
(~oo) 
T~7r 

v'tO. 37/t; ----
RCE COMPILA . . .. 

t • 

Stratigraphic Sections of the 

Phosphoria Formation in 

Idaho, 1950- 51 

By R. A. Smart, R. G. Waring, T . M. Cheney, and R. P . Sheldon 

.· ' 
.. r 

j •• • 

. .. ,... . . 

.. . . ·:.,..· 

Trace Elements ln'Vestigations Report 376 

Gs~c, 3' 1 

UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY ~~~-

• • i • 

. .. . ' 

ae<~~ 



RESTRICTED 
SECuRIT.f -. INFORMATION 

Geology and Hineralogy 

This document consists of 27 pagese 
(No page 10) 0 

Series A 

UNITED STATES DEJ'A.RTMENT OF Tim! INTERIOR 

G&OLOGICAL SURVEY 

STRATIGRAPHIC SECTIONS OF THE ,PHOSPHORIA FORMATION 

By 

Ro Ao Smart~ Ro Go Waring~ -To Mo Cheney~ 
and R .. P .. Sheldon 

October 1953 

Trace Elements Investigations Report 376 
c;s ,e# :3 2-7. 

This prelimina~ report is dis~ 
. tributed without editorial and 
technical review for conformity 
with official standards and no= 
menclatureo It is not for pub~ 
lie inspection or guotationo 

This material contains information 
affecting the national defense of 
the United States within the mean= 
ing of the espionage laws, Title 
18, u .. sOcO.?) Secso 793 and 794, the 
transmission or revelation of which 
in any manner to an unauthorized 
person is prohibited ~ lawo 

*This report concerns work done partly on behalf of the Division 
of Raw Materials of the U .. So Atomic Energy Commissione 

RESTRICTED 
SECUR~f:NFORMATION 



/ 

USGS = TEI~~376 

GEOLOGY AND MINERALOGY 

Noo of copies 
Distribution (Series A) 
American Cyanamid Company21 Winchester 
Argonne National Laborator y o o o o o 
Atomic Energy Commission 3 Washingt on ~ o o o o o 

Battelle Nemorial Institute~ Columbus 
Carbide and Carbon Chemicals Company2 Y=l2 Area 
Division of Raw Naterials 3 Albuquerque 
Division of Raw Naterials 2 Butte o 
Division of Raw Materials 2 Denver 
Division of Raw Materials 3 Dougl as o o 

Division of Raw Materials") Grant:s 
Division of Raw Materials ,9 Hot Springs 
Division of Raw Materials 3 Ishpeming o 
Division of Raw Materials 5 New York 
Division of Raw Materials 2 Phoenix o o 

Division of Raw Materials~ Richfield o 

Division of Raw Materials 2 Salt Lake Cit y 
Division of Raw Materials 3 Washi ngton 

0 0 ' 0 

Dow Chemical Company 21 Pittsburg o o o o o o o o o o o o o 

Exploration Division 3 Grand Junct i on Oper ations Of fice o 
Grand Junction Operations Of f ice o o o o 

Technical Information Servi ce 2 Oak Ri dge 
Tennessee Valley Authority3 Wilson Dam 
Uo So Geological Survey~ 
Alaskan Geology Branch 2 Washington o o 
Fuels Br anch 2 Washington o o o o 

Geochemistry and Petrology Br anch 5 Washingt on o o o o o o o o 

Geophysics Br anch 5 Washington o o o o 

Miner al Deposits Branch 2 Washingt on 
Eo Ho Bailey2 San Francisco 
Ko Lo Buck 2 Denver o o o " " o o o o 
Jo Ro Cooper 2 Denver o o o o o 

No Me Denson 2 Denver c 

Co Eo Dutton 2 Madison 
Ro Po Fischer 2 Grand Junction 
Mo Ro Kl epper 3 Washington 
Ao Ho Kos chmann 2 Denver 
Ro Ao Laurence 3 Knoxville 
Do Mo Lemmon2 Washington o o o o o o 
Ra Go Petersen 3 Plant City o o 
Ro Jo Roberts 2 Salt Lake City 
Ro We Swanson3 Spokane e o o 
Ao Eo Weissenborn2 Spokane o 
TEPC0 2 Denver o o o o o 

TEPCO 2 RPS 3 Wasl:lington 
(Including master) 

RESTRICTED 

ii 
t_: 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
6 
1 
1 
1 
3 
1 
1 
1 
6 
1 

1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 

60 



Introduction 

Acknowledgments o 

RESTRICTED 

3 

CONTENTS 

Stratigr aphy of t he Phosphoria forma t ion 

in southeastern Idaho o 

Strat igraphic sections 

Lit~rature cited c .o _ o _ o 

Tables of stratigraphic sections in Idaho 

Fall Creek 

Wolverine Canyon 

Bear Creek 

Fort Hall Indian Reservation 

Snowdrift Mountain 

Mud Spring 

ILID STRATI ONS 

Figure lo Outcrops of t he .Phosphoria format i on in 
Idaho and localities sampled o o o o 

2o Generalized section of Phosphoria formation 
at Trail Canyon3 Idahoy (lot noo 1206) o o 

RESTRICTED 

Lot ~No ~ Page 

1338 

1322 

1353 

1349 

1372 

1.351 

4 

6 

7 

8 

11 

14 

17 

20 

21 

26 

5 

9 



RESTRICTED ... 

4 

STRATIGRAPHIC SECTIONS OF THE PHOSPHORIA ·FORMATION IN IDAHOJI 1950=51 

INTHODUCTI ON 

The U o Sa Geological Survey has recently measured__ and sampled the 

Phosphoria formation at many localities in Idaho and other western stateso 

These dat a will not be fully synthesized and analyzed for several years)~ 

but s egments of the data~ accompanied by l ittle or no interpretation)~ are 

published as preliminary reports as they are assembledo This reportJI 

which contains abstracts of many of the sections measured in southeastern . 

Idaho (figo 1)~ is one of this series and is the sixth report of data 

gathered in Idaboj it includes the data gat hered i n Idaho during 1950 

and 195lc The field and laboratory procedures adopted in t hese investiga= 

t ions are descr i bed in a previous report (McKelvey and others~ 1953a). 

Many people have t aken part in this investigationo Eo Ro Cressman» 

Bo Ka Replogle 3 and Ma Aa Warner participated in the description of the 

strata and the collec~ion of samples referred to in t his reporto 

(C:rnsh~_g ;;amd splitting of samples in the field were done by T a Ko Rigby. 

The laborat ory preparation of samples for chemical analysis was done in 

Denver3 Coloe~ under the direction of Wa Pc. Huleatt o 

Most of the P205 and acid~=insoluble analyses were made for the Survey 

by the Uo S. Bureau of Mines at the Northwest Electrodevelopment Laboratory)~ 

Albanyll Oregoll under the di rection of Sa Mo Shelton and Me La Wrighte The 

remainder were made in t he Trace Elements Section laboratory of the Survey 
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Figure 1. -- Outcrops of the Phosphoria formation in Idaho and localities sampled 
' 51151 



RESTRICTED 

in Denver$ Colo"~ under the supervision of Lo Fo Rader ~ by chemists 

Mo Appling 9 Go To Burrow~ No J ammer.9 Vfo Mount joy9 and Mo Stevenso The 

Al203 9 Fe2o3B and l oss=on=ignition analyses were made in t he Trace Elements 

Section l aborat ory of t he Survey in Washington~ Do Co 2 under the direction 

of J o Ce Rabbitt 2 by chemists Ho Alberty2 Ie Barlow9 and Co Hoyo The 

radioactivit y analyses were made in t he Trace El ements Section laboratory 

in Denver 2 Coloo 9 under t he di rection of Lo Fo RaderJ by So Po Furman and 

J o No Rosholt 2 and chemical uranium analyses were made in t his laboratory 

by Appl ing 9 Burrow~ Jammer» Mountj oy~ and St evenso 

The dat a were compiled largely by K& So Ber gman under t he supervision 

of Ro Wo Swansono Anit a Wise organized t he t abular dat ao 

Acknowledgments 

Special t hanks are due Wo Wo Rubey» J o Ste.ele Williams 9 and 

Ao Eo Weissenborn who have given much advice in planning and organizing 

t he fi eld programo The cost of bot h t he field and laborat ory investiga= 

tions has been partly borne by t he Division of Raw Materials of the 

Atomic Ener gy Commissiono 

I t i s a pleasur e to a cknowledge the fine cooperation extended to the 

fi eld parties by t he local resident s 2 propert y owners 2 and operating 

phosphat e companies 2 who furnis hed information and services and gave a ccess 

t o propertyo Ao Jo Winters$ Superi nt endent of the Mont pelier Schools~ 

~o Mo Norris 9 Co To Russell ~ and L& Eo Tr aeger of the Anaconda Copper 

Mi ning Company~ Do Lo King' of the San Francisco Chemical Company; 

Go Ao McHugh of t he Simplot Fertilizer CompanyJ and Oo Ao Power of the 
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Westvaco Chemical Division~ Food Machinery and Chemical Corporation~ have 

been especially helpful in this connection. 

STRATIGRAPHY OF THE PHOSPHORIA FORMATION IN SOUTHEASTERN IDAHO 

At its type locality in southeastern Idaho (Richards and Mansfield~ 

1912)~ the Phosphoria formation consists of a lower member» the phosphatic 

shale, about 180 feet thick» and an upper member» the Rex chert~ about 

240 feet thick3 another member» a thin-bedded cherty mudstone 15 to 

75 feet thick» overlies the Rex chert in most of southeastern Idaho and 

western WyomingJ though it is not well defined at the type localityo . 

Northward the phosphatic shale member thins to about 60 feet. 

~he Phosphoria formation overlies the Wells formation of ~ennsylvanian 

age and underlies the Dinwoody formation of Triassic age. The upper 

50 to 75 feet of the Wells formation consists of gray fossiliferous cherty 

limestone that contains some thin phosphatic layers and may be the correla­

tive of 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 

phosphatic shale member» and it is on this member that most of our studies 

have been focused. 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 2o 
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STRATIGRAPHIC SECTIONS 

Abstracts of stratigraphic sections measured at six localities and 

t he available analytical dat a ar e presented in the following pages " Their 

locations:? as well as t he locations of sections reported previously 

(McKel vey and others ~ 1953a and b~ ouMalley and others 2 1953 .9 Sheldon and 

others 9 1953» Davidson and others~ 1953).9 are shown in figure lo 
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DIICitlniON 

Phosphoria formation 

Rex cb~rt member (top l'Ot expoeed) 

Chert: bard, black, thin-bedded 

Mudstone: bard, black, thin-bedded 

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

82 
Chert and limestone: 80 percent bard, black, tbin-bed4ed chert; 20 percent hard, 

dark-gray, massi"'e limestone · 

Phosphatic ehale member 

oolitic, nodular, medium-bard, light bto-ish-gray; cootains 
gastropods 

browaitih-pay to 

me·dium•lilafld, bto-ish-pay, thin·bedded; 2•foot limeatone bed at top; 
ia middle 12 feet 

etain Oil 

Phoapbate rock: oolitic, hard, black, thin-bedded. Lower O.S foot contains whit,. 
(tabular) foss il fragment• 

Welle formatioo 

Figure 2. -Generalized section of the Phosphoria formation at Trail Canyon,, Idaho· (lot no. 1206). !)'ll!!!f 
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Fall Creek, Idaho, lot 1338 

Phosphoria formation measured and sampled in bulldozer trench and at natural exposure on north side of Fall Creek near Swan Valley, SW;\- sec. 18, 
T. 1 N., R. 43 E., Bonneville County, Idaho, on the southwest limb of an anticline trending northwest. Beds strike N. 40" W. and dip 45" SW. 
Section measured and sampled by R. P. Sheldon, F. D. Frieske, T. M. Cheney and R. G. Waring in September 1950. Samples analyzed for 
Pz05 and acid insoluble by U. S. Bureau of Mines laboratory, Albany, Oreg., and for other constituents by Trace Elements Section laboratory, 
U. S. Geological Survey, Washington, D. C. 

Bed 
no. Rock description 

Rex chert member of Phosphoria formation-top not exposed 

R-15 
R-14 
R-13 
R-lZ 
R-11 

C?ert----------------------i·----------
Llmestone; fos. col. no. 1ZZ96 ----------­
Mudstone, cherty, calcareous------------
Phosphate rock -------------------------
Sandstone; fos . col. no. 1ZZ95-------------

R-10 Limestone; fos. col. no. 1ZZ94 ------------
R- 9 Siltstone -------------------------------

Z6.5 
zz.o 
31.0 

. z 
1.4 

Cumulative 
thickness 

(feet) 

Z6. 5 
48.5 
89.5 
89.1 
91. 1 

93.0 
98.Z 

104.6 R- 8 Limestone, cherty ----------------------
R- 1 Chert----------------------------------

1.9 
5.Z 
6.4 
4.Z I I I I 108.8 

R- 6 Phosphate rock-------------------------

R- 5 Mudstone------------------------------­
R- 4 Chert---------------------------------­
R- 3 Chert----------------------------------
R- Z Chert, dolomitic------------------------
R- 1 Chert----------------------------------

P-33 Carbonate rock-------------------------
P-3Z Phosphate rock, argillaceous-------------
P-31 Phosphate rock; fos . col. no. 1ZZ93--------
P-30 Carbonate rock, argillaceous-------------
P-Z9 Phosphate rock, argillaceous-------------

P-Z8 Mudstone, carbonatic---------- ----------
P-Z7 Phosphate rock, argillaceous-------------
P-Z6 Mudstone--------~----------------------

P-Z5 Carbonate rock, argillaceous-------------
P-Z4 Mudstone, carbona tic--------------------

P-Z3 Mudstone-------------------------------

5339-RGW .4 

1, 8 
Z.7 
7.4 
Z.4 

18,0 

Z5.4 

Phosphatic shale member of Phosphoria formation 

5338-RGW 1.0 0,8 
5337-RGW 1.0 30.8 
5336-RGW 1.4 34. 3 
5335-RGW . 6 1. 1 
5334-RGW .4 Z7. Z 

5333-RGW .1 1.0 
533Z-RGW 1.4 17.6 
5331-RGW 1.3 . 5 
5330-RGW 1.1 . 6 
53Z9-RGW . 6 4.1 

53Z8-RGW z. 1 6. 0 

~Fossil collection made by J. E. Smedley, Paleontology and Stratigraphy Branch, U. S. Geological Survey. 
Acid insoluble analysis probably too high. 

Lot 1338. 

9.4 109.Z 

111.0 
113.1 
1 Zl. 1 
1-Z~.-5 

141. 5 

14. 3 1. 0 
zo.1z z.o 
35.3 3. 4 
30. 1 4. 0 
15.4 4.4 

53.4 5. 1 
Z8. 5 6. 5 
70.6 7.8 
31.0 8.9 
50. 5 9. 5 

66. z 11. 6 

0,80 
31.60 
79.6Z 
80.Z8 
91. 16 

91.86 
116.50 
117. 15 
117.81 
1ZO.Z7 

13Z.87 

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

0.005 0.003 

0.000 --
. 008 0.006 
. 007 . 008 
. ooz --
. 010 . 007 

. ooz --

. 009 • 004 

. 004 --

. ooz --
• 006 . 004 

. 004 --

.. 
Thickness x 
percent eU 

(cumulative) 

0.000 
• 008 
• 018 
. 019 
.OZ3 

. OZ4 

. 037 

. 04Z 

.044 

. 048 

• 056 

3 Equivalent uranium. 

::::: 
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Bed 
no. 

P- 22 
P- 21 
P- 20 
P- 19 
P- 18 

P- 17 
P- 16 

P- 15 

P- 14 
P- 13 

P- 12 

P- 11 

P- 10 

P- 9 
P- 8 

P- 7 

P- 6 
P- 5 

P- 4 
P- 3 

P- 2 
P- 1 

lot 1338. 

Sample Rock description no. 

Carbonate rock, argillaceous------------ 5327-RGW 
Mudstone, carbona tic------------------- 5326-RGW 
Mudstone, phosphatic, carbonatic ------- 5325-RGW 
Carbonate rock, argillaceous ----------- 5324-RGW 
Mudstone, phosphatic, carbonatic ------- 5323-RGW 

Carbonate rock------------------------ ' 5322-RGW 
Phosphate rock, argillaceous, and 

argillaceous carbonate rock ----------- 5321-RGW 
Phosphate rock and carbonatic phosphate 

rock--------------------------------- 5320-RGW 
Limestone, argillaceous---------------- 5319-RGW 
Limestone, argillaceous---------------- 5318-RGW 

Carbonate rock, argillaceous, and 
phosphatic mudstone, interbedded------ 5317- RPS 

Phosphate rock, argillaceous and 
carbonate rock, interbedded; fos. col. 
no. 12292 ---------------------------- 5316- RPS 

Phosphate rock and argillaceous 
phosphate rock----------------------- 5315- RPS 

Carbonate rock------------------------ 5314- RPS 
Phosphate rock and mudstone, 

interbedded -------------------------- 5313- RPS 

Carbonate rock, argillaceous, contains 
small amounts of fluorite; fos. col. 
no. 12291 ---------------------------- 5312- RPS 

Phosphate rock, calcareous ------------ 5311-FDF 
Phosphate rock, calcareous, and 

phosphatic mudstone; fos. col. no. 12290- 5310- FDF 
Mudstone, carbonatic ------------------ 5309- FDF 
Phosphate rock----- - ------------------ 5308- FDF 

Mudstone ----------------------------- 5307- FDF 
Carbonate rock, argillaceous and 

mudstone ----- ----------------------·- 5306-FDF 

A fault near base of bed P-1 omits 
• 5 to 5 feet of section. 

Fall Creek-Continued 

Thickness 
Chemical analyses (percent) 

(feet) P2o5 Al2o 3 Fe2o 3 
Loss on Acid 
ignition insoluble 

2.8 0.7 -- -- -- 25.8 
2.2 • 7 -- -- -- 49.6 
1.2 10.7 -- -- -- 40.3 
.9 1.5 -- -- -- 24.9 
.4 12.6 -- -- -- 33. 1 

. 9 2.7 -- -- -- 15.0 

1.4 13.2 -- -- -- 26.4 

1.6 24.4 -- -- -- 11.7 
3.3 1.6 -- -- -- 23. 1 
.9 3.9 -- -- -- 28.7 

2.4 10.2 -- -- -- 26.1 

2.6 15.8 3.20 1. 25 22.62 15. 1 

2. 1 24.2 2.77 1. 46 15.60 12.0 
1. 7 5, 5 1. 83 . 51 37.88 6. 7 

. 7 26.3 2.55 .92 ·10. 54 12.6 

1. 0 2. 4 . 62 1. 78 26.72 37.7 
. 9 20,4 3.79 1. 50 16.83 18.7 

2.4 28.9 5. 7Z . 75 9.02 6. 7 
1. 2 .6 5.36 1. 80 19.78 55.0 

. 9 31. 7 • 62 • 43 6. 90 4.3 

• 7 3.5 -- -- -- 72.3 

9.6 . 9 -- -- -- 35. q 

Cumulative Thickness x 
thickness percent P 20 

{feet) (cumulativef 

14.4 134.83 
16.6 136.37 
17.8 149.21 
18. 7 150.56 
19. 1 155.60 

20.0 158.03 

21.4 176.51 

23.0 215.55 
26.3 220.83 
27.2 224.34 

29.6 248.82 

32.2 289.90 

34.3 340.72 
36.0 350.07 

36.7 368.48 

37.7 370. 88 
38.6 389.24 

41.0 458.60 
42.2 459.32 
43. 1 487.85 

43.8 490.30 

53.4 498.94 

Ura(ium co3tent 
(percent . 

eu Chem. U 

0. 001 --
. 001 --
. 008 0.007 
. 001 --
. 009 . 007 

. 002 --

. 010 • 009 

. 016 • 014 

. 001 --

. 004 --

. 007 . 007 

. 007 • 007 

• 010 • 010 
. 002 --
. 008 • 007 

• 002 --
. 007 • 007 

. 012 . 011 

. 001 --

. 016 • 014 

. 006 . 004 

. 001 --

Thickness x 
percent eU 

(cumulative) 

0.059 
• 061 
. 071 
. on 
. 076 

.077 

. 091 

. 117 

.120 

. 124 

.• 141 

. 159 

• 180 
• 183 

• 189 

• 191 
. 199 

. 226 
• ZZ7 
.242 

. 246 

. 255 

~ 
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Cw-

Cw- 2 

Cw- 3 
Cw- 4 

Cw- 5 

Cw- 6 
Cw- 7 
Cw- 8 
Cw- 9 
Cw-10 

Cw-11 
Cw-12 
Cw-13 
Cw-14 
Cw-15 

Cw-16 
Cw-17 
Cw-18 
Cw-19 
Cw-20 

Cw-21 
Cw-22 
Cw-23 
Cw-24 
Cw-25 

Chert, sandy, calcareous. and 
calcareous sandstone ----------------­

Chert, sandy, and calcareous 
sandstone----------------------------

Dolomite, argillaceous, sandy----------­
Dolomite, silty and chert; fos. col. 

no. 12289 ----------------------------
Limestone, argillaceous----------------

Siltstone and calcareous siltstone--------
Siltstone - -----------------------------
Siltstone, calcareous-------------------
Siltstone, sandy -----------------------
Sandstone -----------------------------

Covered interval-----------------------
Sandstone, calcareous-----------------­
Covered interval-----------------------
Limestone ---------------------------­
Covered interval-----------------------

Limestone ----------------------------
Limestone. cherty---------------------
Dolomite-----------------------------­
Limestone ---------------------------­
Limestone. sandy----------------------

Limestone, cherty ---------------------
Limestone ----------------------------
Sandstone, calcareous------------------
Limestone ----------------------------
Dolomite, sandy, argillaceous ----------

Lot 1338. 

·Wells formation-upper part only 

1.3 

.9 
5.8 

11.0 
9.8 

1. 2 
5. 5 
5.0 

18.0 
14.0 

32. 
4.0 
5. 
4.0 

15. 

5.0 
5.0 
z.o 
5.0 
5.0 

2.0 
3.0 
1.4 

22.6 
11. 0 

1. 3 

z. 2 
8. 0 

19.0 
28.8 

30.0 
35.5 
40.5 
58.5 
72.5 

104.5 
108.5 
113. 5 
117.5 
132. 5 

137.5 
142.5 
144. 5 
149.5 
154. 5 

156.5 
159.5 
160.9 
183.5 
194.5 

~ I 
~ 
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Wolverine Canyon, Idaho, lot 13ZZ 

Phosphatic shale member of Phosphoria formation sampled in a bulldozer trench in Wolverine Canyon, SEt NWt sec. 31, T. 1 S., R. 39 E., Bingham 
County, Idaho. Beds strike north-south and dip 65• W. Section measured and sampled by R. A. Gulbrandsen, J. W. Hill, B. K. IJ'eplogle, E. R. 
Cressman, and H. W. Peirce in June 1950. Samples analyzed for P2 05. and acid insoluble by U. S. Bureau of Mmes laboratory, Albany, Oreg., and 
for other constituents by Trace Elements Section laboratory, U.S. GeOlogical Survey, Washington, D. C. 

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

Bed 
no. 

Thickness x Thickness x 
Rock description percent PzO.s percent chem. U 

(cumulative} (cumulative) 

Rex chert member of phosphoria formation-lower be.d only, base not exposed 

R- Limestone ---------------------------- 0,8 0. 8 

Thrust and normal faults occur at 
Rex-phosphatic shale contact; thickness 
of missing strata unknown. 

Phosphatic shale m~mber of Phosphoria formation-top not exposed 

P- 48 Phosphate rock------------------------ 4840-HWP 0.6 Z9.5 -- -- -- 11. z 0.6 17.70 0,010 0.010 0,006 
P- 47 Phosphate rock------------------------ 4839-HWP 1.4 Z5. 3 -- -- -- 10.3 z.o 53.1Z . 007 . 009 . 019 

Bed P-4 7 is highly crumpled and t: weathered. 

P- 46 P~10sphate rock -------------r---------- 4838-HWP 1. 0 3Z.5 -- -- -- 6. 0 3. 0 85.6Z . OlZ . 015 . 034 
P- 45 L1mestone; fos. col. no. 1Zll5 ---------- 4837-HWP . 7 z.z -- -- -- 3.6 3.7 87.16 . 001 . ooz .035 
P- 44 Phosphate rock, argillaceous ----------- 4836-HWP . 8 Z3.3 -- -- -- 18.9 4.5 105,80 . 009 . 010 . 043 

P- 43 Mudstone ----------------------------- 4835-HWP l.Z 6.4 -- -- -- 57.1 5. 7 113.48 . 004 . 003 .047 
P- 4Z Limestone, argillaceous; fos. col. 

no. 1Z114 ---------------------------- 4834-HWP 1, 0 l.Z -- -- -- Z5.8 6. 7 114. 68 • 001 . 001 . 048 
P- 41 Phosphate rock, argillaceous ----------- 4833-HWP . 7 19.9 -- -- -- Z9.8 7. 4 1Z8.61 . 005 . 005 • 051 
P- 40 Phosphate rock, argillaceous---.:------- 483Z-HWP 1.5 19.0 -- -- -- 33.8 8.9 157. 11 .005 . 004 . 057 
P- 39 Mudstone, phosphatic; fos. col. no. 

1Zll3 ------------------------------- 4831-HWP 1.3 13.8 -- -- -- 48.3 10. z 175.05 • 003 . 004 . 06Z 

P ~ 38 Phosphate rock, argillaceous ----------- 4830-HWP 1. 0 17. 3 -- -- -- 40.5 11. z 19Z.35 . 004 . 004 . 066 
P- 37 Phosphate rock, argillaceous----------- 48Z9-HWP . 7 Z4. 1 -- -- -- zz. 1 11. 9 Z09.ZZ • 003 . 003 . 068 
P- 36 Limestone, argillaceous --------------- 4828-HWP . 9 Z.7 -- -- -- 34.1 lZ. 8 211. 65 . 001 . 001 .069 
P- 35 Phosphate rock, argillaceous ----------- 4827-HWP . 6 Z3.Z -- -- -- Z3.5 13.4 zz5.57 . 005 • 006 • 073 
P- 34 Mudstone, phosphatic; fos. col. no. 

1Z11Z ------------------------------- 4826- BKR 4.8 lZ. 7 -- -- -- 43.4 18. z Z86.53 . 006 . 005 .097 

P- 331 Mudstone, phosphatic------------------ 48Z5- BKR 3.7 10.5 -- -- -- 48.0 Zl. 9 325.38 . 004 . 004 .llZ 
P- 3Z Phosphate rock, argillaceous and 

mudstone --------------------------- 48Z4-BKR 2.4 19.7 -- -- -- 26.7 Z4.3 372.66 .006 . 007 .128 

Due to structural complications, the 
stratigraphic interval between beds 
P-31 and P-3Z is unknown. 

lot 13:a2. 
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P- 31 Limestone (lens?) ---------------------
P- 30 Mudstone, ·phosphatic, carbonatic; 

fos. col. no. 12111 --------------------
P- 29 Phosphate rock, carbonatic -------------
P- 28 Phosphate rock, argillaceous, 

carbona tic ---------------------------
P- 27 Limestone; fos. col. no. 12110-----------

P- 26 Phosphate rock, argillaceous -----------
P- 25 Mudstone, phosphatic ------------------
P- 24 Limestone, argi~.ceous----------------
P- 23 Phosphate rock and argillaceous 

phosphate rock -----------------------
P- 22 Limestone ----------------------------

P- 21 Phosphate rock ------------------------
P- 20 Phosphate rock------------------------
P- 19 Limestone ----------------------------
P- 18 Phosphate rock------------------------
P- 17 Phosphate rock, argillaceous -----------

P- 16 Limestone (lens?) ---------------------
P- 15 Phosphate rock, argillaceous -----------
P- 14 Phosphate rock, argillaceous -------:----
P- 13 Limestone, phosphatic -----------------
P- 12 Mudstone, phosphatic ------------------

P- 11 Limestone, argillaceous ---------------
P- 10 Phosphate rock, argillaceous -----------
P- 9 Phosphate rock ------------------------
P- 8 Phosphate rock------------------------
P- 7 Mudstone, phosphatic ------------------

P- 6 Phosphate rock and mudstone, 
interbedded --------------------------

P- 5 Limestone, argillaceous; fos. col. 
no. 12109 ----------------------------

P- 4 Phosphate rock; contains limestone 
lens 0. 05 foot above base -------------

P- 3 Phosphate rock------------------------
P- 2 Phosphate rock------------------------

P- 1 Phosphate rock------------------------

Cw- 1 I Limestone, cherty--------------------­
Cw- 2 Limestone, cherty---------------------

4823-RAG 1.3 1.6 --
4822-RAG 3.0 12.6 --
4821-RAG . 9 20.5 --
4820-RAG .6 16. 1 --
4819- RAG 1.3 5. 9 --
4818-RAG 1.8 23. 1 4.35 
4817-RAG • 5 11.8 7.06 
4816-RAG . 8 5.2 3.23 

4815- RAG 1. 0 28.3 2.29 
4814-RAG . 7 3.7 2.77 

4813-RAG 1.5 27.9 2.83 
4812-RAG . 7 24.6 2.30 
4811-RAG 1.7 1. 5 .87 
4810- RAG 1. 1 27.4 2.84 
4809-RAG . 7 20. 1 5.56 

4808-RAG . 7 3.0 1. 97 
4807-RAG 1.2 23.4 4.04 
4806-RAG 1. 6 26.3 2.29 
4805- ERC . 7 9. 2 1. 54 
4804-ERC 2.4 13.4 5. 44 

4803- ERC . 8 . 3 3 . 15 
4802-ERC .4 16.4 6.10 
4801- ERC 1.3 33.0 . 74 
4800- ERC 1.0 29.6 2.29 
4799-ERC . 5 11.5 6.28 

4798- ERC 2.0 23.4 3. 99 

4797-ERC 1.3 5. 4 2. 35 

4796-ERC 1.9 34.2 1. 12 
4795- ERC 1.1 36.2 .69 
4794- ERC 1.0 37.4 .38 

4793- ERC . 8 24.3 .40 

Wells formation-top beds only 

-- -- 6. 6 

-- -- 24.0 
-- -- 13.2 

-- -- 15.7 
-- -- 7. 5 

1. 52 10. 7Z 24.3 
2. 19 11.99 46.3 
1. 10 33.08 18.0 

• 88 9.98 13.9 
• 88 36.36 15.2 

.90 11.66 11.7 

. 96 15.48 10.6 

.27 43.41 4.3 
1. 15 11.22 12.9 
1. 92 10.96 24.7 

. 75 38.86 9. 7 
1. 52 12.98 19.6 

• 83 12. 15 14.6 
. 37 32.61 10. 1 

1. 81 13.32 40.1 

1. 17 33.63 22.4 
. 18 13. 82 39.7 
. 54 6.87 5. 0 
. 73 9.16 12.9 

1. 91 12.69 43.7 

1. 13 7.82 26.0 

. 86 30.60 17.9 

. 55 6. 01 5. 2 

.44 4.10 3. 1 

.35 3.29 1.7 

. 23 15.69 5. 7 

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

* Cumulative data incomplete due to of missing information. 
** Note incompleteness of cumulative data. 

Lot 1322. 

25.6 

28.6 
29.5 

30. 1 
31.4 

33.2 
33.7 
34.5 

35.5 
36.2 

37.7 
38.4 
40. 1 
41.2 
41.9 

42.6 
43.8 
45.4 
46.1 
48.5 

49.3 
49.7 
51.0 
52.0 
52.5 

54.5 

55.8 

57.7 
58.8 
59.8 

60.6 

*2.08 

39.88 
58.33 

67.99 
75.66 

117.24 
123.14 
127.30 

155.60 
158.19 

200.04 
217.26 
219.81 
249.95 
264.02 

266.12 
294.20 
336.28 
342.72 
374.88 

375.12 
381. 68 
424.58 
454.18 
459.93 

506.73 

513.75 

578.73 
618.55 
655.95 

**675.39 

1. 68 
4.28 

. 000 

. 004 

. 005 

. 003 

. 002 

. 004 

. 004 

. 002 

. 003 

. 001 

. 006 

. 007 

. 001 

. 010 

. 006 

. 001 

. 009 

. 010 

. 002 

. 009 

. 001 

. 009 

. 012 

. 012 

. 006 

. 013 

. 001 

. 020 

. 017 

. 019 

. 009 

. 001 

- . 004 
. 006 

. 004 

. 002 

. 005 

. 003 

. 002 

. 006 

. 002 

. 006 

. 008 

. 001 

. 012 

. 007 

. 002 

. 012 

. 013 

. 004 

. 009 

. 001 

. 008 

. 012 

. 016 

. 006 

. 017 

. 002 

. 030 

. 022 

. 021 

. 013 

*.001 

. 013 

. 019 

. 021 

. 024 

. 033 

.034 

. 036 

.042 

. 043 

. 052 

. 058 

. 060 

. 073 

. 078 

. 079 

. 093 

. 114 

. 11 T 

. 1.39 1-' 

"' .139 
. 143 
. 158 
. 174 
. 177 

. 211 

. 214 

. 271 

. 295 

. 316 

**·326 
--------

0.002 
. 005 

l;:J 

~ 
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Wolverine Canyon-Continued 

Bed Sample Thickness Chemical analyses (percent) 

no. Rock description no. (feet) PzOs Al2o3 Fe2o3 
Loss on AC10 

ignition insoluble 

Cw- 3 Limestone, cherty--------------------- 4790-BKR 3.8 I. 0 -- -- -- 68.9 
Cw- 4 Limestone, cherty---------------.------ 4789-BKR 2.3 . 8 -- -- -- 6Z. 8 

--

I 
~ 

Lot 13ZZ. 

Cumulative Thickness x 
thickness percent P 20 

(feet) (cumulativef 

8.8 8.08 
11. 1 9.92 

Uranium content 
(percent) 

eu 1 cnem. u 

0.001 I o. 001 
. 001 . 001 

Thickness x 
percent chem. U 

(cumulative) 

0.009 
. 011 

~ 

[;:l 

~ 
~ 
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Bear Creek, Idaho, lot 1353 

Phosphatic shale and upper shale members of the Phosphoria formation sampled near Bear Creek, NEt sec. 31, T. 1 S., R. 45 E., Bonneville County, 
Idaho, on the west limb of an anticline trending N. 35• W. and plunging southeast. Beds strike.N. 10• W. and dip from 45• to 75• S. Section 
measured by R. P. Sheldon, T. M. Cheney, R. G. Waring, and M.A. Warner in August 1951. Samples analyzed for P 0 and acid insoluble by 
U. S. Bureau of Mines laboratory, Albany, Oreg., and for other constituents by Trace Elements Section laboratory, J.. g, Geological Survey, 
Washington, D. C. 

Bed 
no. 

'Jl'd-4 
'Jl'd-3 
'Jl'd...Z 
'Jl'd-1 

Rock description 

Mudstone, carbonatic; fos. col. no. 12535
1
-

Mudstone, carbonatic-------------------­
Mudstone, carbonatic and mudstone-------
Mudstone-------------------------------

Dinwoody formation-lower beds only 

70 . 5 
32.0 
13.0 

1. z 

Upper shale member of Phosphoria formation 

70.5 
102.5 
115. 5 
116.7 

Thickness x 
percent P 2o5 (cumulative) 

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

Thickness x 
percent eU 

(cumulative) 

U- 3 Mudstone-------- ~ ---------------------­
U- Z Mudstone-------------------------------
U- 1 Phosphate rock, argillaceous------------- . -- -- ~~ 

Rex chert member of Phosphoria formation .!:J ~ 
R- 4 
R- 3 
R- Z 
R- 1 

P-61 
P-60 
P-59 
P-58 
P-57 

P-56 
P-55 
P-54 

P-53 
P-5Z 

P-51 
P-50 

Chert; fos. col. no. 12536 ---------------­
Covered interval; rocks probably faulted---
Mudstone, cherty----------------------­
Mudstone, cherty---------------------- ... 

Phosphate rock-------------------------
Phosphate rock------ .:. ------------------
Phosphate rock-------------------------
Phosphate rock------------------;.. ______ 
Phosphate rock; fos. col. no. 12534--------

Phosphate rock; fos . col. no. 12534--------
Phosphate rock; fos. col. no. 12534--------
Phosphate rock and mudstone; fos. 

col. no. 12534 -------------------------
Phosphate rock; fos. col. no. 12534--------
Phosphate rock --------------•---------.-

Mudstone and phosphate rock-------------
Mudstone-------------------------------

24.0 
(?) 
2.3 
1.4 

Phosphatic shale member of Phosphoria formation 

6567-MAW 0.6 31. 1 0.82 0.70 
6566-MAW 2.3 29.5 l. 94 . 90 
6565-MAW 1.0 35.4 . 57 . 68 
6564-MAW 1.9 35. 8 .88 .46 
6563-MAW 1. 1 34. 2 .72 . 51 

6562-MAW 1.6 35.4 . 23 .15 
6561-MAW 1.3 35.6 . 30 .25 

6560-MAW l.Z 24.2 3.78 1. 70 
6559-MAW 1.4 34.8 . 56 .30 
6558-MAW . 3 31.5 1. 80 l. 28 

6557-MAW .6 12.2 -- --
6556-MAW 1.3 3. 7 -- --

10.33 
9.41 
7. 72 
9. 07 
8.65 

5.85 
7. 89 

4.03 
11. 04 
11.52 

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

Lot 1353 

15.4 
13.5 

6. 9 
5. 8 
3. 5 

2.3 
z. 4 

30.2 
4.3 

11. 9 

57. 1 
79.0 

24.0 

26.3 
27.7 

0.6 
z. 9 
3. 9 
5. 8 
6.9 

8.5 
9.8 

11.0 
12.4 
12.7 

13.3 
14.6 

19.08 
86.93 

122.83 
192.18 
230.46 

288.38 
334.66 

363.46 
412.74 
422.43 

429 . 69 
434.44 

~ 

0.008 0.007 0.005 
. 009 . 008 . 026 
. 009 . 005 . 034 
• 002 -- .038 
. 004 -- . 043 

. 003 -- .048 

. 004 -- . 053 

. 006 . 005 . 060 

. 004 -- . 066 

. 007 . 006 . 068 

. 007 . 003 .072 

. 001 -- . 073 

----.. 



Bear Creek-Continued 

Bed I I Sample I Thickness 
Chemical analyses (percent) Cumulative Thickness x Uranium content Thickness x 

no. Rock description no. , (feet) Pz05 Alzo3 Fezo3 
LOss on AClQ thickness percent PzO (percent) percent eU 
ignition insoluble (feet) (cumulativer eu IChem. U (cumulative) 

P-49 Phosphate rock and mudstone------------- 6555-MAW 0.5 Z4.8 -- -- -- Z3.3 15. 1 446.90 0,009 0.006 0.078 
P-48 Mudstone ------------------------------ 6554-MAW . 5 4. 1 -- -- -- 74.0 15.6 448.94 . 003 -- . 079 
P-47 Phosphate rock, argillaceous ------------ 6553-MAW . 7 Zl. 7 -- -- -- Z6. 1 16.3 463.78 . 006 . 006 . 083 
P-46 Mudstone, phosphatic ----~------------- 655Z-MAW 1.0 10.0 -- -- -- 48. 7 17. 3 473. 78 . 009 . 005 .09Z 
P-45 Mudstone ------------------------------ 6551-MAW z.o . 3 -- -- -- 76.6 19.3 474.38 . 004 -- . 100 

P-44 Mudstone ----------------------- - ------ 6550-MAW Z.6 5.8 -- -- -- 68.0 Zl. 9 489.46 . 006 . ooz .116 
P-43 Mudstone ------------------------------ 6549- RGW . 9 1.0 -- -- -- 8Z.9 zz. 8 490.36 . 003 -- .119 
P-4Z Mudstone ------------------------------ 6548-RGW . 5 4.5 -- -- -- 75.0 Z3.3 49Z.60 . 001 -- . 119 
P-41 Mudstone ------------------------------ 6547- RGW 1.5 .4 -- -- -- 84.9 Z4.8 493.ZO • ooz -- .1ZZ 
P-40 Mudstone ------------------------------ 6546- TMC 1.3 7. 7 -- -- -- 55.3 Z6. 1 503.ZZ . 007 . 003 . 131 

P-39 Mudstone, carbonatic ------------------- 6545- TMC 1. 6 5. 1 -- -- -- 54. 3 Z7. 7 511. 38 . ooz -- .134 
P-38 Mudstone ---------------------------~-- 6544- TMC .6 6.6 -- -- -- 64. z zs. 3 515.34 . 004 -- . 137 
P-37 Mudstone ------------------------------ 6543- TMC l.Z 3.0 -- -- -- . 78.9 Z9.5 518. 94 • 003 -- .140 
P-36 Mudstone, phosphatic ------------------- 6542- TMC 1. 3 14. 1 -- -- -- 44.5 30.8 537. Z6 . 006 . 004 .148 
P-35 Mudstone ------------------------------ 6541-TMC • 5 5. 9 -- -- -- 71. 1 31.3 540.ZZ . 003 -- . 150 

f.l 
P-34 Mudstone, phosphatic ------------------- 6540-TMC 

~ 
(/) . 7 13.7 -- -- -- 43.5 3Z.O 549.80 . ooz -- • 151 (/) 

~ P-33 Mudstone, phosphatic ------------------- 6539- TMC .4 9.4 -- -- -- 61. 1 3Z.4 553.56 . 004 -- . 153 ..... 1-3 

~ 
0 P-3Z Phosphate rock, argillaceous and 

C» 
() 

~ mudstone ----------------------------- 6538- TMC . 7 17.5 -- -- -- 35.4 33. 1 565.8Z . 008 . 005 . 158 ~ 
P-31 Mudstone, phosphatic ------------------- 6537- TMC . 7 8.4 -- -- -- 47.3 33.8 571. 70 . 007 . 005 .163 
P ··30 Mudstone and phosphate rock------------- 6536- TMC 1.3 14.6 -- -- -- 35.7 35. 1 590.68 . 007 . 006 • 17Z 

P-Z9 Phosphate rock------------------------- 6535- TMC . 9 zs. 4 -- -- -- 9. 7 36.0 616.Z4 . 013 • 013 . 184 
P-Z8 Phosphate rock------------------------- 6534-TMC l.Z Z6.8 -- -- -- 1Z.5 37. z _6<L&, _4D_ . 010 . 011 .196 
P-Z7 Mudstone ------------------------------ 6533- TMC 1.0 3. 4 -- -- -- 77.3 38. z 651.80 . 004 -- • zoo 
P-Z6 Mudstone ------------------------------ 653Z- TMC . 7 Z.9 -- -- -- 78.7 38.9 653.82 . 004 -- • Z03 
P-Z5 Mudstone ------------------------------ 6531- TMC . 5 7. 5 -- -- -- 56. 1 39.4 657.58 . 005 . 003 . Z05 

P-Z4 Mudstone ------------------------------ 6530- TMC • 8 5. 0 -- -- -- 69.0 40.Z 661. 58 . 004 -- . zos 
P-Z3 Mudstone and phosphatic mudstone-------- 65Z9-TMC . 7 10.0 -- -- -- 46.5 40.9 668.58 . 008 . 005 . Z14 
P-ZZ Mudstone and phosphatic mudstone-------- 65Z8-TMC • 7 13.0 -- -- -- 40.5 41.6 677.68 .009 • 008 . zzo 
P-Z1 Mudstone, carbonatic ------------------- 65Z7-TMC .4 4.9 -'- -- -- 57.3 4Z.O 679.64 .005 . 003 . zzz 
P-ZO Phosphate rock, argillaceous ------------ 65Z6-TMC . 7 19,Z 5. 48 Z. Z9 11.96 Z7. 5 4Z.7 693.08 . 009 • 008 . ZZ9 

P-19 Phosphate rock, argillaceous ------- - ---- 65Z5- TMC .4 19.3 5.44 Z.36 11. Z3 Z8. 3 43. 1 700.80 . 010 • 007 . Z33 
P-18 Mudstone, phosphatic and mudstone------- 65Z4- RPS . 5 1Z. Z 8.60 3. 18 14.54 40.9 43.6 706.90 . 010 . 010 . Z38 
P-17 Phosphate rock, argillaceous ------------ 65Z3- RPS 1,0 Z4.8 3.70 l. 50 9.83 17.4 44.6 731.70 . 007 • 007 • Z45 
P-16 Phosphate rock, argillaceous ------------ 65ZZ- RPS . 9 ZZ.8 4.94 1, 70 10.0Z ZZ.9 45.5 75Z.ZZ • 013 . 01Z . Z56 
P-15 Phosphate rock, argillaceous ------------ 65Z1- RPS . 6 Z0.4 6.64 z. 18 10. 1Z Z7. 0 46. 1 764.46 . 010 . 01Z .Z6Z 

P-14 Phosphate rock, argillaceous ------------ 65ZO- RPS . 9 18.4 5.80 Z.65 1Z.36 30 . 5 47.0 781.0Z . 009 • 009 . Z70 
P-13 Phosphate rock------------------------- 6519- RPS 1.3 .Z7. 1 Z.60 1. Z9 9.40 11.7 48.3 816.Z4 . 010 . Oil • Z84 

Lot 1353 
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P-lZ 
P-11 
P-10 
P- 9 
P- 8 

P- 7 
P- 6 
P- 5 
P- 4 
P- 3 

P- Z 
P- 1 

Cw-Z-4 

Cw-Z3 

Cw-ZZ 
Cw-Zl 

Cw-ZO 

Cw-19 
Cw-18 

Cw-17 
Cw-16 
Cw-15 

Cw-14 
Cw-13 
Cw-1Z 
Cw-11 
Cw-10 

Cw- 9 
Cw- 8 
Cw- 7 
Cw- 6 
Cw- 5 

Cw- 4 
Cw- 3 
Cw- Z 
Cw- 1 

Lot 1353 

Phosphate rock, argillaceous -------------
Phosphate rock, argillaceous -------------
Nludstone --------------------~----------
Phosphate rock--------------------~-----
Phosphate rock--------------------------

Phosphate rock, argillaceous -------------
Phosphate rock--------------------------

Nludstone -------------------------------
Phosphate rock--------------------------
Nludstone -------------------------------

Phosphate rock-------------- .------------
Carbonate rock, argillaceous -------------

Carbonate rock, sandy; fos. col. 
no. 1Z531 ------------------------------

Chert, phosphatic, and cherty phosphate 

rock ----------------------------------
Sandstone carbonatic --------------------
Chert, sdtstone, and cherty, carbonatic 

siltstone-------------------------------
Niudstone -------------------------------

Chert-----------------------------------
Niudstone, cherty, argillaceous carbonate 

rock, and chert -----·-------------:.---­
Niudstone, phosphatic --------------------
Sandstone -------------------------------
Sandstone; fos. col. no. 12530 -------------

Carbonate· rock --------------------------
Covered interval------------------------­
Carbonate,rock-------------------------­
Quartzite, carbonatic -------------------­
Sandstone, cherty, carbonatic and 

carbonate rock-------------------------

Carbonate rock, cherty------------------­
Carbonate rock-------------------------­
Covered interval------------------------­
Sandstone, carbonatic --------------------
SandStone-------------------------------

Sandstone, cherty-----------------------­
Carbonate rock-------------------------­
Carbonate rock-------------------------­
Quartzite, carbonatic --------------------

6518- RPS 1.0 ZZ.6 5. 10 z.zo 
6517- RPS 1.0 Z5.Z 3.84 1. 60 
6516- RPS . 8 7.0 8.9Z 3,43 
6515- RPS 1. 4 Z7. Z Z.64 ' 1. 37 
6514- RPS 1.0 3Z. 8 1. 14 • 84 

6513• RPS • 3 Z6.5 3.74 1,30 
651Z- RPS 1.8 31.5 .7Z . 60 
6511- RPS 1.6 . 9 8.48 3.83 
6510- RPS 1.0 31. z • 74 . 56 
6509- RPS 1.3 5. 0 6.48 3.18 

6508- RPS .4 31. 7 . 80 • 73 
6570- RPS z.o 1.7 -- --

W:ells formation-upper beds only 

6569- TNIC 

6568- TNIC 

Z.7 

• 5 
3. 1 

3.9 
• 5 

3.0 

l.Z 
• 5 

zz.o 
10,0 

lZ.O 
5Z.O 
13.0 
39.0 

9.0 

- 9-.-0 
4Z.O 
zo.o 
3.0 

47.0 

1Z. 0 
15.0 
10.0 
Z5.0 

8.8 

8. 1 

8.97 Zl.9 
7. 45 19.0 
8.85 64.5 
8.49 6. z 
4.61 4.6 

7.Z8 15.0 
4.Z7 9. 1 
6. 73 83.1 
5.8Z 6. 5 
8. 73 69.1 

5.68 6. 6 
-- 36.3 

61.9 

66.9 

49.3 
50.3 
51. 1 
5Z.5 
53.5 

53.8 
55.6 
57.Z 
58. z 
59.5 

59.9 
61.9 

Z.7 

3.Z 
6. 3 

10.Z 
10.7 

13.7 

14.9 
15.4 
37.4 
47.4 

59.4 
111.4 
1Z4.4 
163.4 

17Z. 4 

181.4 
ZZ3.4 
Z43.4 
Z46.4 
Z93.4 

305.4 
3Z0.4 
330.4 
355.4 

838.84 
864.04 
869.64 
907. 7Z 
940.5Z 

948.48 
1, 005. 18 
l,006.6Z 
1, 037. BZ 
1,044.3Z 

1,057.00 
1, 060.40 

. 006 .005 

. 008 . 007 
• 005 003 
. 006 /. oos 
• 013 // . 015 

. 014 • 014 

. OlZ • 014 

. ooz --

. 013 . 014 

. 005 . 005 

• 019 . ozo 
• 000 --

// 

~---)1~ / 
o.ooz // 

• 004 

. Z90 

. Z98 

. 301 
• 310 
. 3Z3 

. 3Z7 

. 349 

. 35Z 

.365 

. 371 

. 379 

. 379 

1-' -o 

~ 

~ 
~ 
0 
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Fort Hall Indian Reservation, Idaho, lot 1349 

Upper portion of phosphatic shale member or Phosphoria formation sampled in bulldozer trench of the Westvaco Chemical Division, Food 
Machinery and Chemical Corporation, on Fort Hall Indian Reservation, sec. 23 (?), T. 4 S., R. 37 E., Bingham County, Idaho. Beds 
strike N. so• W. and dip 25• SW. Section measured and sampled by M.A. Warner and R. A. Smart in July 1951. Samples analyzed 
by Trace Elements Section laboratory, U. S. Geological Survey, Denver, Colo. 

Chemical analyses Cumulative Thickness x Bed Sample Thickness (percent) thickne'ss percent p of no. Rock description no. (feet) 
P2o5 J AClO (feet) (cumulat~e insoluble 

-- --

Rex chert member or Phosphoria formation-basal bed only 

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

Uranium content Thickness x 
{percentl_ percent eU 

eU J(.;nem. U (cumulative) 

R- 1 I Mudstone, cherty ------------------------1 -- I 2. 5 I -- I -- T --~5--f--- -- --------~~ I u r--~=--) 
Phosphatic shale member or Phosphoria formation- upper part only 

P-67 Mudstone-------------------------------- -- 0.6 -- -- 0.6 -- -- -- --
P-66 Mudstone and mantle --------------------- -- 11.5 -- -- 12. 1 34.02 -- -- --
P-65 Phosphate rock, argillaceous-'------~--- _--- 6337- RAS 1. 8 18.9 42. 1 13.9 34.02 0.006 0.006 o. 011 
P-64 Mudstone-------------------------------- 6336- RAS 2.6 5.25 73.0 16.5 47.67 • 004 -- . 021 

Beds P-64 through P-67 badly weathered 
and slumped. 

P-63 Mudstone-------------------------------- 633_5- RAS 1.6 1.40 84. 7 18.1 49.91 . 003 -- . 026 

P-62 Phosphate rock and mudstone-------------- 6334- RAS 1. 5 28.0 16.3 19.6 91.91 . 008 . 009 • 038 
P-61 Mudstone-------------------------------- 6333- RAS 3.5 6.80 72.3 23.1 115.71 . 003 -- . 048 
P-60 Mudstone---------------------------~---- 6332- RAS 2.5 7.65 70.6 25.6 134.84 • 003 -- . 056 
P-59 Phosphate rock, argillaceous ------------- 6331-MAW 2.3 20.0 37.4 27.9 180.84 . 007 . 006 . 072 

Beds P-59 through P-61 badly weathered. 

P-58 Phosphate rock -------------------------- 6330-MAW • 6 29.5 16.8 28.5 198.54 . 009 . 010 . 078 

P-57 Mudstone, phosphatic--------------------- 6329-MAW 2.8 8.15 66.5 31.3 221.36 • 004 -.. . 089 
P-56 Phosphate rock, argillaceous-------------- 6328-MAW • 6 26.8 23.7 31.9 237.44 . 008 . 008 . 094 
P-55 Phosphate rock, argillaceous-------------- 6327-MAW 2. 1 18.0 42.0 34.0 275.24 . 006 . 007 . 106 
P-54 Mudstone, phosphatic--------------------- 6326-MAW 1.5 10.8 58. 7 35.5 291.44 . 005 • 004 . 114 
P-53 Mudstone, phosphatic--------------------- 6325-MAW 2.6 15.4 44.2 38.1 331.48 . 006 . 006 . 129 

P-"52 Mudstone, phosphatic--------------------- 6324-MAW 3.0 17.0 44.4 41.1 382.48 . 006 • 005 .147 
P-51 Phosphate rock -------------------------- 6323-MAW 1. 1 32.8 9.14 42.2 418.56 . 011 . 013 . 159 
P-50 Mudstone-------------------------------- 6322-MAW • 6 6.85 72.0 42.8 422.66 . 005 • 002 . 162 
P-49 Phosphate rock -------------------------- 6321-MAW 1.5 33.0 11.8 44.3 472.16 • 009 • 008 . 176 

Bed P-49 (sample 6321-MAW) correlates 
with bed f-49 (sample 2720-WOM) or 
lot 1269. 

1 
See 0' Malley and others, 1953. 
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Snowdrift Mountain, Idaho, lot 13 7Z 

Phosphatic shale member of Phosphoria formation measured and sampled on Snowdrift Mountain, NWiNWt. sec. 8, T. 10 S., R. 45 E., Caribou County, 
Idaho, on the east limb of the Georgetown syncline. Beds strike N. 20" E. and dip 65" W. Section measured and sampled by T. M. Cheney, J. 
A. Peterson, R. G. Waring, R. A. Smart, and E. R. Cressman in September 1951. Samples analyzed for P 0 and acid insoluble by U.S. Bureau 
of Mines laboratory, Albany, Oreg., and for other constituents by Trace Elements Section laboratory, U. i'. Cfeological Survey, Washington, D. C. 

Bed 
no. 

Rock description 

Rex chert member of Phosphoria formation-basal bed only 

R- 1 I Chert and mudstone I 6775- JAP I 2.6 I I I I 
Phosphatic shale member of Phosphoria formation 

P-156 Phosphate rock, argillaceous ----------- 6774- JAP 0,5 29.5 -- -- --
P-155 Mudstone ----------------------------- 6773- JAP .8 2.4 -- -- --
P-154 Mudstone --------------- --r --·-- ------- 6772- JAP 1. 0 7. 3 -- -- --
P-153 Mudstone; fos. col. no. 12595 ___ ...; _______ 6771- JAP 1. 9 1. z -- -- --
P-152 Mudstone; fos. col, no. 12595 ----------- 6770- JAP 6.0 1. 6 -- -- --
P-151 Mudstone ----------------------------- 6769- JAP 6.2 3,6 -- -- --
P-150 Mudstone, carbonatic ------------------ 6768- JAP 1.2 6. 5 -- -- --

Bed P-150 highly weathered. 

P-149 Mudstone; fos. col. no. 12594------------ 6767- JAP 1.4 6. 4 -- -- --
P-148 Mudstone --------------- -------------- 6766- JAP 2. 1 1.8 -- -- --
P-147 Mudstone, phosphatic ------------------ 6765- JAP . 6 9.3 -- -- --
P-146 Phosphate rock ------------------------ 6764- JAP . 5 30.9 -- -- --
P-145 Mudstone; fos. col. no. 12593------------ 6763- JAP 2.0 1.5 -- -- --
P-144 Mudstone ---------------------------~- 6762- JAP • 7 2.7 -- -- --
P-143 Phosphate rock ------------------------ 6761- JAP 1.0 36.2 0 . 49 0,37 5.52 
P-142 Phosphate rock------------------------ 6760- JAP • 5 35.7 .98 . 53 4.41 

P-141 Phosphate rock------------------------ 6759- JAP . 9 34.7 .95 . 55 5. 58 
P-140 Mudstone ----------------------------- 6758- JAP 1.6 4.4 10.24 3,43 6.04 
P-139 Phosphate rock and mudstone ----------- 6757- ERC 1.1 23.4 4. 84 1. 81 5,45 
P-138 Phosphate rock, argillaceous ----------- 6756- ERC 1.9 27.4 3.63 1. 24 5.68 
P-137 Phosphate rock------------------------ 6755- ERC .s 32.0 2.02 .88 4.81 

P-136 Phosphate rock ------------------------ 6754-ERC 1.7 33.6 1. 80 • 75 5.28 
P-135 Phosphate rock------------------------ 6753- ERC . 9 30.3 2. 74 1. 24 6.22 
P-134 Phosphate rock, argillaceous ----------- 6752-RGW .6 17. 7 7.04 2.23 6.92 
P-133 Phosphate rock, argillaceous and 

phosphatic mudstone------------------ 6751-RGW .s 23.4 5 . 92 1. 56 7.44 
P-132 Phosphate rock------------------------ 6750-RGW .6 34.6 1. 67 • 65 4 . 11 

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

Lot 137Z 

Zl. 3 0. 5 
75.5 1.3 
60.8 2. 3 
81.4 4.2 
78.5 10.2 

73.0 16.4 
53.4 17.6 

68.9 19.0 
80.7 21. 1 
51.0 21 . 7 

12.6 22.2 
80.4 24.2 
73.4 24.9 

2. 5 25.9 
2.8 26.4 

5. 2 27.3 
71.1 28.9 
28.2 30.0 
20.6 31.9 
10.03 32.7 

6. 63 34. 4 
13.3 35.3 
40.6 35.9 

26.5 36.7 
6. 3 37.3 

Thickness x 
percent P 20 
(cumulativef 

14.75 
16.67 
23.97 
26. 25 
35.85 

58.17 
65.97 

74.93 
78,71 
84.29 

99.74 
102.74 
104.63 
140.83 
158.68 

189.91 
196.95 
222.69 
274.75 
300.35 

357, 47 
384.74 
395.36 

414.08 
434.84 

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

Thickness x 
I ,r-- __ ... , I percent chem. U 

-YT 1 AL- n · (cumulative) 

0, Oll 0.010 0.006 
. 003 -- • 008 
. 005 . 004 . 013 
• 002 -- .017 
• 002 -- • 029 

. 004 -- • 054 

. 003 -- • 057 

• 004 -- • 063 
. 003 -- . 069 
. 007 • 006 .073 

. 007 • 008 .077 
• 002 -- . 081 
• 002 -- • 082 
• 011 • 009 . 093 
• 009 • 008 • 098 

• 012 . 009 • 108 
• 004 -- . 115 
• 009 . 008 .125 
. 010 • 009 .144 
. 016 • Ql4 • 156 

• 016 . 013 . 184 
• 016 • 014 .198 
• 005 • 006 . ZOl 

. 010 • 010 . 209 
• 012 • 010 • Zl6 
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Snowdrift Mountain-Continued 

Bed Sample Thickness Chemical analyses (percent) 

no. Rock description no. (feet) P205 Al2o3 Fe2o3 
Loss on Acid 
igilition insoluble 

P-131 Phosphate rock------------------------ 6749'-RGW 0.8 29.9 3.66 1. 18 5.37 14.6 
P-130 Phosphate rock------------------------ 6748-RGW .8 36.7 . 78 .40 4.95 1.2 
P-129 Phospliate rock------------------------ 6747-RGW . 8 36.6 1. 18 • 53 5.49 2. 3 
P-128 Phosphate rock------------------------ 6746-RGW • 7 34.5 1.74 . 75 5.75 7. 7 
P-127 Phosphate rock, argillaceous ----------- 6745-RGW I. 1 26.9 4.44 1.38 10.98 16.6 

P-126 Phosphate rock------------------------ 6744-RGW 1,4 31.6 2.27 1. 04 14.79 8.2 
P-125 Phosphate rock------------------------ 6743-RGW 1. 4 28.5 3~ 10 1.40 10.72 12.9 
P-124 Phosphate rock, argillaceous ----------- 6742-RGW 1. 2 26.5 3.88 1, 20 11.88 15.4 
P-123 Phosphate rock, argillaceous ----------- 6741-RGW 1. 5 25.8 4. 72 1. 39 12.76 16.8 
P-122 Phosphate rock, argillaceous ----------- 6740-RGW .a 23.6 4,30 1. 65 14.39 19.2 

P-121 Phosphate rock, argillaceous ----------- 6739-RGW 1, 3 18.6 -- -- -- 30.2 
P-120 Mudstone, phosphatic------------------ 6738-RGW • 7 11.7 -- -- -- 50.3 
P-119 Mudstone ----------------------------- 6737-RGW I. 7 5.3 -- -- -- 68.7 
P-118 Mudstone, phosphatic ------------------ 6736-RGW 1.0 12.4 -- -- -- 47.9 
P-117 Phosphate rock, argillaceous ----------- 6735-RGW .8 14.9 -- -- -- 34.7 

~ 

I 
P-116 Phosphate rock, argillaceous ----'------- 6734-RGW 1..6 19.6 -- -- -- 34.3 
P-ll5 Mudstone, phosphatic------------------ 6733-RGW . 7 11.4 -- -- -- 54.1 
P-ll4 Phosphate rock, argillaceous ----------- 6732-RGW 1.5 18.6 -- -- -- 38.9 
P-113 Mudstone, phosphatic------------------ 6731-RGW .6 15.7 -- -- -- 43.2 
P-112 Phosphate rock, argillaceous ----------- 6730-RGW 1.3 26.9 -- -- -- 19.2 

P-Ill Mudstone ----------------------------- 6729-RGW • 6 3.2 -- -- -- 80.2 
P-110 Mudstone, phosphatic------------------ 6728-RGW 1. 3 7. 8 -- -- -- 69.4 
P-109 Phosphate rock, argillaceous ----------- 6727-RGW . 7 23.6 -- -- -- 25.2 
P-108 Mudstone, phosphatic; fos. col. no. 

. 1259~------------------------------- 6726-RGW 1.4 12. 7 -- -- -- 55.3 
P-107 Mudstone, phosphatic _ _: ________________ 6725-RGW 1. 8 a. 1 -- -- -- 64.9 

P-106 Mudstone ----------------------------- 6724-RGW 1,4 s.' -- -- -- 69.0 
P-105 Phosphate rock, argillaceous and 

:mudstone---------------------------- 6723-RGW 1. 0 13.5 -- -- -- 48.7 
P-104 Phosphate rock, argillaceous ----------- 6722-RGW .6 22.a -- -- -- 30,8 
P-103 Mudstone, phosphatic and mudstone ----- 6721,..RGW 1.9 8. 1 -- -- -- 59.9 
P•102 Mudstone ----------------------------- 6720-RGW 2.5 3,8 -- -- -- 76.06 

P-101 Mudstone ---------~------------------- 6719- RAS 1.3 7.4 -- -- -- 58.5 
P-100 Mudstone ----------------------------- 6718- RAS 1.7 5. 5 -- -- -- 67,0 
P- 99 Mudstone ----------------------------- 6717- RAS .9 2. 2 -- -- -- 78.3 
P- 98 Mudstone ----------------------------- 6716- RAS 3.3 3.3 -- -- -- 72.0 
P- 97 Phosphate rock, argillaceous----------- 6715- RAS • 7 15. 7 -- -- -- 35.0 

P- 96 Mudstone, phosphatic; fos. col. no. 

12591 -------------------~----------- 6714- RAS 1, 3 8.4 -- -- -- 64.0 
P- 95 Mudstone, phosphatic ------------------ 6713- RAS • 5 10.3 -- -- -- 47.7 
P- 94 Phosphate rock, argillaceous ----------- 6712- RAS .6 18.3 -- -- -- 32.9 

Lot 1372 

Cumulative Thickness x 
thickness percent P 20 

(feet) ( cumulativef 

38. 1 458,76 
38.9 488.12 
39.7 517.40 
40.4 541. 55 
41.5 571. 14 

42.9 615.38 
44.3 655.28 
45.5 687.08 
47,0 725. 78 
47.8 744.66 

49.1 768.84 
49.8 777.03 
51,5 786.04 
52.5 798.44 
53.3 810.36 

54.9 841. 72 
55.6 849.70 
57. 1 877,60 
57.7 887,02 
59.0 921. 99 

59.6 923.91 
60.9 934.05 
61.6 950.57 

63.0 968.35 
64.8 984.01 

66.2 991.85 

67.2 1, 005.35 
67.8 1,019.03 
69.7 1,034.42 
72.2 1, 043.92 

73.5 1,053.54 
75.2 1,062.89 
76. 1 1,064.87 
79.4 1, 075. 76 
so. 1 1, 086. 75 

81.4 1, 097.67 
81.9 1, 102. 82 
82.5 1, 113.80 

Ura~um co3tent 
(percent 

eu Chem. U 

0,012 0.010 
. 018 • 014 
• 023 . 016 
. 018 . 016 
. 015 . 014 

• 015 . 015 
• 013 • 012 
• 011 . 010 
• 011 . 010 
• 009 • 010 

. 007 • 007 

. 005 . 004 
• 003 --
• 003 --
. 006 . 006 

• 005 • 006 
• 004 --
• 005 • 005 
• 005 . 006 
. 006 • 005 

. 003 --
• 003 --
. 007 • 007 

• 002 --
• 003 --
. 002 --
• 004 --
. 004 --
• 003 --
• 003 --
• 004 --
• 003 --
• 003 --
• 003 --
• 008 • 005 

. 004 --

. 005 • 004 
• 005 • 004 

Thickness x 
percent eU 

(cumulative) 

0.226 
• 240 
• 259 
• 271 
.288 

• 309 
~. 327 
• 340 
.357 
.364 

• 373 
.376 
• 382 
• 385 
• 389 

----
• 397 
.400 
.408 
.411 
• 418 

.420 

.424 

.429 

.432 

.437 

.440 

.444 

.446 

.452 

.460 

.465 

.470 

.473 

.483 

.488 

.493 

.496 

.499 

.1\) 
Ill ~ 

~ 



P- 93 Phosphate rock------------------------ 6711- RAS . 5 31. 5 -- -- -- 8.4 83.0 1, 129. 55 • 005 • 007 . 501 
P- 92 Phosphate rock, argillaceous and 

phosphate rock ----------------------- 6710- RAS . 5 19.9 -- -- -- 26.9 83.5 1,139.50 . 008 • 007 • 505 
P- 91 Mudstone, phosphatic ------------------ 6709- RAS .4 14. 1 -- -- -- 47.2 83.9 l, 145. 14 .005 . 004 • 507 
P- 90 Mudstone, phosphatic ------------------ 6708- RAS .4 11.3 -- -- -- 54.4 84.3 1,149.66 • 005 . 003 • 509 
P- 89 Phosphate rock, argillaceous ----------- 6707- RAS . 7 21.9 -- -- -- 32.7 85.0 1,164.90 • 005 . 004 • 513 

P- 88 Mudstone ----------------------------- 6706- RAS 1.8 4.2 -- -- -- 79.4 86.8 1, 172.55 . 003 -- . 518 
P- 87 Carbonate rock, argillaceous ----------- 6705- RAS 3.5 1. 3 -- -- -- 18.7 90.3 1, 177.10 • 002 -- • 525 
P- 86 Mudstone, cherty, phosphatic----------- 6704- RAS . 5 9.6 -- -- -- 64.6 90.8 1, 181.90 • 003 -- . 527 
P- 85 Mudstone ----------------------------- 6703- RAS . 9 2. 7 -- -- -- 82.6 91.7 1,184.33 . 003 -- • 530 
P- 84 Phosphate rock, argillaceous, cherty; 

fos; col. no. 12590-------------------- 6702- RAS . 8 22.7 -- -- -- 32.5 92.5 1, 202.49 . 006 . 005 • 534 

P- 83 Mudstone, phosphatic ____ .;. _____________ 6701- RAS . 9 9. 5 -- -- -- 64.0 93. 4 1' 211. 04 . 005 • 002 . 539 
P- 82 Phosphate rock, argillaceous ----------- 6700- RAS .4 19 . 3 -- -- -- 33.6 93.8 1, 218. 76 . 006 . 008 . 541 
P- 81 Mudstone ----------------------------- 6699- RAS 2.2 ·: 3. ·o -- -- -- 77.4 96.0 1,225.36 .002 -- . 546 
P- 80 Mudstone and phosphatic mudstone------- 6698-TMC . 7 iZ. 9 -- -- -- 38.4 96.7 1,234.39 . 007 . 006 . 550 
P- 79 Phosphate rock, argillaceous, 

calcareous--------------------------- 6697-TMC 1.0 15.4 -- -- -- 28.9 97.7 1, 249. 79 . 010 • 010 • 560 

P- 78 Mudstone and calcareous, argillaceous 
phosphate rock----------------------- 6696-TMC • 5 18. 6 -- -- -- 26.8 98.2 1,259.09 • 014 • 013 . 568 

P- 77 Mudstone ----------------------------- 6695-TMC 1.0 6.3 -- -- -- 64.2 99.2 1,265.39 . 005 . 003 .572 
~ ~ P- 76 Phosphate rock------- - ---------------- 6694-TMC . 7 22.3 -- -- -- 18.5 99.9 1,281.00 . 016 • 012 . 584 

(/) (/) 

~ 
P- 75 Mudstone, phosphatic, calcareous------- 6693-TMC .7 11. 3 -- -- -- 45.6 100.6 1,288.91 . 007 • 007 . 589 

~ ~ 
C"l 

P- 74 Phosphate rock, argillaceous ----------- 6692-TMC .5 15.9 -- -- -- 38.2 101. 1 1,296.86 .006 • 006 . 592 C'l 

~ P- 73 Mudstone, phosphatic ------------------ 6691-TMC . 6 9.4 -- -- -- 52.5 101. 7 1, 302. 50 • 004 -- ~ 594 ~ t:::l 
P- 12 Phosphate rock, argillaceous; phosphatic 

mudstone, and mudstone ---------- - --- 6690-TMC 1.1 12.9 -- -- -- 38.4 102.8 1,316.69 • 004 -- . 598 
P- 71 Phosphate rock, argillaceous and 

mudstone ---------------------------- 6689-TMC • 7 16.3 -- -- -- 33.2 103.5 1,328.10 • 005 • 005 • 602 
P- 70 Mudstone, calcareous, phosphatic------- 6688-TMC • 8 9. 5 -- -- -- 42. 1 104.3 1,335.70 .005 • 004 • 606 
P- 69 Mudstone, phosphatic, mudstone and 

argillaceous phosphate rock----------- 6687-TMC • 5 16.8 -- -- -- 55.9 104.8 1, 344. 10 .005 .004 . 608 

P- 68 Mudstone, phosphatic ------------------ 6686-TMC .8 14.7 -- -- -- 39.1 105.6 1, 355.86 • 005 • 005 • 612 
P- 67 Mudstone, phosphatic ------------------ 6685-TMC 2.2 11.6 -- -- -- 45.7 107.8 1,381.38 . 004 -- • 621 
P- 66 Mudstone ---------------------~ ------- 6684-TMC 2.0 2.6 -- -- -- 71.7 109.8 1,386.58 . 003 -- . 627 
P- 65 Mudstone ----------------------------- 6683-TMC 3. 1 • 5 -- -- -- 92.5 112.9 1, 388. 13 .ooz -- . 633 
P- 64 Mudstone, cherty---------------------- 6682-TMC 1.2 . 3 -- -- -- 88,5 114. 1 1,388.49 • 002 -- • 636 

P- 63 Mudstone ----------------------------- 6681-TMC 1.6 2.4 -- -- -- 74.6 115.7 1,392.33 .002 -- . 639 
P- 62 Mudstone ----------------------------- 6680-TMC 2.2 3.9 -- -- -- 69.3 117.9 1,400.91 . 003 -- .646 
P- 61. Mudstone ----------------------------- 6679-TMC 4.5 4.4 -- -- -- 70.9 122.4 1, 420.71 . 004 -- . 664 
P- 60 Mudstone ------------ ______ .;._ --------- 6678-TMC 2.0 2. 2 -·- -- -- 71.8 124.4 1, 425. 11 • 002 -- .668 
P- 59 Mudstone, phosphatic ------------------ 6677-TMC 1. 9 12.4 -- -- -- 48.9 126.3 1,448.67 . 004 -- • 675 .. 
P- 58 Phosphate rock, argillaceous ----------- 6676-TMC . 7 18.7 -- -- -- 35.6 127.0 1, 461.76 • 003 -- • 677 

* Cumulativ~ data incomplete because of missing information. Computations start from zero after interruption. 

Lot 1372 
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Bed 
no. Rock description 

P-57 Mudstone, phosphatic -------------------
P-56 Phosphate rock, argillaceous ------------
P-55 Phosphate rock,. argillaceous ---------~--
P-54 Phosphate rock, argillaceous, 

calcareous----------------------------
P-53 Phosphate rock, argillaceous and 

calcareous mudstone-------------------

P-5Z Phosphate rock, argillaceous and 
phosphatic mudstone; fos. col. no. 1Z589 -

P-51 Mudstone ------------------------------
P-50 Mudstone, phosphatic -------------------
P-49 Mudstone, phosphatic -------------------
P-48 Mudstone, phosphatic and mudstone-------

P-47 Phosphate rock, argillaceous------------
P-46 Phosphate rock, argillaceous ------------
P-45 Mudstone, phosphatic -------------------
P-44 Mudstone, phosphatic -------------------
P-43 Phosphate rock, argillaceous ------------

P-4Z Phosphate rock, argillaceous ------------
P-41 Phosphate rock, calcareous--------------
P-40 Phosphate rock -------------------------
P-39 Phosphate rock -------------------------
P-38 Phosphate rock, argillaceous ------------

P-37 Phosphate rock -------------------------
P-36 Phosphate rock-------------------------
P-35 Mudstone, calcareous -------------------
P-34 Phosphate rock-------------------------
P-33 Phosphate rock -------------------------

P-3Z Phosphate rock, argillaceous and 
mudstone -----------------------------

P-31 Phosphate rock-------------------------
P-30 Mudstone, phosphatic -------------------
P-Z9 Mudstone, phosphatic -------------------
P-Z8 Mudstone ------------------------------

P-Z7 Phosphate rock, argillaceous ------------
P-Z6 Phosphate rock -------------------------
P-Z5 Phosphate rock-------------------------
P-Z4 Phosphate rock, argillaceous ------------
P-Z3 Mudstone, phosphatic -------------------

P-ZZ Phosphate rock; fos. col. no. 1Z558 -------

Lot 137Z 

Snowdrift Mountain-Continued 

Sample Thickness 
Chemical analyses (oercentl 

no. (feet) Pz05 Alzo3 Fezo3 
Loss on Acid 
ignition insoluble 

6675-TMC 1.7 9.4 -- -- -- 59. 1 
6674-TMC ,8 zo.z -- -- -- 30. 1 
6673-TMC 1, 0 Z0.8 -- -- -- Z7. 7 

667Z-TMC • 5 17. 7 -- -- -- Z9.3 

6671-TMC . 5 17. 1 -- -- -- 33.4 

6670-TMC 1.1 17.5 -- -- -- 37. 1 
6669-TMC • 7 7, 6 -- -- -- 65.8 
6668-TMC .9 13. 6 -- -- -- 45.9 
6667-TMC 1. z 14.4 -- -- -- 4Z.5 
6666-TMC .9 19. z -- -- -- 30.5 

6665-TMC • 5 19. 1 -- -- -- Z9.7 
6664-TMC 1. 0 16.7 -- -- -- 34.5 
6663-TMC Z.6 1Z.4 -- -- -- 46.6 
666Z-TMC . 9 13. 1 -- -- -- 47.3 
6661-TMC • 7 Zl. 9 6.08 z.oz 11. 78 Z5.4 

6660-TMC 1. 1 19, 1 6,9Z 1. 30 11. Z5 3Z. Z 
6659-TMC • 6 Z3.4 4.48 1. 73 14.8Z 18.7 
6658-TMC . 5 Z5. z 3,80 1, zo 1Z,80 14. 1 
6657-TMC 1. 3 zs. 0 4.ZO 1.58 1Z.57 16.7 
6656-TMC ,8 Z4. 6 4.08 1. 6Z 9.36 Z1, 1 

6655-TMC 1,1 31. z 1. 65 .90 10.55 6. 9 
6654-TMC • 7 Z5. 5 3. 7Z 1, 64 9. 59 18,9 
6653-TMC .4 3. 5 7.70 4,34 Z5.43 47.1 
665Z-TMC • 7 Z3, 7 3.ZZ 1. 77 13.74 18, 1 
6651-TMC • 6 Z6.4 Z.S4 1,43 1Z. ZO 11.4 

6650-TMC • 6 Zl. 8 4,04 1. 65 11.56 Z5. 3 
6649-TMC • 6 Z4.8 3.33 1, Z8 10.14 ZO.l 
6648- JAP z.o 1Z. 7 7, zo Z.35 8,98 5Z.9 
6647- JAP 3,0 11. z 8.94 Z,84 7.89 53,5 
6646- JAP z.s 7.6 9.ZZ 3.38 6, 74 64.8 

6645- JAP 1. z Zl. 5 3.6Z 1. Z8 5.89 Z9.5 
6644- JAP 1.0 Z9.6 Z,14 • 78 6.89 15. z 
6643- JAP Z.9 Z7. 1 Z.76 .84 8.39 18, 1 
664Z- JAP 1. 8 Z3.Z 4.36 1. 45 6,86 Z8.4 
6641- JAP 1. 9 1Z. 6 7. 76 Z.1Z 6.85 5Z.9 

6640- JAP 3.5 Z7.3 Z.60 .95 7. zz 19.3 

Cumulative Thickness ,x: 
thickness percent PzO 

(feet) (cumulativer 

1Z8, 7 1,477,74 
1Z9. 5 1,493.90 
130.5 1, 514. 70 

131. 0 1,5Z3.55 

131.5 1,53Z.l0 

13Z.6 1,551.35 
133.3 1, 556. 67 
134.Z 1, 568. 91 
135.4 1, 586. 19 
136.3 1,603.47 

136.8 1,613.0Z 
137.8 1, 6Z9. 7Z 
140.4 1,661.96 
141.3 1,673.75 
14Z.O 1,689.08 

143.1 1, 710,09 
143.7 1, 724. 13 
144.Z 1, 736. 73 
145.5 1, 769. Z3 
146.3 1, 788.91 

147.4 1,8Z3.Z3 
148.1 1, 841. 08 
148.5 1, 84Z. 48 
149.Z 1,859.07 
149.8 1, 874.91 

1,887.99 
150.4 1,90Z.87 
151.0 1,9Z8.Z7 
153,0 1,-961.87 
156.0 1,980.87 
158.5 

Z,006.67 
159.7 Z,036.Z7 
160.7 z, 114. 86 
163.6 Z,l56.6Z 
165.4 z, 180.56 
167. 3 

Z, Z76. 11 
170.8 

Uranium content 
(percent) 

eU Chem. U 

0.004 --
• 004 --
• 004 --
• 006 0,004 

• 006 • ooz 

. 006 • ooz 

. 003 --
• 003 --
• 003 --
• 003 --
. 003 --
. 003 --
. 003 --
• 003 --
. 005 . 003 

• 004 --
. 005 • 005 
. 005 . 004 
• 006 • 004 
• 005 • 004 

• 006 • 004 
. 007 . 005 
• 004 --
. 015 . 01Z 
• 016 • 013 

• 011 • 009 
• 009 • 006 
• 005 • 003 
. 005 . 003 
.003 --
• 005 . 007 
. 009 • 007 
. 014 . 009 
. 009 • 007 
. 005 • 007 

• 010 . 008 

Thickness x 
percent eU 

(cumulative) 

0.684 
• 687 
• 691 

• 694 

. 697 

. 704 
• 706 
. 709 
.71Z 
.715 

.716 

.no 

.7Z7 

. 730 
• 734 

. 738 
• 741 
• 743 
• 751 
. 755 

.76Z 

. 767 
• 768 
. 779 
• 788 

• 795 
• 800 
. 810 
• 8Z5 
. 833 

. 839 

. 848 
• 888 
• 905 
• 914 

• 949 

~ 

~ 
~ 
~ 



P-21 Phosphate rock------------------------- 6639- JAP • 6 28.8 2.22 . 59 7. 95 15.9 171.4 2, 293.39 . 010 . 009 .955 
P-20 Phosphate rock--------------------·----- 6638- JAP • 8 29.5 2.04 • 60 7.80 14.2 17Z. 2 2.,316.99 • 009 . 008 . 962 
P-19 Phosphate rock------------------------- 6637- JAP 2. 2 28. 1 2.52 • 74 7.05 17. 1 174.4 2,378.81 • 012 . 010 • 989 
P-18 Phosphate rock, argillaceous ------------ 6636- JAP 2.1 21.7 4.86 1.30 7. 77 30. 1 176.5 2,424.38 • 006 . 007 1. 001 
P-17 Phosphate rock------------------------- 6635- JAP . 6 30.6 3. 10 • 93 6,37 15.7 177. 1 2, 442, 74 . 008 • 009 1,006 

P-16 Mudstone, phosphatic ------------------- 6634- JAP • 7 11.5 8.34 1. 88 7.43 50.3 177.8 2,450.79 • 005 . 005 1,010 
P-15 Phosphate rock, argillaceous; fos. col. 

no. 12587 ----------------------------- 6633- JAP 2.7 23.3 .92. 1. 20 5.97 27.9 180.5 2, 513. 70 . 004 -- 1.020 
P-14 Phosphate rock, argillaceous and 

phosphatic mudstone------------------- 6632- JAP 1. 4 17.7 5. 72 2.22 5.94 39.4 181.9 2, 538.48 . 004 -- 1. 026 
P-13 Phosphate rock------------------------- 6631- JAP . 9 32.6 1. 70 • 53 6.56 6.7 182.8 2,567.82 • 008 . 009 1,033 
P-12 Phosphate rock------------------------- 6630- JAP .9 33.7 1. 00 .33 7. 04 3.3 183.7 2,598.15 • 009 • 007 1. 041 

P-11 Phosphate rock------------------------- 6629- JAP 1.5 33.4 1. 03 .37 7. 42 3. 5 185.2 2,648,25 • 007 . 008 1. 052 
P-10 Pl).osphate rock--~------- ·--------------- 6628- JAP 1.5 34.9 .46 • 50 6.34 2. 3 186.7 2, 700.60 • 017· . 014 1.077 
P- 9 Phosphate rock------·------------------- 6627- JAP 2.2 32.3 1.19 • 69 5.89 6.0 188.9 z, 771.66 • 016 • 009 1.113 
P· 8 Limestone, argillaceous----------------- 6626- JAP 2. 6. 1.0 -- -- -- 38.0 191.5 2, 774.26 • 002 -- 1.118 
P- 7 Limestone, argillaceaus--•-------------- 6625- JAP z.o .4 -- -- -- 34. 1 193.5 2, 775.06 . 001 -- 1. 120 

P- 6 Lin1estone, argillaceous----------------- 6624- JAP 2.0 • 9 -- -- -- 45.7 195.5 2, 776.86 • 001 -- 1. 122 
P- 5 Phosphate rock-----------:--------------- 6623- JAP • 5 33.8 -- -- -- 6. 5 196.0 2, 793.76 • 013 . 012 1. 128 
P- 4 Limestone ----------------------------- 6622- JAP • 9 1.2 -- -- -- 2. 8 196.9 2, 794.84 • 001 -- 1. 129 

~ 
P- 3 Phosphate rock, calcareous; fos. col. 

~ 
1:1) 

no. 12585----------------------------- 6621- JAP .7 29.4 -- -- -- 4. 1 197.6 2,815.42 . 009 • 007 1. 136 1:1) 

~ 
P- 2 Dolomite, argillaceous; fos. col. no. 12584- 6620- JAP 1. 2 . 7 -- -- -- 27.8 198.8 2, 816. 26 • 000 -- 1. 136 1\J ~ 0 "' 

~ 
P- 1 Phosphate rock; fos. col. no. 12583 ------- 6619- JAP • 7 32.3 -- -- -- 6. 2 199.5 2,838.87 • 011 . 009 1. 143 ~ 

Wells formation-not measured 

Cw-1 I Dolomite, siliceous -----•---------------1 -- I -- I -- I -- I -- I -- I -- I -- I -- I -- I -- I 
** Note incompleteness of cumulative data. 
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Mud Spring, Idaho, lot 1351 

Phosphatic shale member of Phosphoria formation measured and sampled near Mud Spring, sec. 7, T. 1Z S., R. Z9 E., Cassia County, 
Idaho. Be~s strike N. 75• W. and dip 30• S. Section measured and sampled by T. M. Cheney, R. A. Smart, R. G. Waring, and 
M.A. Warner in July 1951. Samples analyzed by Trace Elements Section laboratory, U. S. Geological Survey, Denver, Colo. 

Bed 
no. 

R:..13 

R-lZ 
R-11 
R-10 
R- 9 

R- 8 
R- 7 
R- 6 
R- 5 
R- 4 

R- 3 
R- Z 
R- 1 

P-47 
P-46 
P-4.~ 
P-44 
P-43 

P-4Z 
P-41 

P-40 
P-39 
P-38 

P-37 

Chemical analyses 
Sample Thickness (percent) Rock description no. (feet) 

PzOs j Ac1d 
insoluble 

-~ --- ----~ 

Rex chert member of Phosphoria formation-lower part only 

Mudstone; fos. col. no. 1Z64z1 made 3. 5 
feet higher----------------------------- -- 1, 4 

Mudstone-------------------------------- -- Z.l 
Mudstone-------------------------------- -- 7.3 
Mudstone-------------------------------- -- 5.6 
Mudstone-------- - ----------------------- -- 3.0 

Mudstone-------------------------------­
Mudstone-------------------------------­
Mudstone- - -----------------------------­
Mudstone-------------------------------­
Mudstone--------------------------------

Mudstone-------------------------------­
Mudstone-------------------------------­
Mudstone--------------------------------

3.5 
s. 6 
s.o 
4.6 
3.6 

3.8 
Z.9 
3.8 

Phosphatic shale member of Phosphoria formation 

Mudstone, phosphatic--------------------- 6454-RGW 1.4 lO.Z 
Mudstone-------------------------------- 6453-RGW • 9 6.95 
Mudstone-------------------------------- 645Z-RGW z:o 3,10 
Mudstone-------------------------------- 6451-RGW z.o z.6s 
Mudstone-------------------------------- 6450-RGW z.o 4.50 

Mudstone and argillaceous phosphate rock -- 6449-RGW 1.0 10.8 
Mudstone, phosphatic--------------------- 6448-RGW 1.0 11. 6 

Beds P-41 through P-45 highly crumpled, 
slumped, and weathered. Thicknesses 
are only approximate. 

Mudstone-------------------------------- 6447-RGW s.z 4.85 
Mudstone, phosphatic--------------------- 6446-RGW Z.3 9.50 
Mudstone, phosphatic--------------------- 6445-RGW Z.4 10.4 

Mudstone, phosphatic; fos. col. no. 1Z641 --- 6444-RGW 1. 4 9.65 

5Z.6 
6Z.8 
75.1 
79. 1 
73.Z 

59. z 
57.4 

71.8 
58.7 
57.Z 

58.7 

Lot 1351 

Cumulative Thickness:'!' 
thickness percent p of 

(feet) (cumulati~e 

1.4 
4. 1 

11.4 
17.0 
zo.o 

Z3.5 
Z9.1 
3 •• 1 
38.7 --
4Z.3 --
46.1 --
49.0 --
sz.a 

1.4 14.Z8 
Z.3 Z0.54 
4.3 Z6. 74 
6.3 3Z.04 
8,3 41.04 

9.3 51.84 
10.3 63.44 

15,5 88.66 
17.8 110.51 
zo.z 135.46 

Zl,6 148.98 

=-:.--:::---

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

-----Uranium content Thickness x 
(percent) percent eU 

eU 1 Chem. U (cumulative) 

-- ---- -- ---- -- --
-- -- ---- -- --

0,007 0,009 0.010 
• 005 • 005 . 014 
. 003 -- .OZD 
• ooz -- . OZ4 
• 004 -- • 03Z 

. 005 • 006 .037 

. 003 -- .040 

. 003 -- .056 
• 005 . 007 . 067 
. ·oo3 -- .075 

• 004 -- .080 

~ 
1\.) ~ a-

~ 



P-361 Mudstone, cherty, phosphatic_:_ ___________ ~ 
P-35 Mudstone -------------------------------
P-34 Mudstone and chert; fos. col. no. 12639-----
P-'1'1 Mnfic.tnn.,. ~~~~~~~~ ~ ~ ~-- __ _ 

~----~--- ------ -- -----------------------
-32 Phosphate rock, argillaceous; fos. col. 

no. 12640 ------------------------------

-31 Phosphate rock --------------------------
-30 Phosphate rock, argi,llaceous -------------
-29 Mudstone, phosJilatic and argillaceous 

phosphate rock-------------------------
-28 Mudstone, phosphatic __ ;. _________________ 

-27 Phosphate rock, argillaceous -------------

-26 Mudstone, phosphatic --------------------
-25 Mudstone, phosphatic --------------------
-24 Mudstone, phosphatic --------------------
-23 Mudstone -------------------------------
-22 Mudstone -------------------------------

-21 Mudstone -------------------------------
-20 Mudstone -------------------------------
·19 Mudstone -------------------------------
·18 Mudstone --~----------------------------

~ Beds P-18 and P-19 highly weathered. 

·17 Mudstone, phosphatic --------------------
C"l 

~ 
·16 Mudstone -------------------------------
·IS Mudstone -------------------------------
·14 Mudstone -------------------------------
·13 Phosphate rock--------------------------
·12 Phosphate rock, argillaceous -------------

·11 Mudstone, phosphatic --------------------
·10 Phosphate rock, argillaceous -------------

9 Phosphate rock, argillaceous -------------
. 8 Phosphate rock, argillaceous -------------
. 7 Phosphate rock--------------------------

6 Phosphate rock, argillaceous -------------
5 Mudstone, phosphatic --------------------
4 Mudstone; fos. col. no. 12638--------------
3 Phosphate rock, argillaceous; fos. col. 

no. 12638 ------------------------------
. 2 Mudstone, phosphatic --------------------

1 Mudstone and phosphate rock; fos. col. 
no. 12637 ------------------------------

Lot 1351 

6443-RGW 
6442-TMC 
6441- TMC 
l.4.tn 
--... -~-

~ 

.&. .a.•.a."' 

6439-TMC 

6438- TMC 
6437- TMC 

6436-TMC 
6435-TMC 
6434- RAS 

6433- RAS 
6432- RAS 
6431- RAS 
6430- RAS 
6429- RAS 

6428- RAS 
6427- RAS 
6426- RAS 
6425-MAW 

6424-MAW 

6423-MAW 
6422-MAW 
6421-MAW 
6420-MAW 
6419-MAW 

6418- RAS 
6417- RAS 
6416- RAS 
6415- RAS 
6414~ RAS 

6413- RAS 
6412- RAS 
6411- RAS 

6410- RAS 
6409- RAS 

6408- RAS 

1.9 
2.2 

• 6 
n ...... 

• 9 

2.0 
1.4 

1.0 
2.2 
2.0 

. 7 
1.0 
1.1 

• 8 
3.2 

2.5 
1.4 
1.0 
2.2 

3.5 

4.0 
4.0 
3.9 
1. 0 
1.5 

5.2 
1.1 
.9 
.6 
.9 

• 6 
.8 

1.0 

• 7 
1.3 

.9 

9.05 
7.50 
7.20 
-'• '" 

21.8 

28.4 
23.3 

19.2 
10.4 
19.5 

16.4 
9.35 

10.0 
7. 75 
2.20 

4.90 
2.20 
6.50 

• 75 

9.15 

6.75 
1. 80 
.95 

32.3 
26.0 

9.40 
19.9 
30. 1 
Zl. 5 
28.2 

27. 1 
11.9 

• 90 

19.7 
12.8 

28.0 

62.1 
69.0 
66.1 
;u. u 

33.0 

17.6 
32.5 

42.2 
64.4 
40.4 

46.2 
66.8 
64.1 
71.6 
86.7 

78.1 
86.1 
71. 1 
84.8 

61.9 

70.5 
88.7 
92.0 
15.9 
26.6 

63.9 
38.3 
1?.7 
33.8 
18.9 

23.4 
57.0 
93.6 

42.8 
55.6 

24.9 

23.5 
25. 7 
26.3 
~o.~ 

29.2 

31.2 
32.6 

33.6 
35.8 
37.8 

38.5 
39.5 
40.6 
41.4 
44.6 

47.1 
48.5 
49.5 
51.7 

55.2 

59.2 
63.2 
67. 1 
68. 1 
69.6 

74.8 
75.9 
76.8 
77.4 
78.3 

78.9 
79.7 
80.7 

81.4 
82. 7 

83.6 

166.17 
182.67 
186.99 
i7o.;;7 

218.01 

274.81 
307.43 

326.63 
349.51 
388.51 

399.99 
409.34 
420.34 
426.54 
433.58 

445.83 
448.91 
455.41 
457.06 

489.08 

516.08 
523.28 
526.99 
559.29 
598.29 

647.17 
669.06 
696.15 
709.05 
734.43 

750.69 
760.21 
761. 11 

774.90 
791.54 

816.74 

• 003 
. 004 
. 006 
.iiii'i 

• 004 

. 007 
• 006 

• 004 
. 004 
• 004 

. 005 

. 001 
• 003 
. 003 
. 002 

• 003 
. 002 
. 002 
• 003 

. 006 

• 004 
. 001 
. 001 
. 004 
• 005 

. 002 

. 004 

. 005 
• 005 
. 006 

. 005 

. 006 

. 001 

. 004 
• 003 

. 006 

• 005 --
--

. 011 

. 008 

------
• 004 --------
--------

. 006 

------
--

. 006 

----
• 008 
. 006 
. 008 

• 008 
• 004 --
--
--

. 008 

. 086 

. 095 

. 098 
• 1Ub 

.110 

• 124 
• 132 

. 136 

. 145 
• 153 

. 157 
• 158 
. 161 
. 163 
.170 

.177 

. 180 

.182 

. 189 

. 210 

• 226 
• 230 
• 234 
. 238 
. 245 

. 255 

. 260 

. 264 
• 267 
• 273 

. 276 
• 280 
• 282 

. 284 
• 288 

. 294 

~ 

~ 
~ 
~ 



Mud Spring-Continued 

Chemical an:)lyses 
Bed Sample Thickness . (percent Rock description no. (feet) 

P2o5 I AClO no. 
insoluble 

Wells formation 

Formation present but not measured; fos. 
col. no. 12636 taken 37 feet below bed P-1; 
fos. col. no. 12635 taken 83 feet below 
bed P-1. -- -- -- --- ------ -

I 
~ 

'-

Cumulative Thickness x 
thickness percent P 20 

(feet) (cumulativef 

-- --

Uranium content 
(percent) 

eU I Chem. U 

-- --

Thickness x 
percent eU 

(cumulative) 

--

l\) 
()) 

5 1203 

I 
~ 
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