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URANIUM DEPOSITS AT THE JOMAC MINE, WHITE CANYON AREA,
SAN JUAN COUNTY, UTAH

By Albert F. ITrites, Jr., and Geprge A. Hadd
ABSTRACT

The Jomac mlne 18 1n the White Canyon areao San Juan County, Utah,
about 13 miles northeast of the town of White Canyong Utah° The mine
is owned;py the Ellihill'Miping Company, White Canyon, Utah.

Mine workingé éongist of two adits connected by a crosscut. Two
hundred feet of exploraﬁory drifting and 2998305.feet of exploratory
core dfilling were éompleted during 1953 by tpe owners with Defense
Minerals‘Explorétion Administration éssistancéo_

" Sedimentary rdcks ekpogedvih thé area of the Jomac mine are of
Permian to Late Triassic age, having a combined thickﬁess of more than
1,700 feet. An ancient chahnel, from 200 to 400 feet wide and ébout A
feet deep, enters the mine area from the southwest, swinging abénptly
northwest near the mine workings apnd continuing to thelnorthern tip of
the Jomac Hill, Tpis channel was cut into the upper beds of the Moenkopi
formation and fillea”in part by Chinle and in part ﬁy Shinarump sediments.
This channel is marked by depressions that apparently were écoured into
its floor; a tributary.channel may have joined it from the southeast at
a point near the mine workings. Chinle beds intéftéﬁgue with Shinarump
beds along the southwestern part of the channel. After the main chanrel
was partly:filléd by silﬁétoné of thé Chinle~formationg theistréam.was'
apparently diverted into the trlbutary channel, and scours were cut into

the Chinle siltstone and filled by Shlnarump sandstone, conglomerate9



and siltstone. St;tistical study of wogd orientation in the beds of the
Shinarﬁmp cénglomerate further indicates a channel trend of about N. 23° W,
Basal siltstone=pebble conglomerétes appear to mark thé edge of channels
and scours.

Jomac Hill is on the crest of 'a_ southwest-plunging fold that is
on the west flank of a larger syncline. The area surrounding the hill is
broken by intense faulting, but no faults were noted in the vicinity of
the mine. -The major fractures in the mine workings strike N. 70° to 80°. E,
and are steeply dipping. Secondary steeply dipping fractures strike N°.h0°
to 60 © E., and N, 10° E. to N, 10° W. The fractures are belie%fd to be
related to the anticlinal structure rather than the faults, h

Most of the uranium is contained in coal, associated with jarosite
and gypsum in sandétone,‘cohglomeraté, or saﬁdy'Siltstone near the basé
of the Shinarump conglomerate. Uranium occurs iﬂ a fibrous green secondary
mineral, metazeunerite, an unkﬁown fibrous yellow mineral, and an unknown
massive yellow mineral. Secondary copper minerals, including malachite,
azurite, and chalcanthite occur locélly with the'urah_iﬁm'mineralso |

Principal o:é guides af‘the~ﬁomac mine aré channels, and ségurs ét'
the bottom of these channels, coai»bearing sandstohe or 6ong;omerate at

the base of the Shinarump conglomerate, coal;, and jarosite.



INTRODUCTION

Loéaﬁ;pn and accessibility
. ESEELEN E IS R 1

The Jomac mine is on the east éide of the Colprado River about 13
miles northeast of the town of White Canyon, San Jpan County, Utah
(fig. 1). The town of White Canyon, Utah is across the river from Hite,
Utah,v The prope;ty is reachéd from the town of ﬁ@ite Canyon by
traveling about 3 miles east along Utah Highway 95 and then turning to
the northeast on a pulldozer road that leads to the mine. An airstrip,
suitable for light plan689 is available on the flats above the Colorado
River 2 miles northeast of the Jomac mine. The nearest point f&gArew
ceiving uranium ore is.22 miles by road from thdldomac mine. The ﬁine
workings are on the southeast side of the Jomac Hill at an altitude of

about 5,200 feet.

History

The Jomac mine is on an unpatented claim located by J. B, Plosser
and A, M, McLeod in November 1950, The property is owned by tﬁe Eilihill
Mining Company, White Canyon, Utah, a corporation recently formed to
explore for and to develop uraniumvdeposits° The property owned by the
Company consiéts of three cdntiguous lode claim$ known as the Jomac I,
Jomac TI, and Jomac IIT, in unsurveyed T, 34 S., R. 14 E. Salt Lake

principal meridian,
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Mine workings

Two adits, 315 énd 130 feet long, had been driven into the
uraniferous deposit by August 1953. These adits have been connected
by a 75-foot crosscut., Another crosscut was being driven from adit no. 2
to intersect the extension of adit no. 1 at a point approximately 140
feet behind thé rim. A short drift, 25 feet long, has been driven

northward from adit no. 1°

Diamond dn&}ling

Between December 1952 and June 1953, 2,98305 feet of exploratory
diamond drilling was completed at the Jomac mine by the owners with
financial assistance from the Defense Minerals Exploration Administration,
contract Idm-E397. Theée holes tested the eastern part of Jomac Hill where
beds of Shinarump conglomerate are exposed at the rim. The drill holes
ranged from 33.8 to 159.0 feet deep; all of the holes were ?ollared in
beds of the Chinle formation, above the Shinarump rim and all except four
of the holes were bottomed in beds of the Moenkopi formation. Core was
recovered in both;the‘Chiple gnd Shinargmp beds and was logged in detail

in the Shinarump section.

Field methods

+ The Jomac mine was studied in detail by the writers during May l§53, A
surface map was prepared on a scale of 1 inchvequals 100 feet using plane table

methods., Structural contours were drawn of the bottom of a basal sandstone of
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of the Shinarump conglomerate, of the top ofjhhé'MbenROEi formatiohm and -
of an upper resistant siltstone bed of the Moenkopi formation, to
determine what effect channeis and the regional dip of the strata may
have had on the localization of the wranium deposits, Structural contours
drawn of the bottom of a basal sandstone of the-Shingrump cohglomerate
and the top of the Moenkopi were corrected for fegional dip by using the
contours of the siltstone bed of the Moenkopi formation.

The Shinarump dong;pmerate was logged in detail in each of the 32
holes; ang“these“data were used in“igtefpreting the moge of uranium
occurrence and in determining the grade and reserves Of the uraniferous
rock, | |

| A transit survey was made of part of the minevWOrkingsg‘and wall
maps were prepared of the workings on a scale of 1 inéh'eqﬁals‘5 feet.
More than 40 samples of the Shinarump beds were €ollected in'the mine
workings. Analyses for equivalent uranium have been made on 28 of these

samples and for copper on 10 of the samples,

| Acknowledgments /(

' The Jomac area was mapped by T. L_° Finnell;, J. D, Sears, Lyman Huff,
agd Rbggr Mofrison of the U. S.'Geo;pgical Survey in the coursé’of the'
areal mapping in the White Canyon district during the 1952 field season.
This mapping was on a scale of 1 inch equals half a mile and is shown in
figure 2. Charles Lough of the Geological Survey assisted withvthe under-
ground geologic mapping. | |

The writers wish to thank Mr. J. B. Plosser; president, and Miss

Mirgaret Jordan; secretary, of the Ellihill Mining Company for many favors

and much helpful information furnished during the investigation.
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This work was done by the U. S. Geological Survey on behalf of the

Division of Raw Materials of the U. S. Atomic Energy Commission.

GEOLOGY
Stratigraphy

Jomac Hill 1e composed of sedimentary rocks of Permian to Upper
Triassic ege° These rocks are on the west flank of the Monument upwarp,
the beds in general stnlke N. 20 W. and dip 2° SW. ' The Mbnument ‘upwarp
is a large‘northwtrending antielinal structure more than»éo miles long,
ex&en&ing'for 30 miles on each side of the San Juan RiVer.(Gfegoiyg 1938,
Po 85#8_8)., The upwarp has a gentle west slope with dips’ ranging f;"vrom‘ 0.5°
to 2°, and a steeper east slope with dips locdlly eiéeeﬁing“SOo.:fThe
exposed sedimentary rocks in the vicinity of the Jomac Hill have a
combined thickness of more than 1,700 feet.

In places reddish-brown siltstone of the Moenkopi formation underlies
sandstone and conglomerate of the Shinarump conglomerate, and in places
the Moenkopi siltstone underlies siltstone that can be traced into beds(
of a loﬁer member‘of the Chinle formation (fig° 2). The Shiharump coﬁu
glomerate, the uraniumpbearing formation, intertongues with the lower
member of the Chinle formation and is present only onm the east side ef
the hill where it crops out as a ledge beneath the Chinle formatiepo. A
sandstone bed of the lower member of the Chinle formation ceps.theghi;l;
ﬁhe Chinle formation is composed of carbonaceous eiltstone and claystone

and three premineﬁt beds of sandstone or conglomerate.
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Cutler formation

‘The Cutler formation of Permian age exposed in the areéa of meac,ﬁill
includes the Cedar Mesa sandstone member, the Organ Rock member and the
White Rim séﬁdstone member. The Cedar ﬁesa sandsfone member’ forms the
base above which the hill rises. This member is about 1,000 feet thick
én@ éonsisté of cream=colo:ed9 crossbedded sandstone with local red
shale beds nedr the top. Reddish=brown siltstone and very finewgraiped
sandstone of the Organ Rock member forms the lower slopés of the hili
and part of the nearly vertical wall above the lower slopes. The Organ
Rock memher is about 300 feet thick in the area; The White Rim sandstone
(not shown on fig. 2) ranging from 10 to 20 feet in thickness, forms a
light-colored ledge beneath the Moenkopi formation. The White Rim sand-

stone member is composed of cream=colored, fine-=grained sandstone.
‘Moenkop] formation

The Moenkopi férmatioﬂ of Early and Middle (?) Triassic age is
about 300 feet thick in the area of the Jomac mine and consists of thinly
laminated dark reddish=brown sjltstone and fine-grained sandstone in.beds
ranging from a few inches to 4 feet in thickmess. The upper Moenkopi beds
héveAbeeﬁ altered to light oliyeagray for athickness of as much as 7 feet
and‘for an average thickneéS‘of 3 feet beneath the Shinarump conglomerate
ahd the lower membef of the Chinle formation. These altered Moenkopi
. beds are Qisninguished from Shinarump and Chinle siltstones by the fact
that they are de&éid Qf cafbonaceous plant material whereas the Shinarump
and Chinle'siltstonescommonly contain carbonaceous matter; also many of the
Moenkopi siltétones split along micaceous cleavage planes whereas the Chinle

and Shinarump siltstones are not readily split.
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The alteration zone at the top of the Moenkopi formation attains its
greatest thickness in drill hole né. 19, where a low hill of Mosnkopi
éiltstone is partly enciréled by a bend in the channel cut into the
Moenkopi formation. This long narrow projection of red Moenkopi siltstone
would have been in a very favorable position for chemical attack by
waters passing through the Shinarump- and Chinle-filled channel either
when the sediments were being deposited or at a later time. The degree
of alteration appears to be independent of the type of sediment above the
Moenkopi formation, suggesting that the alteration was caused by solutions
associated with the original stream rather than by later solutions which

would be mostly restricted to the more permeable rock.,
Shinarump conglomerate

The Shinarump conglomerate beds of Late Triassic age at the Jomac
mine fill a channel that has been cut into the Moenkopi formation on the
east side of the hill and into siltstone of the Chinle formation west 6f
the mine workings. The Shinarump conglomerate ranges from inghtly more
than 10 to 30 feet in thickness in the area of the Jomac mine and consists
of very fine- to coarse~grained sandstone, conglomerate, siltstone, and
claystone. Geologic sections of the Shinarump beds cut by the diamond
drillipg\and‘exploratony drafting are shown in figure 3. The sandstone
péds,¢f‘the Shinarump conglomerate are cross-laminated and rangé from
slightly less than 1 foot to 7.6 feet in thickness. The basal sandstore
beds are coarser grained than those higher in the section. Most of the

sandstones are very pale orange,. freckled with limonite. The rock is
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composed of subangular quartz grains and minor pale-=yellow micfocline
grains set in a matrix of claystone or siltstone. Some of the sandstone
beds contain both wood fragments that have been altered to coal; and
wood that has been replaced by limqﬁite and hematite. Many of the beds
contain limonite_and Jarosite imprégnationso'

Occasional conglomerate beds, from 0.5 to 5,0 feet thick, occur at
various horizons in the Shinarump conglomerate, although the conélomefates
are most commonly at either the base or top of the Shinarump. Where
coniglomerate occurs at the base of the Shinarump; beds of the lower member
of the Chinle formation are not present beneath the Shinarump, and the
conglomerate rests upon the Moenkopi fbrmation° In generalg these basal
conglomerates occur along the upper edges of channels or at edges of
depressions on the floor of the channel as shown in figure 3, bart d in
drill hole no. 1. The conglomerate beds at. the top of the Shinarump appear

:to intértongue with siltstoneibeds of the lowér member of the Chinle
férmatiog and_afe believed to have filled scours cut into underlying beds
of Séﬁdééone;éndzéla&éﬁoﬁéoi | |

‘The basal conglomerate beds of the Shinarump conglomerate‘are medium
gray to grayish-yellow and contain an average of about 20 percent Moenkopi
siltstone pebbles in a matrix of siltstone or fine- to cbarseagrained
éaﬁdstqneo Pieces of coal are abundant in most of tﬁis~conglomefatefand
are associated with jarosite, gypsum, iimoniteg and local pyrite. Wood
replaced by hematite and limonite is.present in minor quantities.

The conglomerate beds near thé top of the Shinarump conglomerate
range from very pale orange to gréyishmorangé gnd éonsist of as much agl

50 percent carbonaceous siltstone pebbles set in a very fine~ to fine-~
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grained sandstone matrix. Hematite- and limonite-replaced wood is abundant,
and carbonized wood (coal) is present in chunks up to 1 foot in length.
Impreésioqs of limonitized wood more than 9 feet long and 1-1/2 feet across
have been found; the larger pieces apparently dammed pebble'beds behind
them.

| Thin beds of gray carbonaceous siltstone are common thrbughout the
Shinarump conglomerate and are abundant in the upper part of the formationo
“Most of these siltstohe beds are less than 1 foot thicRQ. A bed of gray’ |
claystbne 2;9 feet thick was cut in the upper paft of the Shinarump con-
glomerate by drill holé no. 13 (fig. 3, secs. a and b); a seam of light-
gray siltstone, less than 0.5 feet thick, occurs at, the base of the ore=
bearing carbonaceous sandstone in the outer pérts of the mine workinés.
This basal siltstone bed has been included with the Shinarump conglomerate
because locally it contains quartz grains similar in appearance to the
sandstone beds above it.

The name Shinarump conglomerate is restricted by the writers at the
Jomac mine to the sandstone; conglomerate, and interbedded siltstone and
claystone. The variegated and carbonaceous siltstones that inteftongue
with and underlie the sandstone beds of the Shinarump conglomerate west
of the mine'workings aré continuous with beds of the lower member of the
Chinle formation and are believed to be a part of this member. Inter-
ﬁonguing between the Shinarump and the lower member‘of the Chinle formation
may be of two types: 1) upper beds of sandstone of the Shinarump conglomerate
extend as fingers into siltstone or claystone of the lower member of the
Chinle formatioq, or 2) a laterai lens of Shinarump conglomerate extends

upward from the top of the Moenkopi formation into the Chinle formation.
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Gradational contacts between the Shinarump conglomerate and the lower
member of the Chinle formation have been cbserved at the Jomac mine. In
general, the Shinarumﬁ is finer in grain size near the top, and the
contact between the Shinarump conglomerate and the lower member of the

Chinle formation would not be placed at the same horizon by every observer,
Lower member of the Chinle formation

The lower member of the Chinle formation of Late Triassic age forms
the upper 170 feet of the Jomac Hill, This member is composed of gray
carbonaceous siltstone and claystone and three prominent beds of sandstone
and conglomerate.

The upper conglomerate sandstone, rénging from 4 to 6 feet in thickness,
forms the crest of the hill. This sandstone is equivalent to the prominent
conglomeratic sandstone capping many buttes and benches in the White
Canyon area.

A less prominent sandstone crops out approximately 65 feet above
the top of the Moenkopi formation and forms a discontinuous narrow bench
around the hill. This sandstone ranges from 5 to 14 feet in thickness;
it is a thinly laminated, very fine-grained, very pale orange, freckled
sandstone consisting of subrounded quartz grains cemented by limonite-
impregnated clay. In. some places a thinner bed of limonite conglomeréte
underlies this sandstone, and the sandstone grades laterally into conglomerate.

A third sandstone, ranging from 7 to 14 feet in thickness, is from
4O feet to 50 feet above the top of the Moenkopi formation. It is a thinly
laminated, poorly sorted, medium="to coarse=grained, white, very pale-

orange, and grayish-orange sandstone composed of clay pebbles and quartz
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' grains in liﬁxonitic clay cement. Limonitized wood as much as 9 inci'xes aéross is
concentrated in this sandstone and in places a_lnfoot bed of conglomerate
underlies this sandstone, This conglomerate ranges from pinkish gray to
light oll.:’..ve”gmy(S and consisvs.of siltsvone and clay pebbles and quartz gfains
in a matrix of clay and limonite. Gypsum and limonitized wood are abundant
in local accumulations; one fragment of limonitized gypsiferous wood was

abnormally radioactive to a slight degree,

Sedimentary structures

Channels

The top of the Moenkopi formation (fig. &), forms a surface that
strikes approximately N. 25° W. and dips 2° SW because of the regional
dip. This surface has a hcfoot rise near the north end of the hill, a
3-foot rise centered on drill hole no. 19, and a valley that trends N.
70° W. and separates these highs. Superimposing the structural contours
of the regional dip of figure 5 upon the structural contour of the top of
the Moenkopi formation in figure Qythe Moenkopi surface was regtored to a
horizontal position (fig. 6).

A channel was scoured into the upper beds of the originai Moenkopi
surface (fig. 5). This anclent stream course entered the area of the
mine workings from the southwest turned abruptly in the vicln‘ty of dr111
hole no. 13, and continued N. 23° W. to the north tip of the Jomac hill, |
This channel is about 400 feet wide where it enters the mapped area,
narrowing to less than 200 feet at the north end of the hill. The channel

has an average depth of about 4 feeﬁ and is marked by a 4-foot basin-like
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depression scoured into its bottom at drill hole no. 25. The chanhél has
been filled mainly with siltstone -beds of the Chinle formation west of the
line representing the base of the Chinle formation in figure 6, and by
sandstone, conglomérate and siltstone beds of the Shinarump conglomerate
east of this line.

Contours drawn on the bottom of the basal sandstone of the Shinarump
conglomerate (fig. 7) indicate a channel, approximately 150 feét wide and
4 feet deep,vthat trends N. 24° W, from a point about 100 feet southwest
of the portal of adit no. 2 to a point about 150 feet southweét of £he
north tip of the Jomac Hill. This éhénnei qqrresponds‘with the channel
in the top of the Moenkopi formation (adjusted for regional dip, fig. 6),
including the channel from the bend at drill hole no. 13 to the north end
of the hill. This Shinarump-filled channel is marked by three basin-like
scours in its bottom at drill holes nos. 2, 24, and 29. These scours
range from 2 to 4 fTeet deeper than the channel. Another scour to the
southwest of the main channel is 5 feet deep and is centered in drill hole
no. 27. A somewhat similar channel at the bottom of the basal sandstone
of thé Shinarump conglomerate, after adjustment for regional dip, is
shown in figure 8. The northweét dip of the cross=stratification in the
sandstones of the Shinarump conglomerate suggests that water flowed
toward the northwest. | |

The edge of channels seems to be marked in places by siltsténe=
pebble conglomérates. 'These conglomerates‘ére believed to represen£
material that slumped from the upper banks of the streams and was ‘
incorporated into the stream sediments. The presence of such conglomerates

may profe to be a guide in exploratory drilling for channels.
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Wood orientation

Wood replaced by limonite and hematite‘occurs above the basal
carbonaceous sandstone beds of the Shinarump“éonglomerate and is
especially abundant in conglomerate beds exposed in the upper parts of
the mine workings. The orientation of 37 pieces of wood less than 12
inches long and of 38 pieces of wood more than 12 inches long is shown
in figure 9,

These diagrams suggest that; in general; the wood fragments,
regardléss of size, have a resultant orientation of N. 21° to 24° W,

(or S, 21° to 2h°'E.), These pieces of wood were depbsited‘at the bénd
of a channel; the part of the channel north of the mine workings trends
dbout N. 23° W, (or S, 23° E.) and the part south of the mine workings

" trends about N. h5°AE. (or S. 45° W.). The resultant direction is nearly
parallel to the part of the channel north of the mine workings and‘only

a few pieces of wood méasured were alined: parallel to the part of the
channel south of the workings. As previdusly stated;, the general north-
wegp dip of the crossastrétification in the Shinarump conglomerate in
tﬁ; mine workings sugge§ts that the stream flow was ffom south'td:north
in the channel. If this flow direction is correct, the wood at the bend
has been deposited in a general orientation nearlj pafallel to the neﬁ
diréétion of flow. This high consistgncy in direction of wood orientation
suggests that orientation studies elsewhere in Shinarump=filled.channelé
may be of considerable'assistancé in planning exploréﬁién. A relatively
small number of pieces of wood, perhaps less than 4O, may be necessary to

determine the trend of a channel.



Number of fragments = 37
Resultant orientation = N. 21° W,

.8
a. TFragments shorter than 12 inches

N

W .

Number of fragments = 38 ‘
Resultant. orientation = N. 24° w.

S

b.-'Fraéments longer than 12 inches

Figure 9 . Diagrams showing the orientation of wood
fragments at the Jomac mine, San Juan County, Utah.

-
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Structure

Folds

The structural contours on an upper bed of the Moenkopi formation
(fig. 5) indicate thét Jomac Hill is aiong the crest of a southwest~
trending flexure. This flexure is on the west flank of a northeast-
trending syncline which extends from a few hundred yards east of Jomac

Hill to the south side of White Canyon.
Faults, fractures and joints

Jomac Hill is in an area of intense faulting as shown in figure 2.
Most of the faults are steeply dipping, strike. N. 50° to 75° W., and
have vertical displacementégfrom a few feet to more than 80 feet. The
nearest fault to the Jomaé mine is about half a mile north of the workings,
and may be seen from the mine road below the hill. This fault strikes N.
65° W. and dips from 75° NE to vertical. The stratigraphic throw measured
by T. L. FinneIl is 10 feet with the north side of the fault down$hrowns .

No displacement was noted in the fractures at the Jomac mine. A
study was made of I5L fractures in the mine workings to determine the
major systems andithe amount of fraétune filiing fort each syststem?. Most
of the fractures are steeply dipping, and_relativelj few of them cut all
of the Shinarump beds exposed in the wall at the points of observation.
Instead, the fractures tend to end at contacts between lithologic units,
The strikes of three prominent sets of fractures are shown on figures _
10 and 11: 1) N, 70° E. to S. 80% E., 2) N. 40° to 60° E., and 3) N. 10°

E. to N, 10° W. All strikes were recorded in the northern hémisphere but
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Circular graph showing percentage of fractures
with strikes withim 10° of arec.

115 fractures
Bach division equals 1.5 percemt.

Pigure 10. Diagrem showing the strike of wafilled steeply dipping
' fractures, Jomac-mine, Ssn Juan County, Utah



Circular graph showing percentage of fractures
vith strikes within 10° of arc. - .

39 fractures

Each division equals 2.5 'percenﬁ.

Figure 11. Diagrani showing the strike of steeply dipping
fractures that have been filled with iron oxide .
and gypsum, Jomac mine, San Juan County, Utah:
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. were plotted on'both the northern and southern hemispher'es. The méj,of

trend (N, 70° E. to S, 80° E.) is roughly parallel to the axis of the
flexure and may represent the longifudinal set of crestal fractures,
None of these fractures appear to be related to the faults in the area.

A diagram showing the strikes of 39 fractures that have been filled
with iron oxide and gypsum is shown in figure 11. It will be noted that
three major séts of fractures have been filled by these secondary minerals;
these sets strike N, 70° to 80° E., N. to 10° W., and N, 30° to 40° E. |
In general, these sets are similar to the sets of fractures that contain
no secbndary minerals, and abparently each of the three principal sets
was favorable fof secondary mineral deposition. This also suggests that
all of the fracture systems pre-dated the movement of at least some of

‘ . the secondary solutions contaixiing iron and sulfates. If some of the
unfilied fractures were caused by the underground mining operations, the
fractures were formed along pre-existing planes of weakness parallel to
the filled¢frécture planes, For this reason, it appears to make very
little difference whether filled or unfilled fractures are chosen for

study to determine prominent fracture directions.
URANIUM DEPOSITS
Localization

Most of the uranium at the Jomac mine is believed to be contained
in carbonized wood, associated with jarosite and gypsum in sandstone,
conglomerate, or sandy siltstone ‘near the base of the Shinarump con-

glomerate. Abnormal padiocactivity has been found in carbonized wood
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fragments in the sandstone above the basal sandstone, but this carbonized
wood is insufficiently concentrated to constitute ore bodies, A more
detailed distribution of individual pieces of uraniferous carbonized wood
in the mine wall is shown in figure 12. This carbonized wood is believed
to be low=rank coal; it is dark gray to black, is light weighi, and has

a silky sheen. It may be a vitrain and can be burned over a gas flame to
give off volatiles. The area in which the carbonized wood aﬁd uranium is

concentrated in the lower Shinarump beds is shown in figure 13.
Mineralogy
Uranium minerals

Uranium minerals at the Jomac mine include metazeunerite, an
unknown fibrous yellow mineral, and an unknown massive yellow mineral;
no pitchblende nor uraninite has been found.

The metazeunerite (Cu(UOz)z(AsOh)268H20)_occurs as pale green
plates as much as 2 mm across, coating pieces of coal and associated
with plates of gypsum and coatings of jarosite. Some of the metazeunerite
plates are in clusters radiating about a center. The results of semi-
quantitative spectrographic analyses of the metazeunerite are shown in

table 1,
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FIGURE I3. MAP SHOWING THE URANIUM DEPOSIT, JOMAC MINE,
SAN JUAN COUNTY, UTAH.




Table 1. =uSem1quantitative spectrographic analyses of secondary
uranium minerals, Jomac mine, White Canyon area,
San Juan County, Utah, in percent 1/

Wineral — Over 10 5-10 35 0,51 0.1-0.5
Metazeunerite U ~ Cu Ca,As,Si, Fe None
- - © ALP
Unknown fibrous yellow  Si,U AL Ba,P,K, DNa T4
uranium mineral Fe,Ca,Mg :
Unknown massive yellow -UyP Al,Fe Ca Norne si

uranium mineral

S

i

1/ Analyst, Katherine E. Valentine of the Geological Survey
Washington Laboratory.

The unknown fibrous yellow mineral occurs as impregnations in the
upper sandstone beds of the Shinarump conglomerate a few feet north of
adit no. 1. The mineral fluoresces an intense yellowish green, Semi-
quantitative spectrographic analysis suggests that the mineral is a
$ilicate as shown in table 1.

The unknown massive yellow uranium mineral is in nodular porcel-
lainous masses as ﬁuéh as hglf an inch across, associated with carbonized
wood‘aﬁd gypsum in sandstone beds near the base of the Shinarump con- |
glomerate. The X-ray powder pattern of the mineral matches none of the
standard uranium minerals in the files of the Geological Survey. The

results of semiquantitative spectrographic analyses are shown in table 1.
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Sulfide mirerals

Minor amounts of chalcopyrite impregnate a sandstone lens in the
basal coal-bearing sandstone near the end éf adit no. 2, in the coal;
bearing sandstone in the cross cut, and in basal Shinarump siltétone in
drill hole no. 17. Pyrite occurs in some of %he sandstones and siltstones
of both the Shinarump conglomerate and the lower member of the Chinle
formation. In general,the pyrite replaces pieces of carbonized wood in
these rocks, but in places it also impregnates the sandstone. The 0,5~foot
coal-bearing sandstone cut by drill hole no. 1 contains approximately 4
percent pyrite, impregnating the rock and replacing the woody cells of
the coal. Nodular concretions of pyrite have been fqund incore ‘;-i‘-nqmi;dri;ljl’ho_les

that have cut Chinle clays about 100 feet above the Shinarﬁmp beds.,
Secondary copper minerals

Secondary copper minerals found at the Jomac claim include malachite,
azurite, and chalcanthite, in addition to the metazeunerite previously
described. Small amounts of malachite and azurite occur at the Shinarump-
Moenkopi contact, associated with gypsum. Chalcanthite locally impregnétes

the basal coal=bearing Shinarump sandstone bed exposed in adit no. 2.
Gangue minerals

The gangue minerals at the Jomac mine include quartz, feldspar, clay
minerais,'hydrous iron oxides, hematite, jarosite, gypsum, and manganese
oxides, Quartz is the most abundant of the gangue minerals,_occurfinguas

grains in the sandstone, siltstone, and conglomerate. These quartz grains
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consist of coarseiy crystalline quartz and quartzite; secondary quartz
overgrowths are present on many of the quartz grains in the poorly.
ceméﬁted medium- to coarse-grained sandstones. | |

A few grains of pale-yellow microcline are écéttered throughout the
sandstones of the Shinarump conglomerate, Some of the feidspéf grains -
appear to have begn altered par;ly to a clay mineral. |

' Ciay miﬁerAls f&rm the cement of éome of‘the:séndstoﬁe, are abundant
constituents of sone of the siltstoné beds and?pebbles, and have replaced
some of the feldspar grains.

A mixture of unidentified hydrated ferric oxides, referred to as
limonite, but probably principally goethite, has replaced some of the
fragments of wood and has impregnated many of the sandstones and con-
glomerates., The iimonite is beliéved to be of supergene origin and
probably has been derived from pyrite. The limonite freckles in some of
the sandstone may have resulted from the alterﬁation of pyrite crystals
that impregnated the sandstone. |

Hematite_has replaced some of thevfragments of wood and has locally
impregnated the sandstone. The hematite is nearly'everywhére associated
with limonite. | |

Jafo#ite is'ébuhdant i{ thé”iowermost s;ndstone; conglomerate, aﬁd
siltséone beds of the Shiﬁé;ﬁmp conglomerate, It forms part of the
cementing materiél of some of thé'sedimentary rocks whiéh contain abundant
pieces. of carbonized wood. Thefciose'associatioh between jarosite and
uranium~bearing cérbonized wood ﬁékeé jarosite a guide'in‘determiniqg bed;

that may be favorable for finding ore.
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Abundant gypsum occurs in the basal coal-bearing Shinarump sandstone,
in the upper 1 foot of the bleached Moenkopi beds, and along fractures..

The gypsum is most commonly.associated with the coal in the Shinarump
cénglomerate; many pieces of coal are partly éh;rounded by a layer of
gYpsum as much as one=-fourth inch thick. Gypsum along the fracture surfaces
is commonly associated ﬁith limonite.

Manganese oxide forms a widespread coating on many bedding surfaces
and fracture planes in the bleached Moenkopi siltstone, and forms irregular
coatings of the quartz grains and clay cement of many of the Shinarump
conglomerate beds exposed in the undergfound workings and in the diamond-

drill cores. The secondary copper minerals are commonly associated with

manganese oxide.

Ore guides.

The principal guides believed té‘ﬁe uéeful in the underground ex-
ploration aré the Shinarump-filled channel, the included basins, carbo--.
naceéussandétone or congloﬁerate at the base of the Shinarump beds, coal,
and jarosite. Jarosite appears to be of the greatest value for exploratory
drilling, especially in holés in which pieces of uranium-bearing carbonized
wood may not have been penetrated; the Jomac mine is the only deposit in

the White Canyon area in which jarosite is cqnsidered a guide to ore.
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CONCLUSIONS

The detailed study at the Jomac mine has helped to clarify several
questions pertaining to the nature of channels and their'cgnéained
sediﬁeﬁtary features in the White Canyon area. |

Geologists working in the White Canyon area for the Atomic Energy
Commission have maintained the belief that a better understanding of
channels cut into the Moenkopi formation and filled by Shinarump con=-
glomerate may be obtained by adjusting the structural contour maps of
the surface of the Moenkopi formation for regional dip. It has been
shown in the previous discussion that such adjustment for regional dip
is necessafy at the Jomac mine to produce a logical chanﬁel ﬁicture;‘
It is believed that such adjustment may define more distinctly many of the
channels in the area.

This study Has/aléo suggested that structural contour maps on the
bottom of the basailséﬁdstone or conglomerate bed of the Spinarump con-
glomerapeﬂmay‘indicate depressions and channels imperfectly Qefined:or

not ééfined at all by the contours on top of the Moenkopi formation where

“ e
e

siltstone or claystone overlies the Moenkopi beds. Such channels above
the Moenkopi surface may change somewhat in trend from those cut into the
Moenkopi beds and may be the major localizing structures of many of the
deposits. Shinarump and Chinle rims should Se examined thofbughly with
the possibility in mind of channels frém a few feet to perhaps tens of
feet above the Moenkopi surface.

The significance of wood-orientation studies is believed to 'be im-
portant in determining the tfqnd of channels, and as few as 40 observations
may be sufficient. Apparently the size of the wood fragments is not . ...

important in such studies,



39

Edges of channels may be determined by the presence of siltstone-
pebble conglomerates and ponglomeratic sandstones that contain pebbles
of the underlying siltstone beds. These conglomerates require con-
siderably more study at other localities in the White Canyon area
before they can be established as a guide to channels.

Jarosite may be usefﬁl as an ore guide in.the White«canYOnﬁarea in
deposits in which the uranium is concentrated in carbonaceous material,
but it must be used carefully in connection with favorable lithology and

other criteria.
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