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DISTRIBUTION OF COARSE:: ANDI FINE-GRAINED ROCKS IN THE
WASATCH FORMATION AND THEIR RELATIONSHIP TO URANIUM
~ DEPOSITS, POWDER RIVER BASIN, WYOMING

By Dav1d F Dav1dson

) ;«BSTRA‘cT A T
? ;v}a. B

-A brief study of the areal d1str1but10n of the various rock types of

'the Wasatch formatmn in the Powder Rlver Basin, . Wyommg, was made C

during the summer of 1952. In the south and central parts of the basin, the
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Wasatch formation appears to contain coarser-grained rocks in contrast
to the northern-part, ‘which contains relatively'no coarser-grained rocks:
The finer-grained rocks are abundant in the northern and central parts of

T T

the basin but relatively s garce: in the .southern part.’ . The known uranium

deposits in the Wasatch are in the central area where coarser-grained

sandstones are complemented by abundant finer-grained rocks such as

shales and siltstones.
INTRODUCTION

Uranium deposits were discovered in the Eocene Wasatch formation
of the Powder River Basin, Wyoming (fig. 1) in October, 1951, by the
U. S. Geological Survey (Love, 1952). . A Geological Survey field party
studied the uranium deposits of the Pumpkin Buttes area (:fig. 2) and searched
for further deposits dux;ing the summer éf 1952. - A reconnaissance for

radioactivity in the Powder River Basin, excepting the Pumpkin Buttes
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area, was made as a part of this search. The work was done on behalf
of the Division of Raw Materials, U, S. Atomic Energy Commis sién.

In the course of the reconnaissance a brief study was made of the

‘areal distribution of the coarse- and fine-grained rocks of the Wasatch

formation, Thé puli'po.évé‘“}of the studywas t;)“ dete frr;ine. 1fthe -lixtébrhxiferous
deposits of the Pu?n%l%in Buttes giﬂea were related in any wayto ;..__particular
lithologic faciesv of th‘e :"Was'a,i‘tc':hk-’:fyor'rn:va.t_ié,'n, .foz_'. ‘vi'f 's‘_gch‘a réjlaticl:;r;ship were
known to exist, it wodl‘d b..e, Sf as sist;cmce 1n guidiﬁé"fhe seérch fc;r‘furt_her
uraniferous dé_P,osits in f:he Wasatgh formati‘on. o

This réport is based upon informatic;;:~g'afl‘;;red at 26 localities while
making autombl;)ile t.i-averéeé‘ o.f‘avlll <'>f't1:1e principal'ia.nd secondary ‘foads

and a number of the trails which lie on rocks ‘of the Wasatch formation in

‘the Powder River Basin. Where exposures were adequate, the~thi§:kness

of each rock type was estimated, and at localities at which sandstone is
exposed, the grain size was noted by comparison with.a grain size chart
based upon the Wentworth size scale (Wentworth, 1922).

PREVIOUS INVESTIGATIONS OF THE WASATCH
FORMATION OF THE POWDER RIVER BASIN

A review of the geologic literature describing areas in the Powder

 River Basin known to contain Wasatch rocks has shown that a regional

study of the lithology of the formation has never been undertaken and that
only very sparse lithologic data, even in small areas, are available.

Reports by Davis (1910), Dobbin and Barnett (1927), Gale and Wegemann



(1908), Shaw.(1909), Stone- and Lupton (1908), Taff (1909), Wegemann

(1910, 1913), Wegemann, Howeii, and Dobbin (1928), '.and:Winch‘es.ter (1910),
concern only the coal resources of \tarlous parts of the basm | Reports by |
Hembree, Colby, Swenson, and Davis (1952) and Littleton (1950) dlscuss
ground and surface waters of parts of the basin but contain 11tt1e data .' |
descrlbmg the 11thology of the Wasatch Early’.workers tn the' Powder River
| Basm d1d not d1fferent1ate between the f‘ort Umon formatlon of lé’aleocene
age, and the ‘Wasatch fortnation of Eocene age until Wegemannv(l917) .
re_p‘orted; Eocene fos'sil.s frorn beds wh.i‘lc‘h had previousi}t been assigned to

the Fort Union formation.
 COMPILATION OF FIELD DATA

To prepare figure ;, the :gnain size of the coarsest sandstone bz;e'se.nt
a’.t'a locality waslplotted on a mab"s"howin‘g:.the .area of outcro‘b of"thel
Wasatch formatlon as 1nd1cated by Love and Weitz (1951) For each
1oca11ty at wh1ch a. strat1graph1c sectlon was measured, a ratlo of fine- "~
grained rocks (including coal, carbonaceous shale, ‘claystone and siltstone)
to coarse sg'xl-ained';ro,cks‘(._,sandstone), -was computed and plotted. | Data. are
'in'cluded from the”pr‘incipal stratigz.'a‘phic section described by "i[‘r0yer,
McKay, Soister, and Wallace (1953).

No attempt has been made to show the areal distribution of the
Moncrief and Kingsbury conglomerate members of the Wasatch formation

- in the vicinity of Buffalo. These represent the coarse clastic western
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EXPLANATION

Lower contact of Waaatch formahon
(generah:cd l'rom Love and We:lz. 1951)

/ . . v

Approxlmale 1iHe of ia tratig Faphic *

acctioni of Wasatch (ormauon
(Troyer et. al. 1953)

HE L e

L °
Points at which rocks of \Vualch

lormahon we re exammed

/v/
Axis of Powder R\ver Bann olruclure
(generahzed lrom Pierce and Girard,

1945)

- Area ifi which Wasatch foimation containé
abundam. carbonaceous shales, coal-, claynonec,
and olllstones. and no coarse sandstones

P “

Area in which Wasatch férmation contains
abundant carbonaceous shales, coals, chys\oneo.
. and nltnonen and coaree andnoneo

. n

‘Afca’in which Walatch l'orm.uon is thoughl to
contain few carbonaceuu- lhalen, coall,
claystonel, and’ alluloneu, and abundlnt fine .
: . and' coarse sindstonés o !

ROCKS IN THE WASATCH FORMATION, POWDER RIVER BASIN, WYOMING



facies of the Wasatch formation derived f,rom ‘the Big H'orn'Mount,ains

adjacent on the west (Darton; 1906, Sharp, 1948).

\ .

AREAL RELATIONSHIPS OF };;“INE- TO COARSE-GRAINED
ROCKS OF THE WASATCH FORMATION IN THE
POWDER RIVER BASIN

Figure 2 shows (1) that coarse-grained sandstones in.the Wasatch
formation are exposed in the southern and south-central parts of the Powder
River Basin, but not in the northern part, and (2) that fewer fine-grained
rocks are exposed in the southern part of the basin than in the northern
and south_—@enfral parts.

This distribution may be only apparent and a result of exposure of

_different stratigraphic levels in the Wasatch formation, At the prese‘nt

time, not enough data are available to determine the strati‘gra'phic relation
of the var'ious measured sections to. each other. Further data be#ring on
these relationships will be gathéred ddring the coming field season.

As shown on figure 2, the known qfénium deposits appear to be
restricted to the area in which the Wasatch formation has been observed to
contain both coarse-grained sandstones and abuﬂdant carbonaceous shales,
thin coals; claystones, and siltstones. Uraniu%iﬁ deposits are not known in
the area to the nbrth where coarse-grained sandstones are absent, nor in
the area to the south where fine-grained rocks are less abundant. The
uranium deposits so far known in the Pumpkin Buttes area (Troyer, and

others), and in the Bill area, are in medium and coarse-grained sandstones
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that are crossbedded at many placés and which are thought to represent
stream channel fillings.

Thg areas of known uranium mineralization lie along the lc;\yer parts
of the genti& dip;ihg'é;xét flénk of the‘ﬁasin close to the maj‘ori syncl,inal

axis (fig. .2).

CONCLUSIONS

The Wasatch formation appears to‘ contain coarse-grained rocks in
the southern part of the Powder River Basin but not -i’n.the'_north'er.n part.
I_n most of fhe south-central ipart of the basin, the formation contains a - -
mixture of coarse-grained sandstone and ciayston’e, siltstoﬁe, carbonaceous
shale, and coal. The kn‘éwn uranium deposits of the basin are in sandstones
in this part of the basin.

Much fuvl;ther work is necessary to identify the facies of the Wasatch-
formation in'more detail, to locate the boundaries betweenb facies, and to -
study the relationship between the lOCatiO;l of u'raniqm deposits and facies.
Such studies may aid in establishing: guides in the "éearch for uranium’

deposits in the Powder River Basin, °
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