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STRATIGRAPHIC SECTIONS OF THE PHOSPHCORIA FORMATION IN WYOMING, 1951

by T. M. Cheney; R, P. Sheldon, R. G. Waring, and M. A. Warner
INTRODUCTION

The U. S. Geological Survey has measured and sampled the Phosphoria
formation of Permian age‘at many localities in Wyoming and adjacent stateso‘
These data will not be fully synthesized for many years, but segments of
the data, accompanied by little or no intgrpretations are published as
preliminary reports as they are assembled., This report, which contains
abstracts of the sections measuréd in western Wyoming (fig. 1) during 1951,
is the third Wyoming report of this series. The field and laboratory
procedures adopted in these investigations are described in a previous
report (McKelvey and others, 1953b).

Many people have taken part in this investigation. J. W. Hill,

H, W, Peirce,; J, A, Petérsong and R, A, Smart participated in the descrip-
tion of strata and the collection of samples referred to in this report.
The laboratory preparation of samples for chemical anaiysis was done in
Denver, Colo., under the direction of W, P. Huleatt.

Most of the P205 and acid-insoluble analyses were made for the Survey
by the U, S. Bureau of Mines at the Northwest Electrodevelopment Laboratory,
Albany, Oreg., under the direction of S. M. Shelton and M. L. Wright. The
remainder were made in the Trace Elements Section laboratory of th¢ Survey
in Denver, Colo., under the qirection of L. F, Rader, by chemists
G. W. Boyes, J. A. Miskowiec;'and N. Morris., The radicactivity analyses

were made in this laboratory by S. P. Furman and J, N. Roshold and the
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chemical uranium analyses were made in this laboratory by Boyes,
Miskowiec, Morris, and J. S. Wahlberg.
K. S. Bergman compiled most of the data and Anita Wise organized

most of 'the tabular data.
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STRATIGRAPHY OF THE PHOSPHORIA FORMATION IN WESTERN WYOMING

In northwestern Wyoming the Phosphoria formation is about 200 feet
thick and has been divided into five members. These members have been
tentatively correlated with the five members in Montana that are desig-
nated A, B, C, D, and E, from oldest to youngest (Klepper and others, in
McKelvey, 1949). Member A overlies the Tensleep sandstone of Pennsylvanian
age and consists of cherty carbonate and detrital rocks; it may be equiva-
lent to the upper part of the Wells formation in Idaho. Members B, C, and D,
composed respectively of phosphatic, cherty, and phosphatic rocks; are
equivalent to the phosphatic shale, Rex chert, and upper shale members of
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the Phosphoria in Idaho (Sheldon in Swanson and:others, 1953), Member E4
not yet recognized in southeastern Idaho, consists of chert, sandstone; and
carbonate rock and is overlain by the Dinwoody formation of Triassic age.

The Phosphoria formation in southwestern Wyoming consists of a iower
phosphatic shale member, 95-145 feet in thickness that is overlain by the
Rex chert member, cherty limestone 65-145 feet in thickness; and is capped
by an upper shale member, 15-60 feet in thickness (figo 2). It overlies
the Wells formation of Pennsylvanian age and underliés the Dinwoody forma-
tion of Triassic age. Although the Wells formation consists largely of
quartzose sandstone; calcareous in part, the upper 25 feet or more is
dark-gray limestone, It is equivalent to the upper member of the Wells
formation in Idaho and may be the correlative of the lowermost member
(A member) of the Phosphoria formation in northwestern Wyoming and Montana
and the lower limestone member of the Park Citj formation in Utah
(M@Kelveyﬁ 1949)., The Dinwoody formation consists of limestone, calcar-
eous siltstone, and sandstone.

The correlation of individual beds of the phosphatic shale members with
those in adjacent parts of Idaho, Montana, and Utah will be considered.in
greater detail in a later publication. In southwestern Wyoming most
phosphate bearing layers are in the phosphatic shale member of the
Phosphoria formation;in northwestern Wyoming, however, the B member
contains most of the phosphate bearing layers. The upper shale member in
southwestern WYOming and its correlative; the D member, in northwestern
Wyoming contain thin layers of phosphatic chert and locally, significant

phosphatic layers,
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PERCENT P, Op T""g"' ‘"“,‘:
30 20 10 (o] LITHOLOGY 'IN FEET PERCENT_ DESCRIPTION
FEET - — E Dinwoody formation
0 e ey Mudstone
— — — " (Phosphoria formation,
e 3 |18 Uppex alnle member : A
s Phosphate rock: pisolitic, medis d, grayish-b , thick-bedded; chert atbase
et emedian- 48 | 1 | Mudstone: hard, grayish-brown and brownish-black, thin- and thick-bedded; some
e el ; medium-hard interbedded dolomite
e — Phosphate rock: oolitic and non-oolitic, hard, black, thin- md duck-bedded,
e — 6 | 13 chert and mudstone interbeds
50+ R
s SN -
X R hert be;
(T xl II 11 ex C member
X X X
X X X
- - ~ > & b &
e~ Chert and lune-me bard, black, thick-bedded chert; hard, brownish-gray, thick-
o s e 67 [frace  bedded 1 p about 10 p of udit
100 X X X
v E———
X e
e s 18 ; Phosphatic shale member
Covered
Ty i Dolomite: hard, brownish-gray and black, thick-bedded; mud and- phosph
rock interbeds
15 | 23 Phosphate rock: oolmc. medxm—hnd, M—my and brownish-black, ﬁnlle to
thick-bedded; soft li and my
150+ 10 | 6 | Limestone: hard, gray, thick-bedded; d and phosphate-rock interbed
R s |2 Mudstone: hard, black, fissile to thick-bedded. “"Vanadiferous zone,” 0.68 percent
: average V20s ‘content
Dolomi d and li bedd, ‘. argillaceous hard, brownish-
e = 29| 7 ‘black ! dolomite, phosph soft to medium-hard, black mudstone, andargillaceous
hard, brownish-black limestone
P—— 4 | 19 | Phosphate rock: c gt d, oolitic, soft, black, thin-bedded
5 7 | Dolomite: soft, black, thick-bedded; phosphate rock i bedded near top
2001 3 | 28 | Phosphate rock: medium coarse-grained, oolitic, soft, black, thin-bedded
Mudstone and dolomite: interbedded soft, black, thin-bedded mudstone and medium-_
21| & hard, brownish-black, thin-bedded dolomite; some finely oolitic, black,phos-
phate rock
11 | 23 | Phoaphate rock: oolitic, soft to mediumrhard, black, fissile to thin-bedded
P e 3 | 6 | Dolomite: soft to hard, brownigh-black to black, thin- to thick-bedded
e 6 |16 Ph?l'yhn.te xo:l:k: Joolitic'. u:ft)te medium-hard, black, fissile to thin-bedded;
an
2801 6 | 2 |Mudstone;  medium-hard, brownish-black to black, fissile to thin-bedded; phos-
phate rock at base
268 i B i | Wells formation
Limestone

Figure 2., —Generalized section of the Phosphoria formation at Coal Canyon, Wyoming, lot number 1201
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STRATIGRAPHIC SECTIONS

Analytical data and abstracts of stratigraphic sections measured at
seven localities follow. Their locations, as well as the locations of
those reported previously (McKelvey and others, 1953b, Sheldon and

others, 1953) and of others to be reported latergAare shown in figure 1,
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Red Creek, Wyo., lot 1368

Phosphoria formation measured and sampled at natural exposures on Red Creek about 1 mile from its juncture with the Snake River, 6

miles east of the Snake River Ranger Station, Yellowstone National Park. The area is unsurveyed. Formation outcrops on the
north flank of a small anticline. Beds strike north-south and dip 20° E.

Section measured and sampled by R. P. Sheldon, R. G.
Waring, T. M. Cheney, and R. A. Smart in August 1951. Samples analyzed by U. S. Bureau of Mines laboratory, Albany, Oreg.

Samples analyzed for eU and chem.
U by the U. S. Geological Survey
laboratory, Geochemistry and
Petrology Branch.

Chemical analyses 7 .
Bed : Cumulative Uranium content
no. Rock description Sa::)ple Th(lfc;l::;ss (percent)ACi 3 thickness (percent)
P50 insoluble (et} eU | Chem. U
Phosphoria formation— top not exposed
A few feet of cover separate the Phosphoria

formation from the Chugwater formation.
P-33 | Sandstone; fos. col. no. 12553! . 8.2 == == 8.2 = -
P-32 | Chert, sandy-- -- 3.6 - - 11.8 -- -
P-31 -- Tl -- -- 18.9 -- -
P-30 -- 8.5 -- -- 27.4 -- -
P-29 -- 3.4 -- - 30.8 -- -
P-28 -- 2.7 - - 33.5 -- -
P-27 - 4.8 - - 38.3 -- -
P-26 -- 2.2 - -- 40,5 -- -
P-25 - 2.5 - - 43.0 -- -
P-24 -- 6.5 -~ - 49.5 - =
P-23 | Chert =====c-eecoe oo -- 4,3 - - 53.8 -- -
P-22 | Phosphate rock, argillaceous; fos. col. no. 12552 6581- RPS .6 20.4 39.6 54.4 0.005 0.004
P-21 | Sandstone =======-ecmceccmcccmc e cmeaan -- 4.5 - - 58.9 -- -
P-20 | Chert, sandy and phosphatic sandstone ~==------ - 6.7 - -- 65.6 -- -
P-19 | Sandstone, phosphatic and cherty sandstone ---- -- 2.2 - - 67.8 -- --
P-18 | Sandstone, cherty -c-ceecceccacccccmccacaanaa. - 5.7 -- - 73.5 L %
P-17 | Sandstone, cherty ---ececccccccccacccccacanaaa -- 1.8 - -- 75.0 -- --

The remainder of the section was measured on

opposite (east) side of Red Creek. The correl-

ation between segments is reliable,
P-16 | Chert, sandy and cherty sandstone -a---cee-e-. -- 12,5 - - 87.5 - -
P-15 | Sandstone, carbonatic ------ T i enioe o -- .6 -- -- 88.1 - -
P-14 | Sandstone, cherty; fos. col. no. 12551 ... -- 6.6 -- - 94,7 - -
P-13 | Chert, sandy --ccccccmcmcccccccaccccccccaaaa- -- 2.5 - -- 97.2 - =
P-12 | Mudstone, phosphatic and mudstone weeeecea--- 6582-TMC .5 12.3 54.9 97:7 .. 008 . 004
P-11 | Sandstone, carbonatic, phosphatic chert,

and chert --ccececccmcmeccmaccccccecaaaeee 6583-TMC 1.5 9.5 49.1 99.2 .013 .010

£ Fossil collection made by J. E. Smedley, Paleontology and Stratigrap® —~ ®ranch, U. S. Geological Survey.

lot 1368
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Red Creek—Continued

Chemical analyses

< Cumulative Uranium content
Bed Rock description Sample Thickness (percent) thickness (percent)
phiy no. (feet) P.O Acid (feet)
275 insoluble eU Chem. U
P-10| Sandstone =-=-=-= oo -- 2.9 -- - 102.1 - --
P- 9| Carbonate rock, sandy; fos. col. no. 12550-- -- +9 e -—- 103.0 - —-
P- 8| Sandstone, carbonatiC ---=====cecccccaccccccao. -- 3.0 - - 106.0 - -
P- 7| Sandstone; fos. col. no. 12549 - - 15.0 - - 121.0 -- --
P- 6| Chert and carbonate rock -=---=-====cccmcccaoo -- 2.4 -- - 123.4 - -
P- 5| Sandstone, carbonatic; fos. col, no. 12548 ------ -- 2.6 -- -- 126.0 - —-
P- 4| Carbonate rock, sandy -=-=--=--=--eccmceccon= -- 11.2 -- - 137.2 -- -
P- 3| Carbonate rock e 2.9 e e 140.1 —- -
P- 2| Sandstone, carbonatic ====-==-=-mccmcmcnnncannn -- 3.2 - - 143.3 - -
P- 1| Sandstone, conglomerate; fos. col. no. 12547---- - 5.0 - - 148.3 - -
Tensleep formation—top beds only
T- 1| Carbonate rock, chert, and sandstone; fos.
col. no, 12546 -=--=-ccmcm e -- 1.9 -- - 1.9 - -
T- 2| Quartzite =====-c-cemmc e e -- 2.9 -- - 4.8 -- -—-
T- 3| Sandstone, carbonatic and chert -=-==---cccuo-o -- 6.4 - -- 11.2 - -
T- 4| Quartzite ===-=--ceccmm e -- 3.4 -- -- 14.6 - -

Lot 1368
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Forellen Peak, Wyo., lot 1369

Phosphoria formation measured and sampled at a natural exposure on south slope of Forellen Peak in the northern portion of Grand Teton Samples analyzed for eU and chem.
National Park, unsurveyed land. Section crops out on the east flank of an anticline. Beds strike north-south and dip gently east. U by the U. S. Geological Survey
Section measured and sampled by R. P. Sheldon, R. G. Waring, and R. A. Smart in August 1951, Samples analyzed by U. S. laboratory, Geochemistry and
Bureau of Mines laboratory, Albany, Oreg. Petrology Branch.

Chemical analyses Cumulative Uranium content

Bed Rock description Sample Thickness (percent) thickness (percent)

no. no. (feet) P.O T Acid (feet)
2Y5 l insoluble eU I Chem. U
Phosphoria formation— top not exposed
A 3- to 5-foot covered interval separates the
Phosphoria formation from the Dinwoody
formation.

P-30 | Sandstone, cherty; fos. col. no. 12560" -=-o-—- = 2.5 s = 2.5 . -

P-29 | Covered interval ---==-=-=e--- —————————— -- - 5.0 - -- 7.5 - -

P-28 | Sandstone - 7.5 - - 15.0 -- -

P-27 | Sandstone -- 7.4 - -- 22.4 - -—

P-26 | Sandstone, cherty ----=-=c-cccccmcmcccaconao -- 3.3 - - 29.0 - --

P-25 | Covered interval =---=c-cecccacccccccnacacax -- 5.0 - - 34.0 -- -

P-24 | Sandstone, carbonatic; fos. col. no. 12559 ----- -- 4.9 -- -- 38.9 s s

P-23 | Covered interval -------- cemmeecmem—eaa -- -- 10.0 - -- 48.9 -- --

P-22 | Chert, sandy; fos, col. no, 12558 ---=cccecauex -- 3.4 - - 52.3 - -

P-21 | Covered interval (probably chert); fos. col.

no. 12558 ~------- R e L P L PP e -- 3.3 -- -- 55.6 - --

P-20 | Chert, argillaceous; fos. col. no. 12558 ~=-=--- -- 6.0 -- - 61.6 -- --

P-19 | Covered interval -=-=----- et -- -- 2.0 -- -- 63.6 -- -

P-18 | Chert, argillaceous =-=---- -- - 2.4 -- -- 66.0 - --

P-17 | Chert -----==-cccccccaa- - -- 5.2 -- -- 1.2 - -

P-16 | Covered interval ---=-====---- mmmemceneaeen -- 7.0 -- -- 78.2 -- --

P-15 | Chert, sandy cecccccccccccccacecicencencan=- - 12.5 - -- 90.7 - -

P-14 | Chert, sandy -- 6.2 -- - 96.9 - -

P13 | CheBt srovscnummesmssesssnssrsvssassRssEss -- 18.3 -- -- 115.2 - --

P-12 | Phosphate rock, argillaceous; fos, col. no.

V2BBT o i om0 o S 6584-RGW .6 23.9 31.9 115.8 0,006 0,004

P-11 | Sandstone; fos. col. no, 12557 ——ceeoomcooa_ -- 1.0 - - 116.8 -- -=

P-10 | Sandstone, carbonatic; fos. col. no. 12557 —--.- -- 4,5 - -- 121.3 == G

P- 9 | Sandstone, cherty and carbonatic sandstone -.- -- 1.8 - -- 123.1 -- -

P- 8 | Sandstone, carbonatic; fos. col. no. 12556 «---- - 2.5 -- -- 125.6 L] ==

P- 7 | Sandstone; fos. col. no, 12556 «-ccecauaaa- s - 6.4 - e 132.0 i e

P- 6 | Sandstone -cecaccccccnmcssnnncvasassnaneamen -- 17,0 -- -- 149.0 -- i

4 Fossil collection made by J. E. Smedley, Paleontology and Stratigraphy Branch, U. S. Geological Survey.

Lot 1369
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Forellen Peak—C ontinued

Chemical analyses

z Cumulative Uranium content

Bed Rock description Sample Thickness (percent) thickness (percent)
no. no. (feet) P.O Acid (feet)
255 insoluble eU Chem. U

P- 5| Sandstone; fos. col. no. 12555 =====----= -——————— -- 6.0 - -- 155.0 - -
P- 4| Covered interval -----=--=-~ -- 6.0 - -- 161.0 -- --
P- 3| Chert, argillaceous -- 6.2 -- -- 167.2 - --
P- 2| Covered interval -- 20.0 - -- 187.2 -- -
P- 1| Sandstone, phosphatic; fos. col. no. 12554 ----- -- -- -- -- - - -

Tensleep formation—not measured

Lot 1369



Hungry Creek, Wyo., lot 1375

Upper shale and Rex chert members of the Phosphoria formation measured and sampled in a bulldozer trench and at a natural exposure Samples analyzed for eU and chem.
on Hungry Creek about 9 miles southeast of Victor, Idaho, on the Teton Pass highway, sec. 9?, T. 41 N., R. 118 W., Teton U by the U. S. Geotogical Survey
County, Wyo., on the southwest limb of an anticline. Beds strike N. 20° W. and dip 40° SW. Section measured and sampled by laboratory, Geochemistry and
R. P. Sheldon, T. M. Cheney, and J. A. Peterson in October 1951. Samples analyzed by U. S. Bureau of Mines laboratory, Albany, Petrology Branch.

Oreg.
Chemical analyses . . .
. Cumulative Thickness x Uranium content Thickness x
P;ﬁ)d Rock description Sa:)ple Th(xfc;l:r:fss (percen;\) <id thickness percent on (percent) percent eU
: P,05 | incoluble (feet) (cumulative U ] Chem. U (cumulative)
Upper shale member of Phosphoria formation—top not exposed

U-18 | Sandstone; fos. col. no. 12667! 6794-TMC 5.4 6.3 76.8 5.4 - 0.002 -- -

U-17 | Covered interval =-==c=cccccmmcacana-- -- 14,0 -- - 19.4 -—- - -- -

U-16 | Mudstone and mantle --==ccecccccccccccana - 4.0 - - 23.4 - - - -

Bed U-16 badly slumped and mixed with
mantle,
U-15 | Mudstone, carbonati¢c----=-=-cecccmcaccan" 6793- RPS 3.0 4.2 47.7 26.4 12.60 . 002 - 0. 006
U-14 | Carbonate rock, argillaceous and
carbonatic mudstone =----ee-cmmmmemaoooo 6792- RPS 1.0 1,7 41.3 27.4 14.30 . 001 -- .007

U-13 | Mudstone, carbonatic==-c-ceccecmcmcacaaan 6791- RPS 1.3 3.3 48.6 28.7 18.59 . 002 - .010

U-12 | Mudstone, carbonatic and mantle 6790- RPS 1.2 3.0 60.3 29.9 22.19 . 004 - .014

U-11 | Mudstone and mantle -=---ccccccmcccaccan- -- 3.5 -- -- 33.4 -- -- -- -
Beds U-11 and U-12 badly slumped and

mixed with mantle.

U-10 | Mudstone, 6789-TMC 5.5 2.2 55.03 38.9 *12,10 . 002 - *,011

U- 9 | Mudstone, 6788-TMC 5.7 2.3 63.2 44.6 25,21 .003 -- .028

U- 8 | Mudstone========emeecmcccacacmnnaaan 6787- JAP 4,5 1,9 72.06 49.1 33.76 .002 - . 037

U- 7| Phosphate rock, argillaceous, carbonatic --| 6786~ JAP -l 17.3 30.06 49.3 37.22 .005 0.004 .038

U- 6 | Mudstone, carbonatic---=-===ccccoceoananaan 6785- JAP <9 3.3 58.8 50.2 40,19 .003 - . 041

U- 5| Phosphate rock, argillaceous 6784- JAP .4 24.6 19.4 50.6 50,03 . 005 . 004 . 043

U- 4 | Phosphate rock, argillaceous 6783- JAP .6 24,6 19.6 51.2 64.79 . 006 . 004 . 046

U- 3 | Mudstone, carbonatic ---=--- 6782- JAP 2.5 3.6 57.8 53.7 73.79 . 004 -- .056

U- 2 | Mudstone, carbonatic ----=--=----ccceca-- 6781~ JAP 2,2 5.4 57.6 55.9 85.67 . 005 . 001 . 067

U- 1| Phosphate rock, argillaceous; fos. col.

Nno. 12666 =--=--cmc e ceeeeee 6780- JAP T 28.6 20.5 56.6 105.69 .003 - .070

,l,‘ Fossil collection made by H. I. Saunders, Paleontology and Stratigraphy Branch, U. S. Geological Survey.
Cumulative data incomplete because of missing information. Computations start from zero after interruption.
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Hungry Creek—C ontinued

Chemical analyses .
¢ Cumulative Thickness x Uranium content Thickness x
Bnid Rock description Sﬂ::lop le Th(‘;; l:r:;_-ss (pe rceng <id thickness percent PZO (percent) percent eU
P,0, thsoluble (feet) (cumulative U ] Chem. U (cumulative)
Rex chert member of Phosphoria formation
R-24 | Sandstone; fos. col. no. 12665 -=-ceeeecan-- -- 4.3 -- - 4.3 -- -- -- -
R-23 | Sandstone, carbonatic and sandy chert;
fos. col. no. 12664 -- 3.4 -- -- 0 -- -- -- --
R-22 | Sandstone ====ce=cmcccccmcccmcnccc e -- 2:8 -- - 10.5 - -- - S
R-21 | Carbonate rock, argillaceous; fos. col.
Nno. 12663 ~=-cmcmmcm e -- 8.8 - - 19.3 - _— o -
R-20 | Sandstone, carbonati¢c ===-=----cccccccccan -- 4.0 - - 23.3 - - -- --
R-19 | Carbonate rock ======ceecmcocc o cmcccunx - 2.5 -- - 25.8 - - = -
R-18 | Covered interval; carbonate rock float - -- 3.2 - -- 29.0 - -- -- -
R-17| Carbonate rock -===-=ececcacccacaaaan - -- 3.4 -- -- 32.4 -- - - --
R-16 | Carbonate rock -~-=--- - -- 5.4 -- -- 37.8 -- -- - -
R-15| Carbonate rock ==---=--=-cccccccana-- -—— -- 6.2 - -- 44.0 -- - = -
R-14 | Chert===c-e-c-cccecmm e e mcce e e - o9 -- -- 44.9 == - o L
R-13 | Carbonate rock; fos. col. no. 12662 -- 13.3 - - 58.2 -- - - -
R-12 | Sandstone and chert; fos. col. no. 12661 ---- -- 7.0 -- - 65.2 -- -- -- --
R-11 | Carbonate rock -===-=-ccccceccmcmcmncana= -- 1.8 -- - 67.0 - - - --
R-10 | Sandstone =-====c-ccemcmccmmccam e cccaaan - 2.2 - - 69.2 -- = -- )
R~ 9 | Covered interval; contains a few outcropping
sandstone beds -=--=--cccceccccmccaanaao - 5.5 -—- - 74.7 o = =& —
R- 8| Sandstone ~===-=--ceccccmmmccc e -- 5.1 - - 79.8 - == == e
R- 7| Chert =-e-emccccccmcmccccccnccccccccana- -- 2,7 - .- 82.5 - - = e
R- 6| Sandstone; fos. col. no. 12660 -=ceccmcacau- -- 7.0 - - 89.5 - - -- --
R- 5| Chert -ec-cemmcccccc e ccccmccc e -- 2.2 - - 91.7 .- - = -
R- 4| Sandstone; fos. col. no. 12659 ~=-=ccccacaa- -- 4.5 -- - 96.2 -- -- - -
R- 3| Carbonate rock =-=--=-e-ceccccacmccacancaan - 3 - - 96.5 -~ - - g
R- 2| Phosphate rock, sandy ----====ccecccccaao -- .4 -- - 96.9 -- -- - -
R- 1| Carbonate rock ===-==ccecccccmccccccaanaax -- .4 -- - 97.3 - - L L
Phosphatic shale member of Phosphoria formation— not measured
The phosphatic shale member is badly
crumpled and thinned at this locality.
Gardner (1944) has described and sampled
the phosphatic shale member at locality B
about 4 mile southeast of this locality. --- 5= -- -- - -- -- -- -- s
Wells formation—top bed only
Cw-1| Chert ====-ecmmeccccmccacan-" ———————— ----l -- 11.0 I - | -- 11.0 o= o I - =
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Crystal Creek, Wyo., lot 1323

LT

Phosphoria formation measured and sampled at a natural exposure near Crystal Creek, SINW% sec. 34, T. 42 N., R. 113 W., .Teton Samples analyzed for eU and chem.
County, Wyo. Beds strike N. 10®* E. and dip 20°* E. D and E members measured and sampled by R. G. Waring, H. W. Peirce, U by the U. S. Geological Survey
J. W. Hill, R. A. Smart, and M. A. Warner in July 1950; B and C members measured and sampled by R. P. Sheldon, Waring, and laboratory, Geochemistry and
Smart in August 1951. Samples analyzed by U. S. Bureau of Mines laboratory, Albany, Oreg. Petrology Branch.
Chemical analyses 1 " " N
Cumulative Thickness x Uranium content Thickness x
Bne: Rock description Sa:)ple Th(igl:g g (percen;;) <id thickness percent P,0 (percent) percent eU
P,0y insoluble (feet) (cumulati e)5 °U ]Chem. T (cumulative)
Dinwoody formation— not measured
E member of Phosphoria formation
E- 8 | Mudstone -==-c-meccccccccccaccn= [ ——— - 9.0 - - 9.0 - - -- -
E- 7 - 1.2 -- - 10.2 -- - -- --
E- 6 -- 2.4 -- - 12.6 - - - -
E- 5 -- 149 -- —- 14.5 -- - - --
E- 4 -- 10.2 -- -- 24.7 - - - -
E- 3 | Chert =-=vmccecmcccmcacccccmccacccnancan - 22.8 -- -- 47.5 -- -- - -
E- 2 | Chert and mudstone -- 9.8 -- -- 57.3 - - -- -
E- 1 | Chert, carbonatic --- 4899- HWP 3.0 0.7 81.8 60.3 - 0,001 0.001 --
D member of Phosphoria formation
D-25 | Mudstone; fos. col. no. T L — 4898- HWP 2.5 1.4 69.6 2.5 3.50 0.002 0.001 0.005
D-24 | Mudstone, carbonatic and argillaceous
phosphate rock; fos. col. no. 12123 -=--==- 4897- HWP 1.0 5.3 55.7 3.5 8.80 . 004 .003 . 009
D-23 | Mudstone, carbonatic and phosphate rock -- 4896- HWP 1.6 8.6 45.9 5.1 22.56 .002 .002 .012
D-22 | Mudstone, carbonatic; fos. col. no, 12122 -~ | 4895- HWP 1.4 2.7 56.3 6.5 26.34 .003 . 001 .016
D-21 | Mudstone, carbonatic 4894- HWP .8 3.0 53.4 7.3 28.74 . 002 . 001 .018
D-20 | Carbonate rock, argillaceous ~=======-== -— 4893- HWP .8 1.5 38.8 8.1 29.94 . 002 . 001 . 020
D-19 | Mudstone, carbonatic 4892- HWP 1,2 253 53.1 9.3 32.70 .003 . 001 . 023
D-18 | Mudstone, carbonatic 4891- HWP 1.3 1.4 54,7 10.6 34,52 . 002 . 001 .026
D-17 | Mudstone, carbonatic 4890- RGW 1.6 1.7 57.5 12.2 37.24 .003 .001 .031
D-16 | Mudstone, carbonatic 4889-RGW 1.5 1.4 63.1 13.7 39.34 { .o003 .001 .035
D-15 | Carbonate rock =-----eeccec-ceccoccacaa-a- 4888- RGW .6 .5 9.9 14.3 39.64 . 000 .001 .035
D-14 | Mudstone; contains calcareous mudstone
concretion 0. 5 foot thick ========-- —————— 4887- RGW 3.3 1.3 61.7 17.6 43,93 .001 .001 .038
D-13 | Mudstone, calcareous =---===---scececccea- 4886- RGW 3.2 1.4 56.8 20.8 48,41 . 003 . 001 . 048
D-12 | Mudstone, carbonatic; fos. col. no, 12121 -- 4885- RGW 2.0 2.3 55.3 22.8 53,01 .003 . 001 . 054
D-11 | Mudstone, carbonati¢c -====~==-==-ceceeea= 4884- RAS 2.1 1.8 56.0 24.9 56.16 .003 .001 .060
1

Fossil collection made by J. E. Smedley, Paleontology and Stratigraphy Branch, U. S. Geological Survey.
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Crystal Creek— Continued

Chemical analyses . . "
% Cumulative Thickness x Uranium content Thickness x
Bnid Rock description Sa:lx:)p le Th(;z;l;x:«)ass (percenX oid thickness percent PZO (percent) percent eU
: . P,05 | incoluble (feet) (cumulative U Chem. U (cumulative)
D-10 | Phosphate rock, argillaceous; fos. col.
no, 12120 -------ccecmeecencceccccecana- 4883- RAS 151 23.9 17.5 26.0 82.45 0.007 0.008 0.068
D- 9 | Carbonate rock, argillaceous 4882-MAW 1.3 1,2 24.4 27.:3 84.01 . 002 . 001 +071
D- 8| Mudstone, carbonatic ====--=-- 4881-MAW 1.5 2.2 59.2 28.8 87.31 .003 .001 .075
D- 7| Mudstone; fos. col. no. 12119 4880-MAW 2.3 5.3 54.1 31.1 99.50 .005 . 003 . 087
D- 6| Phosphate rock, argillaceous ---ceccaeeao- 4879-MAW i 20.3 25.2 31.8 113,71 . 005 . 005 . 090
- Mudstone, calcareous; concretion - - (.5) -- -- - - - - -
D- 5| Mudstone, carbonatiC - occmcceceaaao 4878-MAW 4.7 3.0 52.5 36.5 127.81 . 004 . 002 . 109
D- 4| Mudstone, phosphatic 4877-MAW 1.6 8.7 62.7 38.1 141,73 .003 .003 .114
D- 3| Mudstone, phosphatic, carbonatic; fos.
col, no. 12118 csccnccccccnancnncnnccanaa 4876-MAW 3.5 12,1 34,5 41.6 184,08 .003 . 004 124
D- 2| Mudstone, carbonatic; fos. col. no. 12117 -- 4875-MAW 5.2 4.1 56.1 46.8 205.40 . 001 . 001 . 129
D- 1| Mudstone; fos. col. no, 12116 «cccceeooooo -- 32 - -- 50.0 -- - - -

The remaining lower portion of the Phosphoria formation at Crystal Creek was not measured in 1950, but was measured by R. G.

Waring, R. A. Smart, and R. P. Sheldon in August 1951,

by U. S. Bureau of Mines laboratory, Albany, Oreg.

Location and geologic setting already described. Samples analyzed

D member of Phosphoria formation—basal bed only

D- 1 Phosphate rock, logged as equivalent

to sample 4877-MAW (bed D-4) above 6580- RGW 0.5 24.1 19.7 0.5 - 0,005 0.003 --

C member of Phosphoria formation

C-23 Sandstone, phosphatic; fos. col. no.

12545 - ccccmem e 6579- RGW 0.5 11.6 58.8 0.5 -- 0.005 0. 002 --
C-22 Sandstone; fos. col. no. 12545 --ccceccacaoo 6578- RGW 4.5 9.5 34,9 5.0 - .002 == =
C-21 Sandstone, carbonatic and chert; fos.

col. no. 12544 cocccmcec e -- 4.0 - - 9.0 - - - -
C-20 Sandstone, phosphatic; fos. col. no.

12544 consmnmmucsumnmanmnnnnm e 6577- RGW 1.1 20.4 22.3 10.1 - . 004 - -
C-19 Sandstone; fos. col. no. 12544 «ccccmaacaaao 6576- RGW 3.9 12.2 12,3 14.0 - . 003 - -
C-18 Sandstone and chert; fos. col. no. 12543 ---- - 2.4 - - 16.4 - - - --
C-17 Sandstone, carbonatic; fos. col. nos.

12543 and 12542 - . -- 5.9 -- - 22.3 -- -- -- --
C-16 Carbonate rock; fos. col. no. 12541 ccccu-aa - 3.7 -- - 26.0 - - - -
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C-15] Carbonate rock ~==-====-eccecccccccccccaa - 9.4 - - 35.4 -- - —— .
C-14 | Carbonate rock; fos. col. no. 12540--~------~ -- 3l -- -- 38,5 =i - s s
C-13| Carbonate rock ==--========eccccmccecacax - 1.3 - -- 39,8 - — - .
C-12| Mudstone, carbonatic =-=-=-=-- -- 4.0 - - 43,8 - - - o
C-11| Carbonate rock, argillaceous - 1.0 - -- 44,8 - - o —
C-10| Carbonate rock, sandy ----e-cecccemcaaao- - 2.0 - - 46.8 - e e -
C- 9| Carbonate rock, argillaceous, sandy;

fos. col, no, 12539 ccccmmcmmmcccccaacae o -- 1.8 - - 48.6 - _— o s
C- 8| Sandstone ---==-=-- -- 3.0 -- - 51.6 -= - = =5
C- 7| Sandstone, cherty- -- 1.2 - — 52.8 - i — =
C- 6| Cherte-mmmme e e -- 5.3 -- -- 58,1 = . w s
C- 5| Mudstone, carbonatic; fos. col. no. 12538 --- -- 1.0 - - 59,1 - —- e ==
C- 4| Chertemeeememm e e e - 4.4 -- -- 63.5 - - —_— .
C- 3| Chert and cherty mudstone ----- - 2.6 - -- 66:1 -- -- = e
C- 2| Chertesecemcmccccacann ——————— -- 1.2 - -- 67.3 -- - - -
C- 1| Chert and cherty mudstone ---e-cececacauax - 2.4 - == 69.7 —- e - =

B member of Phosphoria formation
B-12 | Mudstone ------cecccceaaaaaa ——ceccccaaaa - 2.7 ¢ - - 2.7 o = e =5
B-11| Mudstone -- -- 3.2 -- - 5.9 —- - _— i
B-10 | Mudstone --e--e-ceccnaaaan - 3.3 -- -- 9.2 -- - -- --
B- 9| Mudstone =------cccececcao -- s T -- - 9.9 -- - -- -
B- 8] Siltstone ---------c---ceoaaana ————m——em -- 1.4 - - 11.3 - - - -—
B- 7| Mudstone, carbonatic ===-=-ecemmecamcaaan 6575- RAS .6 5.2 62.3 11.9 = 0.003 = -,
B- 6| Mudstone, cherty -----=---- = - .3 " s 12.2 _ s o el
B- 5| Mudstone and phosphate rock - --| 6574- RAS .6 11,5 42.3 12.8 - . 005 001 --
B- 4| Mudstone, cherty ---------- -- - 1.0 — o 13.8 . - i o
B- 3| Mudstone ===--c-ecmecmcmem e -- .8 - - 14.6 - - -- ==
B- 2| Phosphate rock, argillaceous --=---------- 6573- RAS .7 15.4 40.7 15.3 -- .007 005 -
B- 1| Phosphate rock =======eeccmcccmamccacaaa 6572- RAS .8 25.0 19.7 16.1 -- . 007 004 -
Tensleep formation—not measured
Present but not described. Consists of

massive, cross-bedded sandstone. -------
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Teton Pass, Wyo., lot 1370

Phosphoria formation sampled in road cut on U. S. Highway no. 22, % mile west of Teton Pass summit, sec. 23, T. 41 N., R. 117 W., Teton Samples analyzed for eU and chem.

County, Wyo. Beds strike N, 65° W, and dip 60° N. Section measured and sampled by R. G. Waring and R, A. Smart in August U by the U. S. Geological Survey
1951. Samples analyzed by U. S. Bureau of Mines laboratory, Albany, Oreg. laboratory, Geochemistry and
Petrology Branch.
: Chemical analyses Cumulative Uranium content
Bed Rock description Sample Thickness (percent) thickness (percent)
no. no. (feet) P.O Acid (feet)
2v5 insoluble eU I Chem. U
Dinwoody formation—basal bed only
Bd-l | Sandstone, carbonatic ~=-=--ezcmcmcccanmanao- - - - ] - [ - I - I -
Upper shale member of Phosphoria f’ormation—top not exposed
The Phosphoria formation and Dinwoody
formation are separated by a fault of
unknown stratigraphic displacement.
Hence bed U-17 is not necessarily the
highest bed in the Phosphoria formation.
U-17 |Chert - -- 7.5 -- -- 7.5 -- --
U-16 |Chert ==-==ecccmcmmcaacacaaann - 12.6 -- - 20.1 - --
U-15 |Chert and cherty mudstone ----- - 8.1 - == 28.2 e o
U-14 | Mudstone and cherty mudstone -~ - 1.0 -- -- 29.2 -- --
U-13 | Mudstone =====ecccecmcmcecccmncccccccncaaaan -- 1.4 -- -- 30.6 - --
U-12 | Mudstone - -- .6 -- -- 31.2 -- -
U-11 | Mudstone - -- 2.4 - -- 33.6 -- --
U-10 | Mudstone - -- 1.9 - - 35.5 - -
U- 9 | Mudstone - - 2.0 -- - 37.5 -- -
U- 8 | Mudstone ---=====-=eeemccccceccecoccencncaan - 1.2 -- -- 38,7 -- --
U- 7 | Mudstone - - 1.7 -- -- 40.4 -- -
U- 6 | Mudstone - -- 2,3 -- - 42,7 -- .-
U- 5 | Mudstone -- .9 -- -- 43,6 - -=
U- 4 Phosphf.te rock, argillaceous; fos. col. no.
1258]1" ====mmceecccccceccccn e c e m e 6590- RAS .2 25.3 18.8 43.8 0,005 0. 004
U- 3 | Mudstone =-~===-==cecccceccccccncceccennnanx -- 1.1 - -- 44.9 - --
U- 2 | Mudstone -========-cc-eccocccccncncccananna= -- 2.2 -- - 47.1 .= =
U- 1 | Mudstone, phosphatic =======sccccccmcccccaaan 6589~ RAS 1.9 14.3 46.0 49.0 .002 -
Rex member of Phosphoria formation
R-25 |Carbonate rock -----cccecmccaccccccccccmccee -- 2.5 - - 2.5 -- -
R-24 |Carbonate rock; fos. col. no. 12580 - -- 3.2 - -- 5.7 - -
R-23 |Carbonate rock«----e--cececmcemcaccacacaacacaa - 2.3 - —_— 8.0 - -
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R-22
R-21
R-20
R-19
R-18

R-17
R-16
R-15
R-14
R-13

R-12
R-11
R-10
R-9
R- 8

R~
R-
R-
R-
R-

R-
R-

- N Wk

Carbonate rock; fos. col. no. 12579 —cccccecaaan
Carbonate rock; fos, col. no, 12579 ccccccmaaoo-
Carbonate rock =--eeecccccccmccmcmcmcmec—aae
Carbonate rock ---
Mudstone ~--ccececccacacccmcccmcccccmaccccan

Mudstone; fos. col. no. 12578 =e-ccccmcmmcamaax
Mudstone ==---=ceccecccmmccccccmmac—aaa —————
Mudstone and chert -=----cccceccammmcaaaaooo
Mudstone =--=-=eeemccceccccccc e e e e ————
Mudstone =-----eececcecmcmccc e e

Mudstone ==--cc-memccm e e
Carbonate rock
Chert =-cecemmmcccccc e EE TP
Carbonate rock; fos. col. no, 12577 ~=-ccccccaax
Mudstone; fos. col. no. 12577 --=-e--- memem—eae

Mudstone ==-<=-c-u-- B et tattatatat
Mudstone --
Quartzite ===---
Carbonate rock

Chert ---cccccccccccnccccccccacaccccecccnaea
Sandstone, carbonatic --------ecccccccccccoaao

This thickness of the Rex chert member is
about 50 feet less than the average Rex chert
member thickness over this area. No
structure was noted at this road cut.

WN =N
e e e

WN=- W W NN —
“ e e e . e o e e & % &

o= ~hNvOown W= ® o NNV W oONWOoN

-

10.2
12,1
14.4
17.6
18.5

19.8
20.2
20,8
23.0
25.2

26.0
29.8
30.3
32.4
35.7

37.2
38.2
40.4
43.8
45.5

49.2
50.2

Phosphatic shale member of Phosphoria

formation—base not exposed

P-21

P-20
P-19
P-18
P-17

P-16
P-15

P-14
P-13

P-12

1 Fossil collection made by J. E. Smedley, Paleontology and Stratigraphy Branch, U. S. Geological Survey.

Mudstone, cherty, mudstone, and phosphate
rock ------- memmemmeeceecccccccscccmm—————
Mudstone, cherty and cherty carbonate rock =---
Phosphate rock; contains siltstone concretion---
Sandstone and phosphate rock ~=~====e=cecceaua-"
Carbonate rock --=-=-=-- S e L T

Mudstone; fos. col. no, 12576 ======ceccccua-u-
Phosphate rock and chert. Sandstone and

chert lens occurs at top of unit. =----ecccec--
Chert, sandy and phosphate rock -~=-=-==ceec-
Mudstone

Sandstone lens occurs at top of

W s e Y
NO W 0 0000

—

b
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Teton Pass— Continued

Chemical analyses

Cumulative Uranium content
Bed Rock description Sample Thickness (percent) thickness (percent)
no, : no. (feet) P.O Acid (feet)
25 insoluble eU Chem. U
P-11 | Mudstone, cherty----==cececcccmmmmcccanano -- 0.5 -- - 14,2 - --
P-10 | Chert, argillaceous --=--=-c--cocemamcccacann -- .8 - - 15.0 - -
P- 9 | Mudstone ----=--ecemecccncccccccenec e -- 3.2 - -- 18.2 - -
P- 8 | Mudstone ====-=cocmmmm e e ee -- 2.8 - - 21,0 - -
P- 7 | Mudstone, phosphatic ======ccmccccmccmcaaaao 6587- RAS .6 16.2 41.1 21.6 0.004 -
P- 6 | Mudstone; fos, col. no. 12575-==cccccccaaaaann -- 1.3 -- -- 22.9 -- --
P- 5 | Mudstone and cherty mudstone -- .5 == - 23.4 - -
P- 4 | Phosphate rock, argillaceous -----~-- 6586- RAS .4 22.4 22.2 23.8 006 0. 004
P- 3 | Mudstone -----------ecccmcacenaoann - .5 -- - 24.3 -- -
P- 2 | Phosphate rock, carbonatic--==ccccccnacaaa-- 6585- RAS 1.5 217 12.6 25.8 . 008 . 005
P- 1 | Mudstone =-===--ccecmmccmmcc e -- 1.1 - -- 26.9 -- --
Bed P-1 is not necessarily the lowest bed of

the Phosphatic shale member because it is

separated from the Wells formation by a

fault.

Wells formation—not measured
Present but not described. fos. col. no.
12574 m-mmmmccmcmmim e ccm— e — e -————— - - - - - - -- Yy
N
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Steer Creek, Wyo., lot 1352

Phosphoria formation measured and sampled in a bulldozer trench and at a natural exposure on the west limb of an anticline on the north
fork of Steer Creek, sec. 9, T. 36 N., R. 116 W., Lincoln County, Wyo. Beds strike N. 35° W., and dip 45° W. Section measured
and sampled by T. M. Cheney, R. G. Waring, R. A. Smart, and M. A. Warner in July 1951. Samples analyzed by U. S. Bureau of
Mines laboratory, Albany, Oreg.

Samples analyzed for eU and chem.
U by the U. S. Geological Survey
laboratory, Geochemistry and
Petrology Branch.

Chemical analyses . : .
: Cumulative Thickness x Uranium content Thickness x
Bneod Rock description Ssz:)ple Th(lf(;l:l:t)éss (Percenlt‘)md thickness percent P 50)5 (percent) percent eU
P,04 insoluble (feet) (cumulatiVe U I Chem. U (cumulative)
Dinwoody formation—lower part only
Td-3 | Siltstone, carbonatic ------- [om-memmmem - - 78.0 - - 78.0 e = = =
Td-2 | Sandstone; fos. col. no. 12648 - ccccceeeo- we -- 3.5 - - 81.5 i, - - -
Td-1 | Sandstope, carbonaétic; fos. col. nos.
12647 and 12649 --=-----cmccmcaccann- - 4.3 - - 85.8 - - —_— .
Upper shale member of Phosphoria formation
U-14 Mndstos‘e, phosphatic; fos. col. no.
T3 7 Y S — 6507-TMC 0.9 10.8 59.3 0.9 9.72 0,002 - 0.002
U-13 | Mudstone, carbonatic - -| 6506-TMC 2.1 3.6 57.9 3.0 17.28 .003 - . 008
U-12 | Mudstone ---a---u- -| 6505-TMC 1.9 3.7 71,7 4.9 24,31 . 003 -- .014
U-11 | Mudstone =------cccmmcccmcccmccccccccanee 6504-TMC 1.4 3.7 70.8 6.3 29.49 . 002 - .017
U-10 | Mudstone ==—-=cemccememcccccmcmmccnccnnnn 6503-TMC 4.8 4.1 66.0 11,1 49.17 . 002 - . 026
U- 9 | Mudstone, carbonatic--=-=c-=cceccmcaaaaax 6502-TMC 3.3 6.2 54.9 14.4 69.63 .003 -- .036
U- 8 | Mudstone, phosphatic-==eccmcmccmcacaaaaan 6501-TMC 5.0 8.0 58.8 19.4 109.63 . 004 — .056
U- 7 | Mudstone, carbonatic------=-=ccccccacaaan 6500- RAS 1.0 4.6 53.5 20.4 114,23 . 002 - .058
U- 6 | Phosphate rock, argillaceous--==-==c-uce-x 6499- RAS 1,9 24.7 21.2 22.3 161.16 . 005 0,003 . 068
U- 5| Mudstone-=--==-ecmcmccccmccanccncncaana- 6498- RAS .6 5.5 61.6 22.9 164.46 . 005 . 001 . 071
U- 4 | Mudstone-c==-c-eeccceccmcc e ccccecceen 6497- RAS 1.9 4.6 68.1 24,8 173.20 . 003 - .076
U- 3 | Mudstone---------cememmcccm e 6496- RAS .8 6.8 57.1 25.6 178. 64 . 005 002 . 080
U- 2 | Mudstone, phosphatic------cccccmccmaaaaoo 6495- RAS 1.0 11.1 45,1 26.6 189,74 .005 .002 .085
U- 1 | Phosphate rock, argillaceous---------cce-- 5494- RAS 1.1 29.2 18.1 27:.7 221,86 . 005 . 004 . 091
Rex member of Phosphoria formation
R-13 | Carbonate rock ====ceccmccmcmcccacnaacao -- 2.0 -- - 2.0 -- -- - =
R-12 SandstoPe, phosphatic; fos. col. no.
12645 === e e e cecceceeeee 6493- RAS 1.0 9.3 60.1 3.0 - 0.001 == =
R-11 | Carbonate -- 1.6 - - 4.6 -- - - -
R-10 | Carbonate -- 2.2 -- -- 6.8 -- -- -- --
R- 9 | Phosphate 6492- RAS o 22.5 9.4 7.5 -- -- -

; Fossil collection made by H. I. Saunders, Paleontology and Stratigraphy Branch, U. S. Geological Survey.
Fossil collection made by J. E. Smedley, Paleontology and Stratigraphy Branch, U. S. Geological Survey.
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Steer Creek—Continued

Chemical anilyses Cumulative Thickness x Uranium content Thickness x
Bnid Rock description Sa;ple Th&‘;‘s‘; 88 (perceng =i thickness percent P )5 (percent) percent eU
P,0q4 fnsoluble (feet) (cumulatlve U Chem. U (cumulative)
R- 8| Carbonate rock ----cccacaccmacccacaccaaa- - 3.1 - - 10.6 -- -- -- --
R- 7| Carbonate rock ---mcecocmacmao- -- 3.0 -- - 13.6 -- -- - --
R- 6| Carbonate rock, argillaceous - 1.7 -- -- 15,3 L S5 ww o
R- 5| Carbonate rock, sandy; fos. col. no. 12644 - . 2.4 -~ - 17.7 - -- - -
R- 4| Covered interval; largely carbonate rock --- - 108.0 - -- 125.7 S s &% i
R- 3| Cherteeeeua- R L -- 2.7 -- -- 128.4 -- - - --
R- 2| Sandstone - 9 -- -- 129.3 -- - - -
R- 1| Chert----- -- 2.3 -- - 131.6 - -- - -
Phosphatic shale ber of Phosphoria formation

P-37 | Phosphate rock, argillaceous and

mMudstone —c-cccmcccmccncacccccccnacanaa 6491-MAW 0.8 24.6 29.0 0.8 19.68 0.004 - 0,003
P-36 | Mudstone -- 6490-MAW 1.6 5.6 64.1 2.4 28, 64 . 005 0,004 .011
P-35| Mudstone ---e-e---- 6489-MAW 1.8 o8 17,9 4.2 29.54 .003 -- .017
P-34 | Mudstone, carbonatic -e-e-- 6488-MAW 4.4 .3 66.0 8.6 30,86 004 -- .034
P-33 Mudstone, carbonatic -eccccmccaccccccnaaa 6487-MAW 2.0 9 70.0 10.6 32.66 . 005 . 002 . 044
P-32 | Mudstone, carbonatic -ececee--a T — 6486-MAW .6 3.6 58.1 11.2 34.82 . 007 . 007 . 048
P-31 | Mudstone ----eecccccmaan 6485-MAW 2.4 1.1 83.7 13.6 37.46 . 002 - . 053
P-30 | Mudstone, phosphatic - 6484-MAW 5 14.4 41.3 14.1 44.66 .010 . 009 .058
P-29 | Mudstone ------ ———— 6483-MAW 4,2 .6 76.7 18.3 47.18 . 002 =8 . 067
P-28 | Mudstone --ce-eecmcccccccccccmcccnccanan 6482-MAW 1.8 18 83.7 20.1 49.88 .003 - .072
P-27 | Phosphate rock, argillaceous and

phosphatic mudstone -ececcecmcmccccaaaaa 6481-MAW .5 18.7 29.4 20.6 59.23 .011 . 008 .078
P-26 | Mudstone, phosphatic, carbonatic ---- -| 6480-MAW 1.4 13.3 34,7 22.0 77.85 . 007 . 007 . 087
P-25 | Carbonate rock ---cccccaaccccacaaaaa -| 6479-MAW 2.7 5 18.0 24.7 79.20 .001 = .090
P-24 | Mudstone -e--a-- -| 6478-MAW .6 6.9 63.3 25.3 83,34 . 005 . 003 . 093
P-23 | Mudstone -c-cececccccecmcmcccec e 6477-MAW 1.0 1,7 78.8 26.3 85.04 . 002 - . 095
P-22 | Mudstone, phosphatic ---=ceececacccmaaaaa 6476-MAW 1.3 14.2 42.1 27.6 103.50 . 008 . 007 .105
P-21 | Carbonate rock, argillaceous 6475- RGW 1.9 1.3 23.8 29.5 105,97 . 001 - . 107
P-20 | Mudstone and argillaceous phosphate rock --| 6474-RGW +9 10.1 56.2 30.4 115.06 . 008 . 005 114
P-19 | Mudstone, phosphatic and carbonatic

mudstone ~=-----ccmmemcmee e ccececcaae 6473- RGW 1.3 13.3 35.9 31.7 132.35 .011 . 009 129
P-18 | Phosphate rock, carbonanc argillaceous --| 6472- RGW .5 18.4 24.8 32.2 141.55 .016 .013 « 13
P-17 | Carbonate rock, argillaceous 6471- RGW 2.8 «9 23.8 35.0 144,07 .002 e . 142
P-16 | Mudstone, carbonatic ------= 6470- RGW 9 1.4 48.6 35.9 145,33 .003 -- . 145
P-15 | Mudstone, carbonatic -- 6469- RGW 1.3 4,3 48.7 37.2 150,92 . 005 . 003 .152
P-14 | Mudstone, carbonatic -~=---=-=ceeeeocooa-o 6468- RGW 1.6 4.5 45,6 38.8 158,12 .008 . 005 . 164
P-13 | Mudstone, phosphatic and carbonatic

mMudstone ===--ccccmcmcmacm e 6467- RGW 1.0 11.8 39.8 39.8 169.92 . 011 . 009 .175
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P-12 | Carbonate rock --eececeecmcccccccacnccaaa- 6466- RGW .5 1.2 11.9 40.3 170,52 .002 - .176
Bed P-12 appears lens-like because of
squeezing.
P-11 | Carbonate rock --==-=ccececcacancccacaaa- 6465- TMC 1.4 2.3 6.5 41.7 173,74 . 004 -- .182
P-10 Mudstone phosphatic and argillaceous
phate rock ---==sccoccccacamaaccaaan 6464- TMC .8 18.3 27.2 42.5 188,38 015 .013 194
P-9 Mudstone argllhceous, phosphatic -- 6463- TMC .6 10.8 33.3 43,1 194,86 .010 . 009 . 200
P- 8 | Mudstone, argillaceous, phosphatic ------- 6462- TMC .6 11.4 33. 43.7 201,70 011 . 009 207
P- 7| Phosphate rock --=---- cmeecmecmeccm—————— | 6461- TMC 1.6 25,0 13.3 45.3 241,70 014 012 229
P- 6| Carbonate rock -- 6460- TMC 1.6 6.8 2.7 46.9 252,58 . 002 - .232
P- 5| Carbonate rock - 6459- TMC 1.9 3.6 2.3 48,8 259.42 001 - 234
P- 4| Phosphate rock - 6458~ TMC 1.1 29.5 11.7 49.9 291,87 .012 .011 . 247
P- 3 | Mudstone --=-=cccceccccccanaan cecmccanaa 6457- TMC 9 5.7 62.9 50.8 297.00 006 005 253
P- 2| Phosphate rock ~=«=ccccccmmmcmac e 6456- TMC 1.3 32.7 10.3 52.1 339.51 .015 .016 <272
P- 1| Mudstone, phosphatic; fos. col. no. 12643 --| 6455- RAS 1.4 8.4 67.9 53.5 351,27 007 . 005 282
Wells formation——upper part only
Cw=- 1| Mudstone =====cccenc- -- -- 0.8 -- - 0.8 - -- -- -
Cw- 2| Mudstone, carbonatic - ——— -- 3.8 - -- 4.6 - - .- --
Cw- 3 | Mudstone, sandy---=----- -- - .6 -- - 5.2 -- -- - -
Cw- 4 | Mudstone, carbonatic ==-==e=ecceccaccaaax - 1.0 -- -- 6.2 -- - - -
Cw- 5| Mudstone, carbonatic and chert ---=--- ————— -- 1.8 -- - 8.0 -- - -- -
Cw- 6| Mudstone, carbonatic ~==-=cccccccccccacax - .9 -- - 8.9 - - - -
Cw=- 7| Mudstone, carbonatic --- —————— -- 1.8 -- -- 10.7 -- - - -
Cw- 8| Mudstone ~-===cccec-= - - 1,2 -- -- 11.9 - - - -
Cw- 9| Mudstone, carbonatic - -- -- 5.7 -- -- 17.6 -- -- - -
Cw-10 | Mudstone, sandy ----- e T - 1.3 -- -- 18.9 - - - -
Cw-11| Sandstone, argillaceous wccccececacccacaa- == 4.8 -- - 23.7 - - - ==
Cw=-12 | Sandstone --eccccacacccaaa - .- 3.6 -- - 27.3 - == - e
Cw-13 | Sandstone, argillaceous - -- = 1.1 - - 28.4 -- - - --
Cw-14 | Sandstone ccececcecaaa- ccecmana -—- 1.4 -- - 29.8 - - i -

1 Fossil collection made by H. I. Saunders, Paleontology and Stratigraphy Branch, U. S. Geological Survey.

Lot 1352

11



Cumberland, Wyo., lot 1346

Phosphatic shale member of Phosphona formation measured and sampled on the west limb on an anticline near the ghost town of
Cumberland, Wyo., SWNE% sec. 19, T. 19 N., R. 117 W., Lincoln County, Wyo.

Section measured and sampled by M. A. Warner, T. M. Cheney, R. A. Smart, and R. G. Waring in June 1951,

by Trace Elements Section laboratory, U. S. Geological Survey, Denver, Colo.

Beds strike N. 15° E. and dip 30° W.
Samples analyzed

Samples analyzed for eU and chem.
U by the U. S. Geological Survey
laboratory, Geochemistry and
Petrology Branch.

Chemical analyses N . 3 2
& Cumulative Thickness x Uranium content Thickness x
]i%d Rock description Sa:\op le Th(‘lfce l::?ss (percen2 =Td thickness percent P )5 (percent) percent FU
P,05 | insoluble (feet) (cumulatxve U l Chem. U (cumulative)
Rex chert member of Phosphoria formation—basal beds only
R- 2| Cherte=-e--ccemeccmmmmcmc e cccmccccecemee -- 3.9 - -- 3.9 - - - -
R- 1| Mudstone, cherty -~==--ceceamccmcccacaaaan -- 1.9 - - 5.8 — = = -
Phosphatic shale member of Phosphoria formation
P-80 | Mudstone -- 0.9 ) - 0.9 - - 2 --
P-79 | Mudstone, -- 1.2 - - 2.1 - - - --
P-78 | Mudstone -- .6 - - 2,7 .- -- -- -
P-77 | Mudstone, = .9 -- - 3.6 -- -- -- --
P-76 | Mudstone - .5 - - 4.1 -- -- - -
P-75 | Mudstone, 6253-MAW .7 14,0 57.9 4.8 9.80 .003 -- 0.002
P-74 | Mudstone 6252-MAW 3,1 2,65 84.8 7.9 18,02 . 003 - .011
P-73 | Mudstone, 6251-MAW .4 13.2 59.0 8.3 23.30 .003 - .013
P-72 | Mudstone 6250-MAW 1,0 2.20 88.2 9.3 25,50 . 003 - .016
P-71 | Phosphate rock, argillaceous,
carbonatic -==-c-cmeecmem e 6249-MAW 1.0 13,5 18.7 10.3 39.00 . 005 0. 004 .021
P-70 | Mudstone and phosphate rock ----------=-- 6248-MAW .5 14,7 49.6 10.8 46.34 004 -- .023
P-69 | Mudstone =--=--cecemcaaaaaan 6247-MAW o, 3.55 78.0 11,5 48,83 .003 -- .025
P-68 | Mudstone, phosphatic -------- 6246-MAW 1.0 16.7 47.4 12,5 65.53 . 004 -- . 029
P-67 | Carbonate rock, arglllaceous - 6245-MAW .8 .60 28.5 13.3 66.01 .002 -- . 030
P-66 | Mudstone ---=----=;eecmoccmcmcaccmeaean 6244-MAW 1.2 3.70 2.3 14.5 70,45 .002 -- .033
P-65 | Mudstone, carbonatic =-===cceccecmccacaaaa 6243-MAW 3.5 1.35 61.4 18.0 75.18 .002 - . 040
P-64 | Phosphate rock, argillaceous ------=---=-- 6242-MAW .4 23.5 21.7 18.4 84,58 . 007 . 004 . 042
P-63 | Mudstone ==--=-eecocmcccmcmcmaa e eanaaan 6241 -MAW 3.0 . 80 81.4 21.4 86.98 002 - . 048
P-62 | Mudstone ------- ---| 6240-MAW 1.2 4.20 73.3 22,6 92.02 . 002 -— . 051
P-61 | Carbonate rock, argillaceous, phosphatic --| 6239-MAW 1.6 12.7 17.3 24.2 112,34 .010 . 008 . 067
P-60 | Carbonate rock, argillaceous =--===eeeceaee 6238-MAW .8 .73 40.9 25,0 112.92 . 002 -- . 068
P-59 | Phosphate rock, argillaceous - 6237-MAW ol 19.9 33.8 25.7 126.85 .001 - . 069
P-58 | Mudstone, carbonatic ---=--=- 6236-MAW 1.8 1.63 67.2 27.5 129.78 . 003 - .075
P-57 | Phosphate rock =-----==-=---- 6235-MAW 4 25.6 14.7 28.2 147.70 003 L .077
P-56 | Carbonate rock, argillaceous --=---~=-===- 6234-MAW <9 6.58 22.6 29.1 153. 62 . 003 -- .079
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P-55
P-54

P-53
P-52
P-51

P-50
P-49

P-48
P-47
P-46
P-45
P-44

P-43
P-42
P-41
P-40
P-39

P-38

P-37
P-36
P-35

P-34
P-33
P-32
P-31
P-30

P-29
P-28

P-27
P-26
P-25

P-24
P-23
P-22
P-21
P-20

P-19

1 Fossil collection made by J. E. Smedley, Paleontology and Stratigraphy Branch, U. S. Geological Survey.

Mudstone, phoshatic ~---=-cccemccaccmanan
Carbonate rock and calcareous

mudstone ~-c-c--cecmcccccccccccmcnm———
Mudstone =-----=--mccmaca- St
Mudstone; fos. col. no, 12573" ~--=--
Mudstone =-----mcecemcccccccmmcnneenaaa=

Mudstone ----e-ecececcmccccccenecc——————
Mudstone =-=--em-ccmcccccacanaaaaa .

Mudstone, carbonatic, phosphatic
Mudstone =---=--ceccccmcomcncccan
Mudstone -
Mudstone,
Mudstone,

Mudstone; fos. col. no, 12572 ~~~~=cemeccmenx
Mudstone ====-=-c==c---- —————— -
Mudstone, phosphatic, carbonatic - =
Mudstone, carbonatic ========== -
Mudstone, phosphatic, carbonatic -=-=-=---

Phosphate rock, argillaceous ---eececaceoa-
Siltstone, calcareous; lens --- =
Carbonate rock, argillaceous &
Carbonate rock, argillaceous ---
Mudstone, phosphatic, carbonatic --cececa---

Phosphate rock, argillaceous, carbonatic --
Carbonate rock ---—ccccccmccccaccacaccaaaa
Mudstone, carbonatic; fos. col. no. 12571 ---
Mudstone, phosphatic -ceceeccccccmcancaaax
Mudstone, phosphatic, carbonatic --ceceaa-

Phosphate rock and phosphatic mudstone
Carbonate rock, argillaceous; fos. col.
no. 12570 cccccacacaaa
Mudstone, phosphatic -
Mudstone, phosphatic -=--
Carbonate rock, phosphatic; fos. col.
no. 12569
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6233-MAW

6232-MAW
6231-MAW
6230-MAW
6229-MAW

6228-MAW
6227-MAW

6226-MAW
6225-MAW
6224-MAW
6223- TMC
6222- TMC

6221- TMC
6220- TMC
6219- TMC
6218- TMC
6217- TMC

6216- TMC
6215- TMC
6214- TMC
6213- TMC

6212- TMC
6211- TMC
6210- TMC
6209- TMC
6208- TMC

6207- TMC

6206- TMC
6205- TMC
6204- RGW

6203- RGW

6202- RGW
6201- RGW
6200- RGW
6199- RGW
6198- RGW

6197- RGW

:-'N'-‘NN

o000

—~
~

— N
R . w6 € & w
=OWVWoO® vt BN ® =~ ONUINY

9.55

1,73
1.00

2.00

3.73
3.55

7.88
1.25
+ 13
5.13
6.50

5.00
3.30
8.23
7.65
9.55

19.2

10.9
12.6

17.8

3.80
9.75
18.6

10.7

2,35
8.70
2,15
3.40
15.0

3.10

51 - Wyoming - p. 17

48.9

18.1
87.8
78.7
65.3

64.2
79.0

41.9
79.3
78.4
42.6
45.5

58.1
66.6
33.5
31.4
29.1

18.7
30.0
30.2
39.6

19.6
16.2
36.4
46.6
25,1

33.3

30.9
67.2
43.2

2.5

26.2
67.6
39.7
30.2
45.4

82,2

30.3

32.1
32.7
34.1
35.7

37.6
39.1

40,2
43,4
45.8
47.9
49.5

51.6
53.6
54.6
56.6
57.7

59.6
61,1
62.8
63.8

64.6
62.2
65.2
68.4
69.8

70.6

71.8
72.2
73.0

73.5

74.3
74.9
78.8
80,7
81,8

82.6

165.08

168. 20
168. 80
169. 82
173.02

180.11
185.43

194.10
198.10
199. 85
210,63
221.03

231,53
238,13
246.36
261,66
272.16

308. 64
310.29
313.10
322.25

332,81
335,72




Cumberland Trench—Continued

I

Chemical analyses i 5 s :
Cumulative Thickness x Uranium content Thickness x
Bnid Rock description Sa::ple Th(j';; l::t)ess (percen:\) =1d thickness percent P,0, (percent) percent eU
: : P,0s | insoluble (feet) (cumulative U Chem. U (cumulative)
P-18 | Phosphate rock, argillaceous and phosphate
rock; fos. col. no. 12568 - cceeocecccnoo 6196- RGW 1.0 18.7 38.6 83.6 486.89 0.004 - 0.294
P-17 | Carbonate rock ---==ce-cccemocccccmcacaa. 6195- RGW 2.2 4,175 11.5 85.8 497.34 .001 - . 296
P-16 | Mudstone and phosphatic mudstone;
contains calcite geodes; fos. col. no. 12567-| 6194- RGW L] 15,0 41.8 86.5 *507, 84 . 003 - *,298
P-15 | Mudstone; fos. col. no. 12566 - S -- 4.0 -- -- 90.5 - et _— i
P-14 | Mudstone---==-cccmcmccccncacacccccccaaax - 4.5 -- . 95.0 -a - - ==
P-13 | Carbonate rock, argillaceous; fos. col. no.
12567 -=-=c=-mccmccceccmccmamacccaaaan 6193- RGW .9 4.70 24.8 95.9 -- . 001 - -
P-12 | Mudstone-----==cceccenaa - 1.0 - - 96.9 —- v - =
P-11 | Mudstone and chert -- .6 - -- 97.5 —— - - ——
P-10 | Mudstone---===cccmcaccax -- 1.7 - - 99,2 - - - =
P- 9 | Mudstone and chert---cececacccccaacaaaao - -- 4.6 - - 103.8 -- - - -
P- 8| Mudstone---==-=cececcerceccccacccmcacaan -- 3.5 - -— 107.3 - - - -
P- 7| Mudstone-------eceua- - 1.3 -- = 108. 6 - i o o
P- 6 | Mudstone, cherty - .6 - - 109.2 - - —_ i
P- 5| Mudstone, carbonatic; fos. col. no. 12564 --- - 2.4 .- - 111.6 - - - s
P- 4 | Mudstone, phosphatic -=--e-ecccccccaaaaa- 6192- RAS i 4 9.45 64.0 112.3 -- . 000 - .- 8
P- 3| Mudstone--acaa.. el s e e o - .7 - = 114.0 . v i ==
P- 2| Mudstone---cueu-- e M SR 6191- RAS «8 7.5 66.9 114.8 - .003 - -
P- 1 | Mudstone, phosphatic; fos. col. no, 12663 _.__.| 6190- RAS M 17.6 45.4 115.5 - . 003 -- -
Wells formation— upper part only
Cw- 1| Mudstone-------- —mcmm——— T CPRPR S -- 2.9 - - 2.9 - - - .
Cw- 2| Mudstone; fos. col. no, 12562 - 6189- RAS 1.0 3,75 79.7 3.9 -- 0.001 - -
Cw- 3 | Mudstone; fos. col. no, 12562 cccccmcccaaaan -- 2.9 -- - 6.8 - - e o=
Cw- 4 | Mudstone, carbonatic; fos. col. no. 12561 .- - 3.4 -—- - 10.2 - - - -
Cw- 5| Carbonate rock, argillaceous; fos. col. no.
12561 ~--cmceeccmcmcccccaacaceccaaaaaan -- 3.5 -—- -- 13.7 - - = =
Cw- 6 | Mudstone, carbonatic =c--ccccccccccaaaaon -- 1.8 e - 15.5 - o _ -
Cw- 7| Mudstone, carbonatiC ~-weccemcmccecacaaan - 1.6 - - 17.1 i g _— e
Cw- 8| Mudstone ----==we-- o o i - o - - 17.8 - - % .
Cw- 9| Mudstone ==--eececcccmccccccccccaccccaaa - .8 - —— 18.6 - i - £
Cw-10 | Mudstone ==ee-ceeccmcecmmcc e e cceaee - 1.0 - - 19.6 - i - -
Cw-11 | Mudstone --=---c-ce-- —eecmccecccccasaces -- 2.6 - - 22.2 - - - -
Cw-12 | Mudstone, carbonatiCc ==-ceeeccccccccccanan - 1.8 - - 24.0 - - - -
Cw-13 | Carbonate rock, argillaceous -----ccecea-- - 1,7 -- - 25.7 - - - —
Cw-14 | Chert -—=--emeccem e e -- 1.4 -- - 27.1 - - _— -
Cw=-15| Mudstone, cherty --=---ceccccmmcmmmcccaan -- 1.3 - - 28.4 - _— -- -

* Cumulative data incomplete because of missing information.
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