
GEOLOGICAL SURVEY CIRCULAR 906

STRATIGRAPHIC SECTIONS OF THE 

PHOSPHORIA FORMATION IN 

IDAHO, 1949, PART 2

This report us work done on
behalf of the U. S. Atomic Energy 
Commission and is published with 
the permission of the Commission.



UNITED STATES DEPARTMENT OF THE INTERIOR 
Doug as McKay, Secretary

GEOLOGICAL SURVEY 
W. E Wra her, Director

GEOLOGICAL SURVEY CIRCULAR 305

STRATIGRAPHIC SECTIONS OF THE PHOSPHORIA FORMATION

IN IDAHO, 1949, PART 2

By D. F. Davidson, R. A. Smart, H. W. Peirce, and J. D. Weiser

This report concerns work done on 
behalf of the U, S. Atomic Energy 
Commission and is published with 
the permission of the Commission.

Washington, D. C., 1953

Free on application to the Geological Survey, Washington 25, D. C.



STRATIGRAPHIC SECTIONS OF THE PHOSPHORIA FORMATION

IN IDAHO, 1949, PART 2

By D. F. Davidson, R. A. Smart, H. W. Peirce, and J. D. Weiser

CONTENTS

Lot no. Page

Introduction........................ 1
Acknowledgments................... 1
Stratigraphy of the Phosphoria.

formation in southeastern Idaho .... 4
Stratigraphic sections............... 4
Selected bibliography ............... 4
Tables of Stratigraphic

sections
Reservoir Mountain............ 1313 5

Lot no. Page

Tables of Stratigraphic 
sections Continued

Rocky Canyon.................. 1304 9
Spectrographic analyses ... 13 

Gravel Creek Divide............ 1308 16
Corral Creek.................. 1315 19
Henry......................... 1309 20
Enoch Valley .................. 1314 24
Ballard trench ................. 1316 28

ILLUSTRATIONS
Page

Figure 1. Outcrops of the Phosphoria formation in Idaho and localities sampled. ........................... 2
2. Generalized section of the Phosphoria formation at Trail Canyon, Idaho, lot no. 1206. ............ 3

INTRODUCTION

The U. S. Geological Survey has recently meas- 
Jired and sampled the Phosphoria formation at many 
localities in Idaho and other western states. These 
data will not be fully synthesized and analyzed for 
several years, but segments of the data, accompanied 
by little or no interpretation, are published as prelim­ 
inary reports as they are assembled. This is the fifth 
report of data containing abstracts of sections measured 
in southeastern Idaho (fig. 1); it includes about half the 
data gathered in Idaho in 1949. The field and laboratory 
procedures adopted in these investigations are described 
rather fully in a previous report (McKelvey and others, 
1953a).

Many people have taken part in this investigation, 
which was organized and supervised by V. E. McKelvey. 
,F. J. Anderson, A. L. Bush, R. S. Jones, K. B. Krauskopf, 
K. Lutz, M. E.' Thompson, R. G. Waring, and 
M. A. Warner participated in the description of strata 
and the collection of samples referred to in this report. 
T. K. Rigby assisted in the preparation of trenches 
and the collection, crushing, and splitting of samples 
in the field. The laboratory preparation of samples 
for chemical analysis was done in Denver, Colo. , 
under the direction of W. P. Huleatt.

The PzOf, 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 AlzOa, FezOs, and loss-on-ignition analyses were 
made in the Trace Elements Section laboratory of the 
Survey in Washington, D. C., under the direction of 
J. C. Rabbitt, by chemists H. Alberty, I. Barlow, 
A. Caemmerer, N. Guttag, C. Hoy, J. J. Rowe, and 
W. P. Tucker, and the spectrographic analyses were 
made in this laboratory by C. L. Waring and H. Worthing.

The data were compiled largely by K. S. Bergman 
under the supervision of R. W. Swanson. Organization 
of the tabular data was by Anita Wise.
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the Atomic Energy Commission.
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who furnished information and services and gave access 
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Figure 1.  Outcrops of the Phosphoria formation in Idaho and localities sampled.
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Upper shale member (not exposed)

Rex chert member (top pot exposed) 

Chert: hard, black, thin-bedded

Mudatone: hard, black, thin-bedded

Chert: hard, brittle, dark-gray to pinkish-gray, thick-bedded

Chert and limestone: 80 percent hard, black, thin-bedded chert; 20 percent hard, 
dark-gray, massive limestone

Phosphatic shale member

Phosphate rock: oolitic, nodular, medium-hard, light brownish-gray; contains 
omphalotrochus gastropods

Mudstone: medium-hard, brownish-gray, thin-bedded

Phosphate rock: argillaceous, oolitic, pisslitic, medium-hard, brownish-gray to 
black, thin-bedded; contains a few limestoae concretions

Mudstone and phosphate rock: soft, brownish-black, thin-bedded mudstone, in- 
terbedded with oolitic, soft, brownish-black, thin-bedded phosphate rock; con­ 
tains many limestone lenses near base

Mudstone: medium-hard, brownish-gray, thin-bedded; 2-foot limestone bed at top; 
contains phosphatic aoduies in middle 12 feet

Mudstone: phosphatic, oolitic, hard, grayish-brown, thin-bedded

Mudstone; hard, browaish-gray, thick-bedded.

Mudstone: phosphatic, oolitic, medium-hard, brownish-gray, thin-bedded

Mudstone: nodular, hard, brownish-gray, thick-bedded; ye How- brown stain on 
joints

Mudstone: phosphatic, nodular, oolitic, medium-hard, brownish-gray to blrclc, 
thin-bedded

Mudstone: aodnlar, hard, brownish-gray, thick-bedded

Mudstone: phosphatic, oolitic, soft, brownish-black to black, thia-bedded; con­ 
tains many limestone lenses

Limestone: hard, medium-gray, massive; contains black chert lay era at base

Mudstone: soft, brownish-black, thin-bedded mudstone interbedded with phos­ 
phatic, oolitic, soft, brownish-black, thin-bedded mudstone

Limestone: hard, pale-brown massive

Mudstone: phosphatic, oolitic, soft, brownish-Mack, thin-bedded; contains a 
few limestone lenses

Limestone: hard, pale-brown massive

Mudstone: phosphatic, oolitic, nodular, soft, brownish-black, thin-bedded

Limestone: hard, brownish-gray, massive. "False cap* limestone

Phosphate rock: argillaceous oolitic, soft, brownish-gray to brownish-black, 
fissile

Phosphate rock: oolitic, medium-hard, brownish-black, thin-bedded

Mudstone: medium-hard, dark-brown, thin-bedded

Phosphate rock: oolitic, hard, black, thin-bedded. Lower 0.5 foot contains white 
(tabular) fossil fragments

Veils formation

Figure 2.  Generalized section of the Phosphoria formation at Trail Canyon, Idaho, lot no. 1206.
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STRATIGRAPHY OF THE PHOSPHORIA FORMATION 
IN SOUTHEASTERN IDAHO

At its type locality in southeastern Idaho 
(Richards and Mansfield, 1912), the Phosphoria forma­ 
tion consists of a lower member, the phosphatic shale, 
about 180 feet thick and an upper member, the Rex 
chert, about 240 feet thick; another member, a thin- 
bedded cherty mudstone 15 to 75 feet thick, overlies 
the Rex chert member in most of southeastern Idaho 
a.nd western Wyoming, although it is not well defined 
at the type locality.

The Phosphoria formation overlies the Pennsyl- 
vanian Wells formation and underlies the Triassic 
Dinwoody formation. The upper 50 to 75 feet of the 
Wells formation consists of gray fossiliferous cherty 
limestone that contains some thin phospnatic layers. 
It may be the correlative the lowermost member 
(A. member) of the Phosphoria formation in Montana 
and the lower limestone member of the Park City 
formation in Utah (McKelvey, 1949).

In southeastern Idaho most of the phosphatic beds 
are in the phospnatic shale member, and it is on this

member that most of our studies have been fo­ 
cused. It consists of many thin layers, some of 
which persist over the whole area. They may be 
grouped into several broad units, as yet unnamed, 
as shown in figure 2.

STRATIGRAPHIC SECTIONS

Abstracts of stratigraphic sections measured at 
seven localities, and the available analytical data, are 
presented in the following pages. Their locations, as 
well as the locations of those reported previously 
(McKelvey and others, 1953a and b; O'Malley 
and others, 1953; and Sheldon and others, 1953), 
and of others to be reported later, are shown in 
figure 1.

The semiquantitative spectrographic analyses 
are based upon comparison with a standard plate rep­ 
resenting known quantities of the elements tested for 
and made at the same exposure. Greater sensitivities 
for many elements can be obtained by additional ex­ 
posure. The standard sensitivities for the elements 
noted in the report are listed below:

Spectrographic sensitivities

O"U.

Ba        
Be       

Cd       
Ca       
Po

Cs     
Or       
Co       
Pn
Dy       

"Bin         

Percent

    0.001
    .01
    .1
    .0001
    .0001
    .001
    .001
    .01 
    .001
    .1
    *1.0
    .001

.01 
    .0001
    .01
    .01
    .m

Gd      
Ga      
(To

TIP

Ho      
In      
ir     
TPo

la      
Pb      
Li      
Lu      
Mg       
Mn      
Hg      
Mn       

Percent

     0.01
     .01
     .001
     .01
     .1
     .01
     .001
     .1
     .001
     .01
     .01

 ¥  n

     .01
     .0001
     .001
    .1
     .nm

Nd     
Ni     
Nb     
r\o __

Pd    
P    

pr    
Re     
T3Vi

Rb       
"Dii

O-VM

Sc     
en

ACT        

Percent

     0.01
     .01
     .01
     .1
     .01
     .1
     .01
     #1.0
     .01
     .1
     .01
     *10.0
     .01
     .1
     .001
     .0001
      .0001

Mr, _____ ___ ___

Sr      

Tb      
Tl      
Th      
Tm      
Q -v.

Ti      
_ _ __ _

V       
Yb      
Y       
r7,_

Zr     

Percent

    *0.1
     .01
     .1
     .1
-    .01
     .1
     .1
     .01
     .01
     .001
    .1
     .01
     .0001
     .001
     .01
     .001

' A greater sensitivity may be obtained by additional exposures.
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