
mudstone, and (5) searness to the reglonal plulo-l of the Shinarump. These
criteria are generally present in ground containiag the known deposits. As
presently koown, hovever, the deposits ars small and relatively low grade, and
7o pattern of ore cidies has been that would
of deeply buried Trias-ic strata. Consequently, the urantus and copper
potential of tie study area is fuiged to be low.

Although traces of gold were found in pan concentrs
'nmtln (tadle $5),

of stream
ha reported valuss

pears lov. The ofl and gas

posstbilities of the reglon {ncluding the Escalante Canyon Instast Study Area
have bean revieved by Heylmun (1958), Kunkel (1965), Blakey (1974), and
Doelling (1975, p. 90-102). Ol has been produced since 1964 from the Upper
Valley fleld, about 12 mt (19 im) west of the study ares (f15. 3). Production
15 from che Kaibab Limestooe (Peraian) and fros the Timpoweap Member
TrL 1c) of the Moenkop! Formation llou the crest of an ymsatric anticline

rson, 1973; Doelling, 1975, =96). 011 in non-commerical amounts was
discovered in Mississ.ppian strata.

Twenty-three exploratory wells (table 6) fncluding wells within the stw'y
area, have been drilled tn central Carfield County. Most of the velle were
drilled on anticlines into Permian strata. Shows of oll and gas vers ra:
all the wells have been abandoned. Most of the cbvious structural traps have
been tested at least in part. Stratigraphic traps within the deeply burie
rocks of the reglon are possibie, but none have yot been f.

Gyperm has been mined for local use from the Carmel Formation near
Escalante and Boulder (na-m... 1975, p. 149). Tt 1s in wavy layers ané pod-
1ike lenses trregularly fn tifted with red sudstone and siltetone sod
yellowish-gray sandstone and Tastose of tie Cazmsl Forascioe in the
has little potential for
Because 1t Ls mostly clayey and stlity, is in generally
irvegular layers only a few feet thick, and is not resdily accessi!

Other construction materials vithin the study area include gravels is
Quaternary alluvius and pediment depositr, sand in Quaternary eoliss and
alluvial deposits, and limestone in the Carmel Formation. Exeapt for borrow
pits 1n red mudstone and siltstone of the Carmel Formation and in gravels of
pedinent deposits, little of this material has been used, because adaquate
supplies of these materfals are readily s ..lable outside the study area.
Collectors of rocks and minerals search the Zscalante Canyon and
sucvounding areas for noteworthy jpecimens. Chief among these re the
reddish-brows to black petrified wood comson in the lower part of the fhiale

Formr.ion and in colluvial and alluvial deposits derived from thes . hert
clasts of varfous colors are locally comson in pediment gravels and deposits

Breaks {n the southwesters part
of the ares. The concretions consiat of a layer of iron oxides enclosing
loosely cemented sand. The spharolds cenpe from a fraction of an inch to a
fev inches in diameter. re known to collectors an Malle” or
“Mavajo charries” (Doelliny, ms . 156). Large gypsum crystals are comson
in the Carmel formatfon. The value of collected minersl specimsns is saall,
IUE Fha, Frucease af Disse meterials is an s(ETRcEtsn withis EA4 Study aves:

WSlakey, R. C., 1974, Petroliferous lithosomes in the Moenlopi Formation,
wouthern Utah: Utah Jeology, v. 4, no. 2, p, 67-84.

ings, 1975, Ceology and geocheaistry of the Colt Mesa copper deposit

n«u Cliffs area, Utah: M. A. thesis, University Ol Utah, Salt Lake

City, Utah.

Davidson,
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Utah 1 and lillul Survey Illll(l! 107, 175 p-
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Mansen, G. H., and Seoville, l‘ Co, 1555, Drilling records for ofl and gas in
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Beylmin, E. B., 1952, Paleorolc stratigraphy and oil bilities of
Kaipa hmu- Asgociation of lrIll- Geologtsts

3
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011 and Gas Pield Studies 7.

Thorabury, ¥. D., 1965, Reglonal geomorphology of the United S
York, Joha Wilcy, 509 5.

Veir, G. W. ard Beard, L. S., 1981, Geologic map of the Ewcalante Canyon
Tnstant Study Area, Carfleld founty, Utah: U. S. Geological Survey
Miscellaneous Field Studies Map [in press], scale 1:48,000.

tes: New

153

M

IW

EnBY.|e

Anomalous values shown by chemtcal .
the Escalante Canyon Instant
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Rocka

o= - ™ - - - = = = = = 1% - Newp Se.; vhite s

ook - - - w - = = W - = = - Kayeta Ry red sltesh.
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D& - - - - - = = = = Harris \h Togee, Pawe Se.: cgl. m.

»m - - = - < = = = = 10 - Cormel P et she

B - - - - = = = = = M0 - Camel Fa; yeliodergrey s

g - - - = = = = = M0 - Cersel Pa: faulr bwecls.

e - W - - =MD - M0 - =+ - oekopt M., Mghe-boan eh.

R o5 - - = = = = - 0 - Qinle M; petrified wod.

B - W - - - < = === = = ingate Se.; ood as.

Mineralized rocks -

14 N == = = SD D - oekopt B an., weakly mdto-
st wildenzifind prospect.

10 L5100 S0 - 100 - 20 YO0 15,00 N0 IMGI000 Crle P s, soderately mdic-
active; Lone B prosect.

15 SOW - -2000 - KW X0 - - 00 Chinle Bu.; e, ederately radio-
active; Gleo %o prospect.

1524 - - W0 WD - - @ - D 20 - Ohnle Pa. sk, wekly ndiosctive;
Horve Camyon prospect.

15 1 < - W0 - %0 M 00 MW 0N - Suimnep e, Odnle P
conglameratic w. , soderately
dioactive; Blue Goome prispect.

nM S - 0000 - 100 1IN0 20 WD 00 W0 Shimnep Mr., Chinke Pa s,
strorgly outioact iwe; SomakorStlwr
Falls prospect.

e - == M - - = - - @ - Sew, be weekly orifosctive,

™ - =0 - - - - MW N0 000 X0 X0 0 Sunmep M., Clnle Au;
conglomerstic ., scrongly
radioactive; Hot Shee prospect.

™ s - 00150 M0 - - W0 G K0 - Shimenep M., Ciinle Pa;
conglomeratic w., sderately
radioact{ne; Alue Bird prospect.

Table 8. of ucamium shows by chemical aalyses from mineralisnd rock fn ad meer the Eacalante

{

Mossopt Pa.; sh., wekly radioactive; unidentifisd prospect.
Chinle Fo.; =, soderutely radiosctive; Looe B prospect.

Quinle Mo se., moderstely oxdionctive; Gle Rae prospect.
Ortale Mu.; sh., wnkly maticective; Horme Cxmyon prospect.
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Table €,

Anomalous values shown by chesical analyses of mineralized rock from in and nesr
the Escalante Canyon Inatant Study Area, Utah. [Samplex collected by J. C. Antvetler.
Sumples analyzed by W. L. Camphell using atomic absorption techniques. Values

reparted in parts per million (ppm); (-) no data found.)
Mineralized rock
Sample Yo Elomet: Remarics
o o " * =

L 81 11,50 0 0 140 Shirarmp Mor., Chinle Fa; os, soderately
rdoactive; Yellow Jadket prowpect.

g » 12,000 - m Shtmnep Moe., Ciinle Pa.; 6., sderately
radicactive; Klack Widaw prospect,

e

e
T

OPEN-FILE REPORT
81-559

o
o
L
L]
38
e
Pt
fork.
L) 13 - Upper raschus, 8. Pork SLiver Palls Or.
L] [ - - Death Hollow near Mg Sown Bench, shot 2wl (32 m)
So. of Clrele Cliffs Ml ¢
wans 88 - - Horse Camyon streas, sbout 0.9 wi (1.4 tm) sbove Desth
Hollow, 3
L 62 - - Horee Cayon, atremm, sboot 0.2 = (0.3 ) abowe Bacalate
Rver.
ersun . - - e Ovym strias, Jk sbow cotancs to Nerrom.
oS 73 - ~ Z.cwey Vs, aboue W0 5 (0 ) N, of Hole-torthe Rock Rl
P ) 9. - - Tamile Sring.
Pty 5.6 - - Spring, W, side Facalante R, 0.5 =i (0.5 km) ¥ of Ukeh Righay.
N . - - Seep, So. wide of Lang Ouleh, 0.5 wd (0.8 i) & o Stewp Cr.
ohn 10 - - Seep, S0, side of Long Gulch, 2.2 md (3.6 kn) ¥, Steep Cr.
L) w0 - = Serp. So. wide of Long Quich, 2.8 wt (4.5 lm) L. of Stwp Cr.
70 3 - - Seep. So. wide of Long Culch, A =i (7 k) £, of Stesp Or.
e ¥ - - Seep, 1n Lang Qulech, 5.1 wf (8.2 ) B of Stamp Cro
Table £. Ancemlow values of gold (hu) show by chesics! mulyses of pms concertoates of hewvy sinecals fron strwm sedimets sl
seimmctary rocks 1n mii oear the Bcalante Cervon Instame Study Aves, Utsh. |Smples collectnd and concescrated by
J. C. dcomiler. Seples wlyzed by V. L. Cpoell using stomic-sbmorption techninues. Valuss swported i parte
yer wiilion (ppm). )
Pan omcentrates of heevy minerals
Somple o ~ Rerin
e 3 Strece sdiment, ferris ash, surh of Red Sresks.
e K
o o4
Rl betseen Dosth Hollow s slwerion Cr.
Tuble F. Necord of emplocatory wells deilled £ ol mmar the Bscalawe Cuyon
. Sources of data: Hensen ead Scoville (1955), Heylmn wd othess
Tivinion of the U. 5. Cenlogical Sursay. Sells of the Upper Valley Pleld
of wile see figere 2. (n.d) oo data.]
Nelerercs
letter  Section Operatar
(t1g. 1)
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-.hr -Iw ‘-. and o mu samples were caken
froa Pan of four
sacples af nn- u‘um «ad tirve of sodineatary Tocks were made . In

pen concentrates were made using
wlenants, Fivk sasples of stress sediseats
nalyted for ailver, blsmuth, cadwium, copper, lead, antimeny,
tonic methods. = Tne i rock ssuplen were
analyzed for arantus using fluorometric le.hmiquas. The vater samples were
snalyeed, chiefiy for granieo, usiag atoafe sb.orption ad Liquid
chromalmgreph techaiques,

- ‘Bvaluation of asalytical dete

The wnalysoe of strasa scdiments and rocke
ot

wnd Paterson, 1S71b). Nost of the escmmlous
k aumples (table 1) are less then ah order o
magnitude higher thas the lowsr limit of iphic detection. The

atneralised rocks are all slightly uraniferous ad sost contain dutectable
—odntn o copper and cther wetallic eleserts (cables 1y The
dotaction of ursalum (n videly spaced water nasples (table 4) suggedts the
water has jassed through uraniferous rocke—probebly the Chinle agd Moenkopt
FYormatfoss (Triassic), which contain uranium-copper prespechs peac the east
odge of the ares, Gold values detectad 1a & fev sian doncentrates (table 5,
are vary Tow.

1a s4dition 1o the ssaples collected for the gensral assessment of the
arcs, thefl 5, Boteau of Mines saspled the vorkings ani dumps of uranius-
coppar Cepvaite in Trisssic rocks near the east border of the ares (Lane,
1981), Thess samples were amalyzed for utanium and in part for copper
vanadiun ¥y the U. 5. Bureau of Mines using semiquantitative -paeno.r.pnu,
ant

MINES AND PROSPECTS
Mintag disteicts and mieralization

The only mising wctivity in or near the Escalante Canyon Instant Study
Area is in the Ciyéle Cliffe ares near the east border of the study ares
(Davidsen, l'.7~ chnan and Wyaot, 1973). Courthouse records indicate that
wvere located {n the Circle Cliffs ares during the 1950's
e S e el fndl Tork ts in the basal part of the
the Ghinle Farascion, moscly {nt.. Shissrump Mesber, 4od in the upper fev

t of the underiying Moenkopi Formatfon. Oxidized copper minerals ars
ociated with the uranifetous rock, and et least one deposit was d
prisartly for its copper content. The workings of known prospects are sma.’
and €5 mineralized rock Ls spotty aod trregular in grade. The total tonnage
of ore produced from all these depositc is very small. All the prospects and
aines appeared inactive fn 1979 and 1960,

Blue Goose prospect

The Blue Goose prospect 18 1a the unsurveyed SE}/ sec. 27, T. 33
R. 6 E. An adtt, about 65 ft (20 u) long, has been driven clong the coatact
batwesn the Shinarump Member of the Chinle Forsatio: and the Moenkopl
Inormation in & paleostress channel, sbout 500 f¢ (240 ®) wide and 10-20 ft
(3-6 8) deep (Davidson, 1967, p. 76). The Moenkopi i thin-bedded, reddish-
bnu siltatone, locally bleached to light browatsh g

EY [ sandutone. Radiosctive material and
:o"cz ainerals occur n the hasal 2 £ (60 ca) and upper & ine (13 ca) of the

1. Two of four chip samples collecred Sy the U. 5. Bureas of Mines

from this prospect contatned slightly more thaa 0.1 percest Uy0, (Lane, 1981).

Horse Canyon prospect

The Rotee Canyon prospect (s near the top of a butte in the SWY mec. 3,
T. 34 5., R 6 E, An adit, about 30 fr (9 3) long Ls in = sandstone
ceatatsing carbonaceous trash and - ‘terbeds of wiltstone at the base of the
Mouitor Butte Member of the Chinle Formation. The sandstone fills & charnel
about 100 £ (90 m) wide nd 10-15 f& (3-5 =) deep cut fnto the mottled-
siltatone unit of the Chinle Formatton (Javidsom, 1967, p. 76-77). The
Moeakopi Formation crops out balow the adit and comsi; of siltstone and
browaish gray nesr the contact. Of five samplec
. S. Bureas of Mines (Lave, 1981) & xample from mesr
f1tstons unlt had the highest uranium comtent

the base of the mottled
(6.085 percent Uy04).

Glen Rae prospect

The Clen Rae prospect fs (n the unsurveyed NX

6 E. A adft, about 33 fr (10 ») long, is in crossbedded, mediue to

coarse-gralved sandstone of the Shinarump Member of the Chianle Formation. The
adit fs on the west flask of & chansel, about 2,000 ft (610 ) wide and

(Davidson, the U. S. Bureau
(Lane, 1951) vare lov to woderste ia Uy0, contemt. Copper staini:
in the dump material aud one sasple contained 2.9 percant copper.

Klue Bird pr

The slue Bird prospect is o thé unsurveyed SWY/, sec. 14, T. 34 S.,
. 6 E. The workings consist of two adits, 40 ft (12 u) and 46 fr (14 »)
loag. The adite are on the cast flaok of the ease channel as the Clen Rae
pronpect (Davidson, 1967, . 78). The Shinarusp Mesber (s mostly iron-
stained, croasbedded, pebbly, medium- to coarse—grained sandstone. Copper
ainerals ave {n a siltstone uait near the floor of the drift. Radfosctivity

and Uy0; values ere’low (Lane, 1981). Copper values are mderate

les caken by the U. §. Berscs of Mines.

Lone B prospect

e Losc B prospect is in unsurveyed NE Y sec. 26, T. 34 5., B, 6 K.
The mﬂ'klw consist of two adits near the base of the Shinsrump Mewber in the
cen a channel that {s stout 1,400 ft (430 @) wide sad 1... than 20 ft
(6 w) & m-u-, 1967, p. 7 One adit, said by David: be about
100 2= (30 ) long, 1s now une ater. The other adit i3 125 e (38 m)
long and h- s Crosucacs a(f th'eats Siife: Radioactivity 1s irvegular and
s highest in sandstone of the Shinarusp costaining carbomaceous materisl or
fragwsate of siltstone. A sample taken by the U. S, Buresu of Mines across a
Large -uuu-. n.- surrounded by copper-stained carbosscecus sasdstone
shoved & vely high uraniue contest, 0.47 percest ¥,0,, and a copper
coutent of n N percent (Lane, 1981). :um- of the 1 Pormatios,
exposed asar che floor of the drift, is bleached from reddish brows to light
brgwatsh gray tn ite upper few inches, e 1t ts uomineralized.

Black Vidow prowpr -t

The Black Widow prospect is (n the W2 !j sec. u, To 34 5., K 6 2. The
vorkingm coesist of three adfts (two of wideh caved) driven along the
contact between the Shimsrusp Member of the Chinle yor-u- and the Moemkop!
Tommation ¢n the Weet s{dw ot ¢ broad, shallov channel (Daytdsom, 1967,

7. 79). The Shisarwep 1s cosposed of {rom-aratned, tperaely carbonscecus,
fine-grained sandstone vith silt Urantom miverall
Sopancs’ Botal asd wesk. The highest uraniuw contest in the three -u-

ke by the U. S. Buress of Mines from this prospect vas ouly 0.025 percent
u,z, Tlane, 1981).

: . Tallow Jacket prospect

The Yellow Jacket prospect is in & chanmel filled with Shinarusp exposed
or & ClAff in the wawurveped SEY sec, 14, T. 35 8
5 tver Falls Crosk. The channel fs 1,500 ft (460 -u-uawh (27 =)
coep (Davideon, 1967, p. 80). The workings consist of three adits drfvea
along the contact between the Shinarump and Clie Moskopl. In - northers
241t wantagralfsed, hMaached elltetons of the ¥ownkopl is exposed fn the
loor. The wills are sandstone and siltstone of the Shinarusp. A sone, about
10 4n. (25 cu) thick, of malachite and asurite s in siltstone and wudstone
sbout & fr (1.2 =" above the Hoor. A grab sanple from this copper-mineral
fone had » content of 1,09 perzcat Uy0 asd 4.31 percest coppse. A ssmple
from msdatone and siltstome  Salow Ay Bopper-aineral rone had 4 contant of

120 percent Gy0, (Lane, 1981),

In the ntidle and southers sdits the Shinarump (s (n pare conglomeratic
sandetone comtalaieg carbesacecis saterial; the uoderiying Xoenkop! ailtstone
1s bleached but usmineralicsd. Semples taken by the . S. Bureau of Mines
from the Shinaruap had o wranivs comeeat of ae much as 0.111 paccest Us0,
(Lane, 1961). Chonnel and grab sswples taken from this prospect by Davidson
(1967, p. 83) rauged from 0.001 percent U to 0,16 percent 0.

o comme JarRcePPe Bear the
esst edga of the area (Fig. 2). Host of the nmn- @ in the basal part of
~n Chiale Formation and in the upper part of the mx Toisetibs ‘ou’ the
of channels f{lled with sandstone of the Shinarump Mewber of the
hiate: e principal ore minersls are yellow and yellowish-green oxide
minerals of uranius and gresn wnd bSlue oxide winerale of coppar. Analyses of
sanples from these deposita shov that the metallie content varies grestly and
that the overall grade of the depostts (s Jow., The presence of o= in
severalwiiely spiced vater smples‘sugpence, however, thet the eakly
nineralized rocks mey underlis wuch of the ai None of the depesits have
Tode aitenekvaly miied; and propebly owwe fave SIATARE ¢ .u-ma-: smount ot
ore.

Davideon (1967, p. 70~71) lists five coiterta of fsvorable eavironmeats
for uraniua deposits o the Circle CLiffs ares, which inciudes the Trisssic
outcrops nar the Escalante Canyos Instant Study Area: (1) a channel cut in
the Noenkop! t1lled with sandstoe of the Stimarusp, (2} carbossccous marsrisl
in the sandstone, (3) sandatone with =
rest of the xandstone unit, (4) an overlying cap of relstively impercesble
sudstone, and (5) mearness to the reglonal plochout of the Shimarump. These
criterfa are generally presest in grount containing the known deposicts. As
presentiy known, however, the deposits are small and relatively lov grade, and
no pattern of ore bodles has bean recognized that would encourage exploration
of deeply buried Triassic straca. Consequently, the uranium end copper
potestial of the study srea is Judged Lo be low.

Although traces of gold were found {n pan coscentrates of stre
sediwants and shale from tha Chinle Formation (table 3), the reported values
(less than | pps) are too low to encourage prospecting.

The ofl and gas potential of the stwdy aresa appaars low. The ofl and ®
pomaibilities of the region lacluding the Escalaste Canyon Instant Study Ares
have been reviewed by Heylmun (1958), Kunkel (1965), Blakey (1974), and
Doelling (1975, p. 90-102). 011 has been produced since 1964 from the Uprer

lley fiald, about 12 mi (19 tm) west of the study area (fig. 3). Production
is from the Kaibab Limestons (Fermian) and from the Timpowesp Member (Lower
Trisssic) of the Moenkopi Formatfon along the crest of an asymmetric anticline
(Peterson, 1973; Doelling, 1975, p. 91-96). Ol in non-comserical smouats vas
discovered in Missiswippian strata.

Tventy-three sxploratory wells (table i) tncluding wells within the study

have been drilled in zestral Garfield County. Most of the wells were
lled on anticlines into Permian stri She
#ll the wells have been abaadoned. Mo
been tested ac least in part. tigraphic traps within he deeply Suried
rorks of the regfon are possible, but nove have yet been found.

Gypsua has been mined for local use from ti'e Carmel Pormstion meat
Escalante and Boulder (Domllfng, 1975, p. 149). it 1s in wavy layers asd pod-
1tke lenses irregulsrly interstritified with red mudst'na and siltetose and
yellovish-gray sandstone and lisestone of the Carmel Formution in
southwestern part of the study a: The grpsum has little potestisl for
{nodustrisl use because it is mostly clayey and silty, is lu .-nuy
Levagular layars oaly 8 fow fagt TALcK, and 18 'act cead

Othar coastruction matarisls within thé atudy ares {acisde .
Quaternsry alluvium and pediment deposits, send {n Quaternary eoli

L.vial deposits, and limestone in the Carsel Formation. Except for borrow
Pits in red modstons and siltetone of the Carmel Formation asd in gravels of
Ppediment deposits, little of this materisl has been used, because adequate
supplies of these materials are readily svailable outside the study area.

Collectors of roe 1s search the Escalante Canyos asd

aress fo 7 Chtef among these are the

TeddLoh-brovn £o black petrifiss ooed comen in the lower part of the Chisle
Formation aad in colluvial and alluvial deposits derived from thew. Chert
clasts of various colors are locally comson in pediment gravels snd deposits
derived from them. 11, spherotdal limonitic concretions are comson ia the
Navajo Sandstooe on Spencer Flat acd mear ed Breaks in the outhwestern part
of the ares. The concretions consist of & layer of iron oxides enclosing
loosely cemented sand. The spheroids raage from a fraction of en inch to &
few inches in dlameter. They are knows to collectors ss “Moqui balls” or

“Navajo cherries” (Doelling, 1375, p, 156). Large gypsum crywtals are cosson
in the Carmel Formation. The value of collected mineral specimens is small,
But the jresence of these materisls s an attractioa withia the study ares.
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The Federal Land Policy and Managewent Aet (Publfc Law 94-579,

October 21,

1976), requires the U, 84 Gec

Figuze 2.—Index aboving the location of exploratory vells drilled for ol and
sas in the Escalante Canyon lastant Stndy Ares and the Upper Valley ofl field.

ESCALANTE CANYON INSTANT STUDY AREA, GARFIELD COUNTY, UTAH
By

r, U. S. Geological Survey and M. E. Lane, U. S. Bureau of Mines
1981

of Hines to conduct miners! surveys olicer: Teas to determine their
aineral rasource potentfal. Results waat be made #vailabls to the publtc and
be submitted to the Presifient and the Congress. This report presents the
Fesults of & stricral aurvey ofjthe Licalante Canyon fastant Study Ares, Ueah.
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