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INTRODUCTION

As part of a comprehensive investigation of the 
phosphate deposits of the western field begun in 1947, 
the U. S. Geological Survey has measured and sampled 
the Phosphoria formation of Permian age at many lo­ 
calities in Wyoming and adjacent states. These data 
will not be fully synthesized for many years, but seg­ 
ments of the data, accompanied by little or no inter- 
pretatidh, are published as preliminary reports as 
they are assembled. This report, which contains ab­ 
stracts of the sections measured in western Wyoming 
(fig. 1) in 1949-50, is the second Wyoming report 
of this series. The field and laboratory procedures 
adopted in these investigations are described rather 
fully in a previous report (McKelvey and others, 1953a).

Many people have ta ken part in this investigation. 
The program of which this work is a part was organized by 
V. E. Me Kelvey and most of the field program was s uper- 
visedbyR. W. Swanson. F. J. Anderson, D. F. Davidson, 
A. M. Gutstadt, J. W. Hill, H. W. Peirce, W. R. Record, 
and M. E. Thompson, participated in the description of strata 
and the collection of samples referred to in this report. 
T. K. Rigby assisted in the preparation of exposures and 
the crushing and splitting of samples in the field. The lab­ 
oratory preparation of samples for chemical analysis was 
done in Denver, Colo., under the direction of W. P. Huleatt.

The PzOs and acid-insoluble analyses were made 
for the Survey by the U. S. Bureau of Mines at the 
Northwest Electrodevelopment Laboratory, Albany, 
Or eg., under the direction of S. M. Shelton and 
M. L. Wright. TheAlzOa, FegOa, andloss-on-ignition 
analyses were made in the Trace Elements Section lab­ 
oratory of the Survey in Washington, D. C., under the 
direction of J. C. Rabbitt, by chemists A. Caemmerer, 
G. Dudley, and N. Guttag.

Compilation of the data has been largely by 
K. S. Bergman under the supervision of R. W. Swanson. 
Organization of the tabular data has been largely by 
Anita Wise.

ACKNOWLEDGMENTS

Special thanks are due J. D. Love, W. W. Rubey, 
andj. Steele Williams, who contributed much in the way 
of advice and suggestions in planning and organization of 
the field program. The cost of both the field and labora­ 
tory investigations has been borne partly by the Divi­ 
sion of Raw Materials of the Atomic Energy Commission.

It is a pleasure to acknowledge the fine cooperation 
extended to the field parties by the local residents, prop­ 
erty owners, and phosphate companies, who furnished 
information and services and gave access to property.
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Figure 1.  Outcrops of the Phosphoria formation in Wyoming and localities sampled.
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Dinwoody formation 
Mudstone

: Phosphoria formation. 
Upper shale member 

Phosphate rock: pisolitic, medium-hard, grayish-brown, thick-bedded; chert at base

Mudstone: hard, grayish-brown and brownish-black, thin- and thick-bedded; some 
medium-hard interbedded dolomite

Phosphate rock: oolitic and non-oolitic, hard, black, thin- and thick-bedded; 
chert and mudstone interbeds

"Rex chert member

Chert and limestone: hard, black, thick-beddeil chert; hard, brownish-gray, thick- 
bedded limestone represents about 10 percent of unit

Phosphatic shale member 
Covered 
Dolomite: hard, brownish-gray and black, thick-bedded; mudstone and phosphate 

rock interbeds

Phosphate rock: oolitic, medium-hard, dark-gray and brownish-black, fissile to 
thick-bedded; soft limestone and mudstone interbeds

Mudstone: hard, black, fissile to thick-bedded. "Vanadiferous zone," 0.68 percent 
average ^(X content

Dolomite, mudstone, and limestone: interbedded, argillaceous hard, brownish- 
black dolomite, phosphatic soft to medium-hard, blackmudstone,andargillaceous 
hard, brownish-black limestone

Phosphare rock: coarse-grained, oolitic, soft, black, thin-bedded

Dolomite: soft, black, thick-bedded; phosphate rock interbedded near top

Phosphate rock: medium coarse-grained, oolitic, soft, black, thin-bedded
Mudstone and dolomite: interbedded soft, black, thin-bedded mudstone and medium- 

hard, brownish-black, thin-bedded dolomite; some finely oolitic, blsck, phos­ 
phate rock

Phosphate rock: oolitic, soft to medium-hard, black, fissile to thin-bedded

Dolomite: soft to hard, brownish-black to black, thin- to thick-bedded
Phosphate rock: oolitic, soft to medium-hard, black, fissile to thin-bedded; 

dolomite and mudstone interbeds.

Mudstone; medium-hard, brownish- black to black, fissile to thin-bedded; phos­ 
phate rock at base

Wells formation 
Limestone

Figure 2.  Generalized section of the Phosphoria formation at Coal Canyon, Wyoming, lot no. 1201.
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STRATIGRAPHY OF THE PHOSPHORIA FORMATION 
IN WESTERN WYOMING

The Phosphoria formation is about 200 feet thick 
in northwestern Wyoming and has been divided into 
five members. They have been tentatively correlated 
with the five members in Montana that have been pro­ 
visionally designated A, B, C_, D, and E_ from oldest 
to youngest (Klepper and others .in_McKelvey, 1949). 
Member A_, overlying the Tensleep sandstone of 
Pennsylvanian age, consists of cherty carbonate and 
detrital rocks; it may be equivalent to the upper part 
of the Wells formation in Idaho. Members B, C_, and D, 
composed respectively of phosphatic-cherty and phos- 
phatic rocks, are equivalent to the phosphatic shale, 
Rex chert,and upper shale members of the Phosphoria 
in Idaho (Sheldon m. Swanson and others, 1953). 
Member E_, 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 
(fig. 2) consists of a lower phosphatic shale member, 
95-145 feet in thickness; overlain by the Rex chert 
member, cherty limestone 65-145 feet in thickness; 
and capped by an upper shale member, f5 to 60 feet in 
thickness. It overlies the Wells formation of Pennsyl­ 
vanian age and underlies the Dinwoody formation 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 lime­ 
stone member of the Park City formation in Utah 
(McKelvey, 1949). The Dinwoody formation consists of 
limestone, calcareous siltstone, and sandstone.

The correlation of individual beds of the phos­ 
phatic shale members with those in adjacent parts of 
Idaho, Montana, and Utah will be considered more 
fully in a later publication. Most of the phosphatic 
layers are in the phosphatic shale member of the 
Phosphoria formation in southwestern Wyoming and 
in the B member in northwestern Wyoming. The 
upper "shale member in southwestern Wyoming and its 
correlative the D member in northwestern Wyoming 
contain thin layers of phosphatic chert and locally sig­ 
nificant phosphatic layers.

STRATIGRAPHIC SECTIONS

Analytical data and abstracts of stratigraphic 
sections measured at 15 localities follow. Their lo­ 
cations, as well as the locations of those reported 
previously (McKelvey and others, 1953b)' and of others 
to be reported later are shown in figure 1.
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