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STRATIGRAPHIC SECTIONS O.F THE PHOSPHORIA FO.RMATION, 1953 ;ind 1954 

By R~ W Q Swanson. Lo Da Carswell. 
Ro P. Sheldon. and ·- T ~ M. Cheney 

' TN.TRODUCTliON 

Since 1947. the Uo s. Geological Survey .has measured and sampled phosphatic parts of the Permian 

Phosphoria formation and its partial sttratigraphic correlatives at many localities in Montana, Kdaho 0 

Wyom;ngo and · llrtallo Preliminary data on the thickness of the beds and their composition at localities 

samJed prior to 1952 have been issued already in TEl-183 0 184. 185. 186, 187 ~ 188. 360. 361. 362. 363, 
I 

/ 

361. 365. 375. 376, 377. and 378 0 This report presents similar data on the localitites sampled in 1953 

apd 1:~54t{f~. 1. 2. and 3)" The field and laboratory procedures adopted in these investigat~ons are described 

in a previous report (McKelvey and others~ 1953a)o 

Many people have taken part in this investigationo Eo To Ruppel. Go Abele 0 R. Hughes. 1o Ao Petterson. 

and Zo So Alttschuler participated in the- description of the strata and the collection of samples referred tto 

in this reporto The laboratory preparattion of samples for chemical analysis was done in :qenver, Coloo o tll'Jl1.der 

the direction. of Lo F. Rader. Jro The P20~ ~:nd , acid~insoluble analyses were made for the Survey by the 
. ~ :-

Uo So B"Wt~au of Mines at the Nort~J.Vest Electro~development laboratory. Albany. Orego. under the dire cHon 

laboratory of the Ge6logical Survey j.n Washington" D. Co. under the direction of Irving May. by chemists 

Io Barlow o Bo Ingramo Ro Smith. and W. Tuckero The radioactivity analyses were made in this laboratory 

under the dlirection of May and Fe Flanagan by Je Budinsky. Eo Campbell, Mo Delevathco Jo Ho Goode. 

C. Johnson. Bo Ao McCa.ll. Po Moore. and Ao Smith. The chemical uranium analyses were made in this 

laboratory under the direction of May by Budinsky. Campbell. Delevaux. Goode. c. Hoy. Johnsono Ro 

MooreD and Ao Smitho 

OFFICIAL USE O~L~ 



5 

113° 112° 111° 
47°T------------,,-----------------------------~~--------------------------~~--------------~ 

................... 

\ .. 
? 
\ 

1225-6 27 

1341 ... ~ 

1294-5 
/'1296-7 

./-~~~ ... 
./ '--··~.· 

·.j 

"'-·· 

EXPLANATION 

Outcrop of Phosphoria formation 
dotted where questionable 

o 1400 

Location and lot number of sample 
locality included in this report 

o1252 

Location and lot number of sample 
A,. loco lity included In other reports 

"" 

1218~"' ' 
}>1215 

f1214 

·:~ .... 

···~ ... 

"-... -~·6 
~217 

c:x:: 

Recompiled and modified 
from Clabaugh, 1946 

~I 
z: 

·.~ 
I 

~i 
o: 

1363 

(!) 

z 
::E 
0 
>-
;: 

111° 

GURE I. OUTCROPS OF PHOSPHORIA FORMATION IN MONTANA AND LOCALITIES SAMPLED 

Bl0~~~0~==~1~0====~20~==~3~0====~40 MILES ')lll9 



6 
'•, ~41 

~02 
I
' 1318~~i"361 

[ 

~"'oN __ ....,. 
/0 

( 
I 

44°~----- --t-
;XP-LANA~~-;---- (----

...... __ \ 

Outcrop of Phosphoria formation \ 

Lf~;;,~~; d: ~;~Iii:~;;;~::;;;;~·,. l 
0 1322 \ 

Location and lot number of sample \ 
locality included in other reports \ 1 . l . 

; : 
/~ ! \lw 

/ i \322'~··· 
, I .. 

I ~ 

/ 

1243l} 1279-80 

12 69 ) ~ ,1 I 

____ ! __ ~~- ~---~·_J _____ - ~263 

·.1(~~4,' 

" ... 

I 

01313 1 308 
q,. 

~ 1 315 1309,i3i4 I 

1 1 230.._..,~:!-233 
·{t, 131 6~1232 ,1258 

1262'1,1261--.~~-;-;59 
12001 1 260~·· ' 

SODA
1242 120 6). \ 12 10 1310 

" • \,fL~ ' ' ,1306, "Ill! 

SPRINGS ... ~-.,~ 1 209~-;;"?277-8 ~o) .13031 
- • " '1'276 1211 

~
1274-,,l:,,"' ~)roo/ 11298 

•. r:> ,12 12 • 
r"-;:·1208 • 1268 

~ I II:_ ~ 
26 5

' 1264 13 72 

\ " '"'l" '"' 
051 \ :. \;::·.,y-

•· .. / , MONTP.,ELIER~' ~~:~: ~; 1202 
' 1312 

1201 

·' / i \ ~\ ~.~:: ~ 
·' .,.L-----~~-_\_LL __________ ~~-J .,. 

113° UTAH 1120 IIJO 
Recompiled and modified from Clabough 1946 

FIGURE 2. OUTCROPS OF PHOSPHORIA FORMATION 
IN IDAHO AND LOCALITIES SAMPLED 

108:s:sscs:Js::sci0~;;;;;;;;;;;~1~0===2:E;0;;;;;;;;;;;;;;;;;;;;;;;;;;;3i30==::=:54,0 MILES 
Hll9 



IDAHO IJJO 110° 109° 420 

~'j 

• 
~1290 ~·~{1213 

11244 
1292 

1203 • 

• 
12287 I 

p1394 
1-, 

1395, 
I 

• 

I 

,1346 

EXPLANATION 

Outcrop of Phosphoria formation, 
dotted where questionable 

0 1394 

Location and lot number of sample 
locality included In this report 

0 1290 
Location and lot number of sample 

WYOMING locality included in other reports 

r-~--------------~~------------~~~--~~~~~~----------~------4-----------------------~------~~r+----~~~~~~-----41° I SA~;::~. ). - - UTAH COLORADO _,.. 

~ CITJ 1348 

f -- _, 1 PARK CITY 

t ' ' I 

~~ \J PROVO ;.
271 

/\;,:;;o 

' 
..,... ~t"-(1221 

_, -.. ~ '\ 1219 
1220 

1231 1229 
L~~ --._rl 

"'1235 

\1371 

112" 1110 110° Recompiled and modified from Clabough, 1946 

-J ~- -

FIGURE 3. OUTCROPS OF PHOSPHORIA AND PARK CITY FORMATIONS IN UTAH AND LOCALITIES SAMPLED 
10 0 10 20 30 40 MILES 

91119 



8 

AGKNOW:LEDGMEN'l'S 

Special than.ks are due V o E. McKelvey and A. Eo Weissenborn, who gave much advice and help in 

ca.rryti.tg out the (ield program. The cost of the field and laboratory investigations has been bome in pan 

by the Department of the Interior program for development of the Missouri River basin and in pan by the 

Division of Raw Materials of the Atomic EnergyCommission. It is a pleasure to acknowledge tile fine 

cooperation extended to the field parties by the local residents. property owners, and ,operating phosphate 

companies who furnished information and services and gave access to property. 
I 

STRATIGRAPHY OF THE PHOSPHORIA F .ORMATION IN MON T A N A 

In southwestern Montana the Phosphoria formation has been divided into five members: two phosphatic 

shale members, provisionally termed the,!! and Q. members, and three hard members. provisionally termed 

. the :A· ~. and §_ ,~embers (fig. 4). The lower two hard members, ~and ~. are dominated by limestone 

and the top, .£. imeml>~r, bY:; chert and sandstone or quartzite. Most of the members can be identified ove1r 

a large part of the aJ,"ea of outcrop, tllough member correlation toward the northeast is more difficUlto 'fh:<!f) 

formation ranges in thickness from less than 100 to more than 800 feet. 

The ! member is best developed toward the west and southwest and consists of limestone or dolomitteo 

sandstone, mudstone, and chert. It has a maximum thickness of nearly 350 feet. overlies the Quadrant 

formatiph ofPenn,s,ylvani~h·. a.g~.; ·· ~~~ ·pr.ob~bly· is _ partly equivalent to the upper part of the Wells formation 
. ·{' . 

of southe~stern Idaho and adjacent Wyoming and Utah (McKelvey. 1949)o 

Near the soutijwest corner of the state the lower phosphatic shale or~ member. is 25 to 50 feet in thicknesso 

\ 
it thins markedly to the north and east and pinches out a few miles north of outbno In the Centennial 

Mounta_ins it conta,ins a r.ich bed of minable phosphate. 
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THICK· AVERAGE 
NESS Pz OIIIN 

IN fEET PERCENT 
DESCRIPTION 

Dinwoody formation 

i\ludscone: calcareous, soft , pale-yellow, thin-bedded 

onTil~~~:::d PHOSPIIORIA FOlUIA TION 
Member E 

Sandstone : hard, pale, }'ellowish-orange, rhick-bedded 

Chert : hard, light-gray, thick-bedded chert interbedded with medium-hard , pale 
yellowish-orange, thick-bedded chert 

50 

100 

!50 

200 

2!50 

300 

349 

10 3 

11 2 
1--- -=l f- 5 5 
I·· ....... ) 

~~ 
~-t 19 12 

----=~ 15 2 

4 25 

22 14 

Sandstone and chert : medium-hard, light-gray, thick-bedded sandstone cont a in ing 
some interbeds of hard, light-gray chert 

Sandstone and chert: medium-hard, brownish-gray, thick-bedded sandstone 
interbedded with hard, light·gr~y, thick-bedded chert 

Sandstone : medium-hard, yellowish-brown , thick-bedded sandstone interbedded 
with hard, brownish-gray sandstone 

Chert: dusky -" tO .: _J 

·o 

light-gray 
_,. 

Sandstone : hard, light·gray to yellowish-brown, thick-bedded; lowermost 0. 75 
foot phosphatic 

Member D 

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

Mudstone: soft, brownish-black tO black, fissile 

Phosphate rock: oolitic, soft, 

Phosphate rock and onudstone : ool itic, medium-hard, brownish-gray, phosphate 
rock, interbedded with medium-hard, brownish-gray mudstone 

Member C 
... ······ .... . 

~§~~~~~~'1-1_2--t-3--if-s-a_n_d_s_to_n_e_:_s_o_ft_, _d_u_sk_y_y_e_ll_o_w_i s_h_·_or_an_g_e_, _th_i_c_k-_b_e_d_de_d _________ _ 

..... ._.{ 
41 Sandstone and chert : medium-hard, light brownish-gray, massive sandstone 

interbedded with hard, yellowish-gray, massive chert ............ .. 

/45 Dolomite : sandy, medium-hard, medium· to light-gray; contains lenses an d 
nodules of chert 

:·.- · ... 

J 
5 6 Sandstone: soft, dusky yellow, thin-bedded; contains many lenses and nodules 

. . V,. ~5 -of chert __ _____, 
1 

Chert: hard, medium-gray to yellowish-brown, thick-bedded; contains !OQme 
interbeds of mudstone and sandstone 

t 
Member B 

2 
1-:udstone: medium-hard, medium yellowis!t·brown, thin-bedded ; contains se veral 

2 small lenses of oolitic phosphate rock I 

1/J--
1
-+-

1
-
4
-1-P-h_o_s_p_h-at_e_r_o-ck--an_d_m_u_d_s_t_on_e_: __ s_o_f-t,-b-ro_w_n_i_s_h--g-r-a-y,-o-o-li-t-ic_p_h_o_s_ph-a.-t-e-ro-c·.;-

interbedded with soft, pale yellowish-brown mudstone -·- --=---=/ 1----= 
f- ....:-::..-

r--=---=.{ 7 

10 
1·: .. :: .. :·:·:: .. :: · .. -
·· .. . ;:.:::: .. <.··> -· 
.......... ... 

I 

Member A 

0 Mudstone : dolomitic, soft, light-gray, thin-bedded 

Dolomite: medium-hard, pale yellowish-orange, thin-bedded; contains some 
0 interbedded cherty mudstone 

Quadrant formation 

Sandstone: medium-hard, light-gray, thin-bedded 

Figure 4.-Generalized section of the Phosphoria formation at Sheep Creek, Montana (lot no. 1234). 
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The £ member consists of 40 to 200 fee1t of limes1toneo chert~ amd san.dstoneo The upper phosphattk 

shale o:r Q member is similar 1t0 and much more unifoll'm and W'idespread than the ! membe!l' o tth.ough i1t 

com(l1ins minable phosphate only toward the :north end of 1the area where in places tthe full thickness of the 

phosphatic zone consistt of a single 3~ to 5-foot bed of high-grade phosphate rock o 

The.£ member is the most widespread and urnUorm; H averages about 100 feet in thicrmess and comii.sts 

chiefly of sHicemus rocks--quartzin:ic sandstonee chert 0 and sHtst(l)neo ln the greater part of the area it is 

overlain by the Dinwoody formation of Triassic ageo butt \toward the north and northeast it is unrcon.foll'maMy 

overlain by the Ellis group of Jurassic ageo 

STRATIGRAPHY OF THE PHOSPHORIA FORMATION 

. [;N IDAHO,'AN·n NORTHERN UTAH 

At its type locality in southeastern Idaho (Richards and Mansfield, 1912), the Phosphmia fmmafdon. 

consists of a lo~er member, the phosphati~ shale, about 180 feet thick and an upper member. the Rex chelrEo 

about 240 feet thick (fig. 5). The upper 80 feet of the Rex consists of cherty mudstone and black shale 

(McKelveyo 1949); although it varies in thickness. it is rrecognizable over most of somheastem Kdaho and 

westernmost Wyomingo The phosphatic shale member thins progressively northward to a thidm.ess of about 

60 feet in the Caribou ij.ang·e;; (lots 1338 and 1353) 0 

The stratigraphy of the Phosphoria formation in the Crawfmd Mountains at the northeastern corner of 

Utah. near the Idaho- Wyoming corneE {S;mith and others~ 1953} 0 is similar to that in the adjacent stateso 

It consists of the phosphatic shale member 0 about 210 feet lthicko and the Rex chert membero about 220 

feet thicko The upper shale member o present in the adjacent region to the· nodtt
0

., is not we~i ~defined 

in this areao Farther south in Utah the middle shale member of the Park City fmm~tion is ;ei!:JlW'g"6!-lent !in. 

major part to the phosphatic shale of the Phosphoria formatt:i.on in Idaho, and the upper limes~one member 

is probably equivalent n:o the Rex chert member of the Phosphoria formation to the north (McKelveyo 1949~0 
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Phosphoria formation 

Res chen member (top I'Ot esposed) 

46 Chen: hard, black, thin-bedded 

32 0 Nudsrone: hard, black, thin-bedded 

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

Chen and limestone: 80 percent hard, black, thin-bedc!ed chen; 20 percent hard, 
82 dark-gray, massive limestone 

200 Phosphatic shale member 

19 oolitic, nodular, medium-bard, light brownish-gray; contains 
gastropods 

250 

medium-lbal'd. brownish-gray, thin-bedded; 2·foot limestone bed at top; 
in middle 12 feet 

stain on 
300 

350 

400 

Lower 0.5 foot contains wbit,. 

Wells formation 

Figure 5. -Generalized section of the Phosphoria formation at Trail Canyon, Idaho (lot no. 1206). 
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linsoutheastem Idaho most of the phosphatic beds are in the phosphatic shale member. and itt is on th~ 

member that most of the studies have been focusedo lit consgts; of many thin layers. some of \lliluch persii.s\t 

over the whole area. includingnorthem Utah and westemmqst Wyomingo They may be gwl.ll.ped into severatl 

broad '!.miu. as shown in figure Sa 

lin southeas1tem lidaho and nonhem Utah. the Phosphoria formation overlies the Wells formaHon of 

Pennsylvanian age. the upper part of which condsts chiefly of cheny g1ray fossiliferous limestone 1tha1t coiiT!= 

tams some thin phosphatic layers and may be the partial cmrelative of the lowermost member (~_ memlbea} 

of the Phosphoria formation in Montana and the lower limestcme member of the Park City formatiollil in 

Utah (McKelvey. 1949)0 The Phosphoria is overlain in this region by the Din:woody forma1tiom of Trll.asgJlc 

age. consisting of limestone. calcareous siltstone. and sandstoneo 

More detailed correlations of the strata within individual states as well cas over the entire area of \the 

western phosphate field will be discussed in subsequent publications. 

STRATIGRAPHIC SECTIONS 

Analytli.cal data and abstracts of stratigraphic sections measured at 18 localities plus addirdonal infm'ma;r:ion 

at three previously reported localities followo Their iocations as well as the locations of sections prev].mLsly 

reported in these states are shown in figures 1. 2# and 30 

':OFFICXAL USE ONLY 
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Trout Creek. Mont .• lot 1400 

Part of Phosphoria formation measured and sampled 90 feet from surface at breast of small adit opened by Russell Luke 1 mile north
west of Trout Creek in swl of SWl of sec. 35, T. 10 N .• R. 7 W .• Powell County. Mont .• by R. W. Swanson in July 1954. Beds 
strike N. 45• W. and dip 45• NEon the northeast flank of the Elliston anticline. Sa~ples analyzed by U. S. Bureau of Mines 
laboratory. Albany. Oreg. 

Bed 
no. Rock description Sample 

no. 
Thickness 

{feet) 

Chemical analyses 
(percent) 

Acid 
P2°5 insoluble 

E member of Phosphoria formation--basal bed only 

E-1 Quartzite ------------------------------ 0.2 

D-5 
D-4 
D-3 
D-2 
D-1 

C-4 
C-3 
C-2 
C-1 

D member of Phosphoria formation 

Mudstone and phosphatic mudstone-------:... 7508-RWS 0.7 7.10 65. 7 
Quartzite. phosphatic. and mudstone------ 7507-RWS . 7 14.4 58.2 
Phosphate rock. quartzitic --------------- 7506-RWS 2.0 24.5 36.0 

Phosphate rock ------------------------- 7505-RWS 2. 5 36.8 6. 5 
Sandstone. phosphatic ------------------- 7504-RWS 1.1 9.55 72.7 

C member of Phosphoria formation--upper part only 

Sandstone ------------------------------
Conglomerate --------------------------
Sandstone -----------------------------
Sandstone ------------------------------

2.4 
1.0 

. 5 
• 8 

Cumulative 
thickness 

(feet) 

0.7 
1.4 
3.4 
5.9 
7. 0 

2.4 
3.4 
3.9 
4.7 

Thickness x 
percent P 20 
( cumulati vef 

4.97 
15.05 
64.05 

156.05 
166.55 

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

Uranium content 
(percent) 

eu
1 

Chern. U 

0.004 
. 004 
. 005 
. 011 
. 002 

0. ooz 
. 004 
. 006 
. 0 ll 
. 003 

Thickness x 
percent chem. U 

(cumulative) 

0.001 
. 004 
. 016 
. 044 
. 047 

1 
Equivalent uranium 

INT.-DUP. SEC .• WASH .• D.C. U162 

~ 

tn 

...-~ 

-c 



Garrison Warm Springs Creek. Mont .• lot 1402 

Most of Phosphoria formation measured and sampled from natural exposures on northwest side of valley about 300 feet above Warm 
Springs Creek in SEt of NWi of sec. 19. T. 10 ·N .• R. 9 w .• Powell County. Mont .• by R. W. Swanson in July 1954. Beds strike 
about N. 55• W. and dip 65• SW on southwest flank of Garrison anticline. Samples analyzed by U. S. Bureau of Mines laboratory. 
Albany. Oreg. 

Bed 
no. Rock description Sample 

no. 
Thickness 

(feet) 

Chemical analyses 
(percent) 

0 Acid 
p 2 5 insoluble 

E member of Phosphoria formation--top not exposed 

E-3 Quartzite and chert --------------------
E-2 Chert, quartzitic ----------------------
E-1 Quartzite, cherty-----------------------

D-9 
D-8 

D-7 
D-6 
D-5 

D-4 
D-3 
D-2 

D-1 

C-3 
c-2 
C-1 

Quartzite. contains phosphate ------------
Quartzite. phosphatic. and quartzitic 

phosphate rock------------------------
Phosphate rock. sandy, contains fluorite --
Phosphate rock, contains fluorite---------
Phosphate rock, siliceous. contains 

fluorite --------------------------- ___ .;. 

Phosphate rock. contains fluorite---------
Phosphate rock, contains fluorite---------
Phosphate rock. sandy, and phosphatic----

mudstone -----------------------------
Quartzite, and sandy phosphate rock ------

Quartzite-------------------------------
Chert. quartzitic. and cherty quartzite----
Siltstone --------------------------- ___ _ 

Quartzite ------------------------------

23.0 
3.5 
1.6 

D member of Phosphoria formation 

7522-RWS 1.1 5.50 

7521-RWS 2.4 10.6 
7519-RWS . 75 28. 1 
7518-RWS . 75 30.4 

7517-RWS . 25 23.2 

7516-RWS 1.3 29.5 
7515-RWS . 85 31.5 

7514-RWS .4 22.4 
7520-RWS 1.1 6.90 

C member of Phosphoria formation 

2.9 
26.0 
1.0 

Quadrant formation-upper part only 

80.0 

83.0 

69.0 
24.0 
14.0 

28. 7 

19.0 
12. 7 

34.4 
75. 7 

Cumulative 
thickness 

(feet) 

23.0 
26.5 
28. 1 

1. 1 

3.5 
4.25 
5.00 

5.25 

6.55 
7.40 

7.80 
8.90 

2.9 
28.9 
29.9 

Thickness x 
percent P 20 
(cumulativef 

6.05 

31.49 
42.57 
65.37 

71. 17 

109.52 
136.29 

145.25 
152.84 

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

Uranium content 
(percent) 

eU Chern. U 

0.002 0. 001 

. 005 . 004 

. 009 . 009 

. 010 . 010 

. 008 . 007 

. 010 . 009 

. 010 . 011 

. 010 . 009 

. 004 . 004 

Thickness x 
percent chem. U 

{cumulative) 

o. 001 

. 011 

. 017 

. 025 

. 027 

. 038 

. 048 

. 051 

. 056 

__... 
01 

• 



Newman Brothers, Elliston, Mont., lot 1398 

Part of Phosphoria formation measured and sampled in bulldozer trench dug by Newman Brothers of Elliston in NE! of NE! of sec. 2, 
T. 9 N., R. 7 W., Powell County, Mont .• by R. W. Swanson in June 1954. Beds strike north and dip zo• W. and occur in a small 
fault block at southwest corner of Elliston anticline. 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. 



Bed 
no. 

c- s 
c- 4 
c- 3 
c- 2 
c- 1 

Rock description 

Newman Brothers--Continued 

Sample 
no. 

Thickness 
(feet) 

Chemical analyses 
(percent) 

P 0 Acid 
2 5 insoluble 

C member of Phosphoria formation-upper part only 

Quartzite -----------------------------
Quartzite ------------------------------
Carbonate rock and chert----------------
Sandstone, carbonatic -------------------
Chert ---------------------------------

2.5 
. 8 

2.7 
• 2 
.4 

Cumulative 
thickness 

(feet) 

2.5 
3.3 
6.0 
6. 2 
6.6 

Thickness x 
percent P 20 
(cumulativef 

Uranium content 
(percent) 

eU Chern. U 

Thickness x 
percent eU 

(cumulative) 

~ 

:» 

~ 

--'ltl 



' \. 

Senecal Incline. Mont .• lot 1401 

Part of Phosphoria formation measured and sampled on north wall about 75 feet from portal of old 1Z5-foot incline on property of 
Mrs. Kathryn Senecal in SWi of NWi of sec. 6. T. 9 N .• R. 6 W .• Powell County. Mont .• about I mile northeast of 
Elliston by R. W. Swanson in July 1954. Beds strike about N. z5• E. and dip 15• NW. in a fault block near the nose of the 
Elliston anticline. Samples analyzed by U. S. Bureau of Mines laboratory. Albany. Oreg. 

Bed 
no. 

D-8 
D-7 
D-6 
D-5 
D-4 

D-3 
D-2 
D-1 

Sample 
no. Rock description Thickness 

(feet) 

Chemical analyses 
(percent) 

Acid 
Pz0 5 insoluble 

D member of Phosphoria formation-middle part only 

Mudstone ------------------------------ -- 0.7 -- --
Carbonate rock. cherty------------------ -- .4 -- --
Quartzite. phosphatic ------------------- 7513-RWS 1. 0 18.9 48.0 
Phosphate rock. argillaceous ------------ 7512-RWS 1.0 Z9.5 Zl. 9 
Phosphate rock ------------------------- 75i1-RWS 1.1 36.0 7.67 

Phosphate rock. siliceous --------------- 7510-RWS . 5 Z9.5 Zl. 9 
Carbonate rock. argillaceous. cherty----- 7509-RWS .6 1. 60 52.8 
Chert and mudstone -------------------- -- 3.0 -- --

Cumulative 
thickness 

(feet) 

0. 7 
1.1 
2. 1 
3. 1 
4.Z 

4.7 
5.3 
8.3 

Thickness x 
percent P 20 
(cumulativeY 

18.90 
48.40 
88.00 

102.75 
103.71 

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

Uranium content 
(percent) 

eU Chem. U 

0 . 004 0. 004 
. 006 . 007 
. Oll . 012 

. 009 . 009 

. 0005 . 001 

Thickness x 
percent eU 

(cumulative) 

0 . 004 
. 011 
. 024 

. OZ9 

. 029 

:._l, 

to 

\ 
\ 

~ 



East Elliston. Mont .• lot 1397 

Part of Phosphoria formation measured and sampled in Billings-Spokane pipeline trench 1 mile east of Elliston in NWt of sec. 6. 

Bed 
no. 

E-3 
E-2 
E-1 

D-7 
D-6 
D-5 
D-4 
D-3 

D-2 
D-1 

C-3 
C-2 
C-1 

T. 9 N .• R. 6 w .• Powell County, Mont .• by R. W. Swanson in .June 1954. Beds strike N. 30• E. and dip 30• NW. near the nose 
of the Elliston anticline. Samples analyzed by U.S. Bureau of Mines laboratory. Albany. Oreg. 

Rock description Sample 
no. 

Thickness 
(feet) 

E member of Phosphoria formation-basal beds only 

Chert 
Carbonate rock 
Chert 

1.7 
.4 

1.0 

D member of Phosphoria formation 

Mudstone --------------------------------
Quartzite. phosphatic ---------------------
Phosphate rock --------------------------
Chert and mudstone-----------------------
Chert------------------------------------

Chert and mudstone----------------------
Phosphate rock, sandy --------------------

7474-RWS 
7473-RWS 

7412-RWS 

0. 7 
• 7 

2.4 
1.5 
2.4 

1.2 
. 3 

C member of Phosphoria formation-upper part only 

Quartzite --------------------------------
Carbonate rock ---------------------------
Chert and carbonate rock ------------------

2.8 
1.5 
1.1 

Chemical analyses 
(percent) 

Acid 
P205 insoluble 

14. 1 
28.7 

28.2 

47.3 
19.3 

27.0 

Cumulative 
thickness 

(feet) 

1.7 
2. 1 
3. 1 

0. 7 
1.4 
3.8 
5. 3 
7. 7 

8.9 
9. 2 

2. 8 
4.3 
5.4 

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

Uranium content 
(percent) 

eU Chern. U 

0. 003 
. 008 

• 007 

0.005 
. 009 

. 007 

"\.) 

0 



Edgar Mine East Adit, Mont., lot 1389 

D member of Phosphoria formation measured and sampled about 85 feet from portal of adit on east limb of Princeton anticline, NW:l- sec. 36, T. 9 N. , 
R. 13 W., Granite County, Mont., by R. W. Swanson in September 1953. Beds strike about N. 25• W. and dip 30• NE. Samples analyzed for 
P 20 5 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. 

E- 1 

D-11 
D-10 
D- 9 
D- 8 
D- 7 

Rock description 

Sandstone------------------------

Phosphate rock, sandy-----------
Phosphate rock, sandy -----------
Phosphate rock------------------
Phosphate rock and mudstone -----
Phosphate rock-------------------

D- 6 Phosphate rock and mudstone -----
D- 5 Mudstone, phosphatic ------------
D- 4 · Mudstone and phosphate rock -----
D- 3 Phosphate rock-------------------
0- 2 Mudstone and phosphate rock ------

D- 1 Conglomerate and phosphate rock---

\ 
\ 

Sample Thickness Chemical analyses (percent) 

no. (feet) P205 Al203 Fe203 
Loss on Acid 
ignition insoluble 

E member of Phosphoria formation-basal bed only 

0. 1 

D member of Phosphoria formation 

5960-RWS 0.5 24. 1 1.8 2. 72 1. 92 33.3 
5959-RWS 2.9 24.5 1. 2 1. 02 2.28 34.2 
5958-RWS 2. 1 36.2 1.1 . 56 2.50 5.0 
5957-RWS 1.3 30. 1 4.5 1. 88 3. 50 16.4 
5956-RWS . 7 32.5 2.2 1. 48 2.82 12.2 

5955-RWS .8 19.2 8.4 2. 58 4.48 35.4 
5954-RWS 1.7 11. 0 10.2 3.76 4.80 54.2 
5953-RWS 1.4 15. 7 9. 1 3.82 5.00 41.3 
5952-RWS .6 29. 7 2.5 1. 00 3.32 17.6 
5951-RWS 1.1 13. 1 7.9 3.58 4.12 50.5 

5950-RWS .6 14. 0 -- -- -- 61. 3 

C member of Phosphoria formation-not measured 

Cumulative Thickness x 
thickness percent P2 o 

(feet) (cumulatlvef 

0.5 12. 05 
3.4 83 . 10 
5.5 159. 12 
6.8 198.25 
7.5 121.00 

8.3 136.26 
10.0 154.96 
11.4 176.94 
12. 0 194.76 
13. 1 209. 17 

13.7 217.57 

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 Chern. U (cumulative) 

0.006 0.006 0.003 
. 007 . 007 . 023 
. 012 . 011 . 046 
. 010 . 009 . 058 
. 012 . 011 . 066 

. 010 . 010 . 074 

. 006 . 005 . 082 

. 007 . 006 . 091 

. 007 . 007 . 095 

. 006 . 004 . 099 

. 005 . 005 . 102 

N 
~ 



\ 

Douglas Creek no. 3 North mine, Mont., lot 1388 

D member of Phosphoria formation measured and sampled at end of adit level about 1,650 feet north of portal of International Minerals and Chemical 
Corporation Douglas Creek no. 3 North mine, sec. 31, T. 9 N., R. 12 W., Granite County, Mont., by R. W. Swanson in September 1953. Beds 
strike about N. 5° W. and dip about 50° E. on east limb of Douglas Mountain anticline. Samples analyzed for P 2o5 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 Sample Thickness Chemical analyses (percent) Cumulative Thickness x 

no. Rock description 
no. {feet) P205 Al203 Fe203 

Loss on Acid thickness percent P 20 
ignition insoluble ( cumulati vef' 

E member of Phosphoria formation-basal bed only 

E- 1 Quartzite -- 1.4 

D member of Phosphoria formation 

D-14 Phosphate rock-------------------- 5949-RWS 0.8 32. 8 1. 0 0.96 l. 88 15.3 0.8 26.24 
D-13 Phosphate rock-------------------- 5948-RWS . 5 35. 7 1.3 .72 i.66 4. 7 1.3 44.09 
D-12 Phosphate rock and mudstone ------- 5947-RWS . 3 19. 6 9.2 2. 78 4. 14 36. 1 1.6 49.97 
D-11 Phosphate rock-------------------- 5946-RWS . 5 35.5 1.6 . 64 2.48 6.9 2. 1 67.72 
D-10 Carbonate rock-------------------- 5945-RWS .4 5. 8 4.5 11. 2 28.42 10.2 2.5 70.04 

D- 9 Phosphate rock-------------------- 5944-RWS 1. 45 31.9 2.5 1. 16 2.58 14. 7 3.95 116.30 
D- 8 Phosphate rock, argillaceous ------- 5943-RWS . 7 16.8 8.4 2.04 3.94 41.0 4.65 128.06 
D- 7 Mudstone ------------------------- 5942-RWS .45 3. 1 12. 8 3.36 4. 14 69.6 5.10 129.46 
D- 6 Mudstone and phosphate rock ------- 5941-RWS . 7 13. 7 10. 1 2.62 4.32 47.2 5.80 139.05 
D- 5 Mudstone, phosphatic -------------- 5940-RWS . 8 9. 7 11.2 2.34 3.94 57.4 6.60 146.81 

D- 4 Phosphate rock, argillaceous ------- 5939-RWS .95 20.6 7.4 1.72 3. 74 32.6 7.55 166.38 
D- 3 Phosphate rock-------------------- 5938-RWS . 5 34.5 1.5 . 68 2.66 9.5 8.05 183.63 
D- 2 Mudstone and phosphate rock ------- 5937-RWS . 6 11.4 9.2 3.48 4. 18 53.5 8.65 190.47 
D- 1 Quartzite and phosphate rock ------- 5936-RWS . 3 31.4 1.0 2.40 2.80 17.6 8.95 199.89 

C member of Phosphoria formation-upper part only 

c- 5 Quartzite ------------------------- -- 0.7 -- -- -- -- -- 0. 7 
c- 4 Conglomerate --------------------- -- . 5 -- -- -- -- -- 1.2 
c- 3 Limestone, cherty----------------- -- . 9 -- -- -- -- -- 2. 1 
c- 2 Conglomerate --------------------- -- . 6 -- -- -- -- -- 2. 7 
c- 1 Limestone------------------------ -- . 8 -- -- -- -- -- 3.5 

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 Chern. U (cumulative) 

0.009 o. 008 0.006 
. 012 . 012 . 012 
• 012 . 010 . 016 
. 012 . 010 . 021 
. 003 . 003 . 022 

. 012 • Oll . 038 

·'-' . 011 . 009 . 044 
. 007 . 004 . 046 "\.) 
. 011 • 009 . 052 
. 009 . 007 . 058 

. 012 . 010 . 067 

. 009 . 008 . 071 
• 006 . 004 . 074 
. 009 . 009 . 076 



Gird Creek West Limb, Mont., lot 1387 

D member of Phosphoria formation measured and sampled in hand trench about 1,000 feet north of Gird Creek, sec. 7, T. 8 N., R. 12 W., Granite County, 
Mont., by R. W. Swanson in September 1953. Beds strike about N. 10• W. and dip about 85• W. on west limb of Douglas Mountain anticline. 
Samples analyzed for P2 0 5 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. 

E- 1 

D- 9 
D- 8 
D- 7 
D- 6 
D- 5 

D- 4 
D- 3 
D- 2 
D- 1 

c- 1 

_\ 
...., 

Rock description 

Quartzite 

Sandstone, phosphatic -----------
Phosphate rock------------------
Phosphate rock and mudstone-----
Phosphate rock------------------
Phosphate rock, argillaceous------

Mudstone, phosphatic ------------
Phosphate rock, argillaceous -----
Phosphate rock------------------
Phosphate rock and mudstone ------

Quartzite------------------------

Sample Thickness Chemical analyses (percent) 

no. (feet) P2o5 Al2o 3 Fe2o 3 
Loss on Acid 
ignition insoluble 

E member of Phosphoria formation-basal bed only 

0.9 

D member of Phosphoria formation 

5935-RWS o. 1 10. 6 2.7 3.56 l. 86 66. 7 
5934-RWS .9 29.6 1.3 . 88 1.40 9.4 
5933-RWS .75 26.8 5.8 3.88 3.50 16.8 
5932-RWS 1.4 34.0 2.2 .96 2. 10 9.3 
5931-RWS 1.2 18.6 8. 7 1. 78 3.76 37.8 

5930-RWS 1.8 9. 1 11. 5 2.44' 3.96 55.0 
5n9-RWS 1. 35 16. 5 9.0 1. 92 3.88 41.6 
5928-RWS .45 28.4 2.0 l. 32 2.20 10.3 
5927-RWS . 9 23.8 5.4 2. 14 2.90 28.5 

C member of Phosphoria formation-top bed only 

1.0 

Cumulative Thickness x 
tJ'lickness percent P 2o 5 (feet) (cumulative) 

0. 1 1. 06 
1.0 27.70 
1. 75 47.80 
3. 15 95.40 
4.35 117.72 

6. 15 134. 10 
7.50 156. 38 
7.95 169. 16 
8.85 190.58 

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

Uranium content 
(percent) 

eu Chern. U 

0.003 0.002 
. 010 . 009 
.008 . 008 
. 010 . 010 
. 009 . 008 

. 007 . 005 

. 007 . 006 

. 008 . 007 

. 007 . 006 

Thickness x 
percent eU 

(cumulative) 

0.000 
. 008 
. 014 
. 028 
. 038 

. 047 

. 055 • 

. 058 

. 064 

,"\.) 
:..v 

~ 

rrt 



\ 
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Gird Creek East Limb, Mont., lot 1399 

D member of Phosphoria formation measured and sampled in bulldozer trench of Montana Phosphate Products Company about I,500 feet 
north of Gird Creek, NE:} sec. 7, T. 8 N., R. 1Z W., Granite County, Mont., by R. W. Swanson in July I954. Beds strike north 
and dip 63° E. on east limb of Douglas Mountain anticline. Samples analyzed by U.S. Bureau of Mines laboratory, Albany, Oreg. 

Chemical analyses Cumulative Thickness x 
Bed Rock description Sample Thickness (percent) thickness percent PzOf' no. no. (feet) 

Pz05 
Acid (feet) (cumulative insoluble 

E member of Phosphoria formation-basal bed only 

E- 1 Quartzite -- 5.5 

D member of Phosphoria formation 

D-11 Phosphate rock and quartzite---------- 7503-RWS 0.6 zo.z 46.6 o. 6 IZ. 1Z 
D-10 Phosphate rock ---------------------- 750Z-RWS . 85 38.7 Z.66 1. 45 45.0Z 
D- 9 Phosphate rock and phosphatic 

mudstone -------------------------- 7501-RWS . 85 Z9.Z 16.9 Z.30 69.84 
D- 8 Phosphate rock ---------------------- 7500-RWS I. Z5 33.0 IZ.O 3. 55 Ill. 09 
D- 7 Mudstone, phosphatic ---------------- 7499-RWS .6 17.4 44.9 4.15 IZl. 53 

D- 6 Mudstone, phosphatic ---------------- 7498-RWS . 5 8.IO 67.7 4.65 1Z5.58 
D- 5 Mudstone, phosphatic ---------------- 7497-RWS .4 l3.Z 49.5 5.05 I30.86 
D- 4 Mudstone, phosphatic ---------------- 7496-RWS . 7 9. I5 6Z. 0 5. 75 137. Z6 
D- 3 Phosphate rock, argillaceous---------- 7495-RWS • 5 Zl.O 36.8 6.Z5 I47.3I 
D- Z Phosphate rock, argillaceous---------- 7494-RWS . 95 Z8.6 zo. 9 7.ZO I74. 48 

D- I Phosphate rock, argillaceous---------- 7493-RWS • 5 Z6.7 3Z.O 7. 70 187.83 

C member of Phosphoria formation-top bed only 

c- I Quartzite---------------------------- -- z.o 

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 

(cumulative) 
eu Chern. U 

0.005 0.005 0.003 
• 009 . 009 . 011 

. 008 . 007 . 017 
• OIO . 009 . OZ8 
. 009 . 006 . 031 

. 006 . 004 . 033 

. 009 . 007 . 036 
• 006 . 004 . 039 
. 009 . 008 . 043 
• 007 . 006 . 049 

. 006 . 007 . osz 

~ 
,J:' 

' \ 



Dissett Mirte, Mont., lot 1386 

Part of D member of Phosphoria formation measured and sampled in Dissett Mine, NEt sec. 24, T. 7 N., R. 14 W., Granite County, Mont. All but 
two samples collected in sub-level about 35 feet above drift, samples 5917-5921 and 5924-5926 from about 10 feet south of raise 700 feet from 
portal, and samples 5922-5923 from about 60 feet south of raise; remainder :>f section measured in raise and along east wall of drift north of 
raise. Samples 7491-7492 "collected in drift 20 feet north of raise. Beds in sub-level strike about N . 10° E. and dip about 40° W. on east 
limb of Wyman Gulch syncline, but beds in drift dip more gently and are complicated by faulting. Section measured by R. W. Swanson and 
sampled by Swanson and G. Abele in August and September 1953 and July 1954. 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, lf. ~ Geological Survey, Washington, 

Bed 
no. 

D-21 
D-20 
D-19 
D-18 
D-17 

D-16 
D-15 
D-14 
D-13 
D-12 

D-11 
D-10 

D- 9 
D- 8 

D- 7 

D- 6 
D- 5 

D- 4 
D- 3 
D- l 

D-

c- 4 
c- 3 
c- z 
c- 1 

D. C. 

Rock description 

Mudstone ------------------------
Mudstone, phosphatic -------------
Mudstone ------------------------
Phosphate rock, argillaceous -----
Mudstone, phosphatic -------------

Phosphate rock-------------------

Mudstone ------------------------
Phosphate rock and mudstone ---- --
Phosphate rock ------------------
Mudstone ------------------------

Phosphate rock------------------
Mudstone and phosphate rock (shear 

zone near top) ------------------
Mudstone ------------------------
Mudstone and phosphate rock (shear 

zone at base) -------------------
Mudstone ------------------------

Mudstone (poorly exposed)--------
Mudstone, phosphatic (sheared and 

drag folded)---------------------

Mudstone ------------------------
Covered interval------------------
Mudstone and phosphate rock 

Phosphate rock, argillaceous~ 

Conglomerate --------------------
Mudstone -----------------------
Quartzite ------------------------
Limestone?, cherty---------------

Sample 
no. 

Thickness 
(feet) 

Chemi.'!al analyses (percent) 
p 0 Al 0 F 0 Losson Acid 

z 5 z 3 ez 3 ignition insoluble 

D member of Phosphoria formation-top not exposed 

5923-RWS 
5922-RWS 
5917-RWS 
5918-RWS 

5919-RWS 
5920-RWS 
5921-RWS 
5924-RWS 
5925-RWS 

5926-RWS 

7492-RWS 

7491-RWS 

1. 4 
1.0 
.95 

1. 9 
• 5 

.6 

.45 
1.1 

. 8 

.45 

1.1 

1. 1? 
. 5 

. 5 

. 6 

1. 0? 

l. 5? 
1.5 
3. 0? 
1.0 

1.0 

10.0 6.5 3. 16 
3. 3 7.9 3. 12 

29.4 1.5 2.08 
10.3 9.5 3.80 

35.4 1.6 1. 38 
7. 7 5.3 5.52 

26.0 5. 1 1. 90 
33. 7 2.5 1. 62 

7. 1 4. 1 4. 7l 

29.0 4. 1 1. 52 

14.6 

27.5 

C member of Phosphoria formation-upper part only 

l.Z 
.l 

1. 3 
4.+ 

2.98 61.2 
2.76 75.2 
1.92 21.6 
3.22 55. 7 

1.92 6. 9 
6.40 64.2 
2.80 ll.l 
2.62 16. 3 
4.62 58.5 

l.ll 19. 0 

51. 8 

24. 7 

*Cumulative data incomplete because of missing information. 

Cumulative 
thickness 

(feet) 

1.4 
2.4 
3.35 
5.25 
5. 75 

6. 35 
6.80 
7.90 
8.70 
9. 15 

10.25 

11.35 
11. 85 

12.35 
1Z.95 

13.95 

16.45 
17.95 
Z0.95 
z 1. 95 

ZZ.95 

l.Z 
1. 4 
z. 7 
6. 7 

Thickness x 
percent P 2o 5 
(eumulative) 

10.00 
13. 14 
69.00 
74. 15 

96.39 
99.85 

128.45 
155. 41 
158.60 

*190.50 

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

Uranium content 
(percent) 

eU Chern. U 

0. 004 0.002 
. 002 . 001 
. 005 . 004 
. 006 . 006 

. 004 . 003 

. 002 . 001 

. 006 . 004 

. 004 . 003 

. 004 . 004 

. 007 . 006 

. 008 . 007 

. 006 . 006 

Thickness x 
percent eU 

(cumulative) 

o.ooz 
. 003 
. 011 
. 014 

. 016 

. 016 

. 020 

. 023 

. 025 

*.031 

\ 

c::; 

~ 
tTl 

"\ 



White Gulch, Mont., lot 1403 

Section of carbonaceous carbonate rock and mudstone reported as "Phosphoria(?) formation" in U.S. Geological Survey Bulletin 972 
measured and sampled in part from outcrop and old mining prospect near White Gulch in swt of NEt of sec. 19, T. 10 N., 
R. 2 E., Broadwater County, Mont., by R. W. Swanson in August 1954. Strata occur in fault block between Quadrant 
formation to southwest and Madison group to northeast and are assumed to be not overturned; they strike N. 50-55• W. and dip 
75-80• NE. Beds on northwest side of gulch (51-65) are about on strike with those to southeast but no correlation could be 
established. The strata were judged "non-Phosphoria" by J. Steele Williams during a visit in early September, and it is sug
gested here that they may be part of the Big Snowy group. Samples analyzed by U. S. Bureau of Mines laboratory, Albany, Oreg. 

Bed 
no. Rock description Sample 

no. 
Thickness 

(feet) 

Big Snowy group (?)-section on northwest side of gulch 

65 Carbonate rock---------------------------
64 Carbonate rock and chert -----------------
63 Carbonate rock---------------------------
62 Carbonate rock---------------------------
61 Covered interval -------------------------

60 Carbonate rock-------------------------·-
59 Carbonate rock------------·--------------
58 Covered interval ----------------- - -------
51 Carbonate rock---------------------------
56 Carbonate rock and sandstone -------------· 

11.6 
8.0 
3.6 

• 9 
4.4 

3.2 
3.2 
2.0 
2.2 
7.0 

55 Carbonate rock, cherty ------------------- -- 1. 3 
54 Carbonate rock, argillaceous-------------- -- 1. 4 
53 Carbonate rock--------------------------- -- 1. 1 
52 Carbonate rock--------------------------- -- 4. 9 
51 Carbonate rock----------------------·----- -- 2. 9 

25 Carbonate rock---------------------------
24 Carbonate rock---------------------------
23 Carbonate rock---------------------------
22 Carbonate rock---------------------------
21 Carbonate rock, argillaceous--------------

20 Carbonate rock and mudstone--------------
19 Carbonate rock, argillaceous--------------
18 Mudsto·ne, carbonatic ---------------------
17 Carbonate rock, cherty, and mudstone -----
16 Carbonate rock, cherty -------------------

15 Mudstone, carbonatic, cherty--------------
14 Carbonate rock and chert -----------------

Section on southeast siae of gulch 

7526-RWS 

7525-RWS 
7524-RWS 

7523-RWS 

4.8 
3.4 
8.0 
2.8 
4. 1 

.8 

. 8 
1.1 
.4 
• 8 

.4 
1.9 

Chemical analyses 
(percent) 

Acid 
p z0 5 insoluble 

1. 02 

1. 15 
1. 00 

1. 00 

17.8 

26.2 
45.7 

35.5 

Cumulative 
thickness 

(feet) 

11. 6 
19.6 
23.2 
24. 1 
28.5 

31. 7 
34.9 
36.9 
39. 1 
46. 1 

47.4 
48.8 
49.9 
54.8 
57.7 

4.8 
8.2 

16.2 
19.0 
23. 1 

23.9 
24.7 
25.8 
26.2 
27.0 

27.4 
29.3 

Samples analyzed for eU and chem. 
U by the U. S. Geologic,' ! Survey 
laboratory, Geochemisi t·y and 
Petrology Branch. 

Uranium content 
(percent) 

eU Chern. U 

0.002 0.002 
-- --

. 003 . 003 
• 0005 . 002 

. 002 . 003 

'\.) 

"' 



14a Carbonate rock -------------------------- --
13 Carbonate rock, cherty------------------- --

13a Carbonate rock -------------------------- --
12 Carbonate rock -------------------------- --
11 Carbonate rock -------------------------- --
10 Carbonate rock -------------------------- --
9 Carbonate rock -------------------------- --
8 Carbonate rock --------..,----------------- --
7 Carbonate rock -------------------------- --
6 Carbonate rock -------------------------- --
5 Carbonate rock ~coquina) ----------------- --
4 Carbonate rock coquina) ----------------- --
3 Carbonate rock -------------------------- --
2 Covered interval------------------------- --
1 Chert----------------------------------- --

(1. 3} 
1.7 --

(1. 2} --
2.8 --
1.8 --

. 9 --
4.9 --
1,8 --
3.0 --
1.5 --

. 5 --
1.5 --
1.7 --
4.3 --

. 3 --

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

31.0 
--

33.8 
35.6 

36.5 
41.4 
43.2 
46.2 
47.7 

48.2 
49. 7 
51.4 
55. 7 
56.0 

:\.) 
-.J 



Wheatland School, Mont., lot 1384 

Phosphoria formation measured and sampled near Wheatland School, sw-1 of SE-1 sec. 7, T. 3 N., R. 1 W., Broadwater County, Mont., 
at southeastern corner of a major dome. Beds strike about N. 20• E. and dip 25• E. Section measured by E. T. Ruppel and 
sampled by Ruppel and D. E. Brambilla in .June 1952. Samples analyzed by U. S. Bureau of Mines laboratory, Albany, Oreg. 

Bed 
no. Rock description 

S- 1 Conglomerate 

P-81 
P-80 
P-79 
P-78 
P-77 

P-76 
P-75 

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 

Chert---------------------------------
Quartzite -----------------------------
Chert----------------------------------
Quartzite ------------------------------
Quartzite and chert ---------------------

Covered interval-----------------------
Covered interval, contains phosphate 

rock flQat ----------------------------

Probable fault, unit below probably 
near top of Phosphoria formation. 
Beds above probably correlate in part 
with beds 17 through 1 9 and the upper 
part of bed 16. 

Covered interval------------------------

Sandstone -----------------------------
Chert----------------------------------

Quartzite -----------------------------
Sandstone ------------------------------
Covered interval (chert at base) ----------
Chert----------------------------------
Phosphate rock, argillaceous ------------

Mudstone, phosphatic ------------------
Phosphate rock, argillaceous -----------
Phosphate rock, argillaceous ------------
Chert---------------------------------
Chert-----------------~----------------

Chert, phosphatic-----------------------
Chert----------------------------------

Sample 
no. 

Thickness 
{feet) 

Chemical analyses 
(percent) 

Acid 
p 2°s insoluble 

Swift sandstone--basal bed only 

3.7 

Phosphoria formation 

52R-7c 

52R-7b 
52R-7b1 
52R-7a 

52R-8 

3.8 
1.0 
2.0 
1.0 

10.8 

17.0 

14.3 

2.8 
6.4 
9.8 

. 8 
8. 1 

45.0 
2.0 
2. 7 

. 6 

. 2 

. 5 
1.0 

13.2 

. 6 
8. 1 

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

26.1 24.4 

12.0 38.9 
21.0 20.8 
24.9 26.0 
-- ---- --

15.0 55. 1 -- --

Cumulative 
thickness 

(feet) 

3.8 
4.8 
6.8 
7.8 

18.6 

35.6 

*49.9 

2.8 
9.2 

19.0 

19.8 
27.9 
72.0 
74.0 
76.7 

77.3 
77.5 
78.0 
79.0 
92.2 

92.8 
100.9 

Thickness x 
percent P 2o5 
(cumulative) 

70.47 

77.67 
81.87 

**94.32 ----
--

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

Uranium content 
(percent) 

eU Chern. U 

o. 007 0.006 

. 004 . 004 

. 005 . 004 

. 006 . 005 
-- --

Thickness x 
percent eu 

(cumulative) 

0.016 

. 019 

. 019 
**.022 --

"\.) 
00 

-- -- -- t .. iJ 

. 005 . 004 



P- 6 
P- 5 
P- 4 
P- 3 
P- 2 

P-

Sandstone, phosphatic -----------------
Covered interval -----------------------
Quartzite ------------------------------
Covered interval -----------------------
Quartzite ------------------------------

Covered interval 

1.2 
3.7 
1.3 
3.7 

. 6 

10-20 

Quadrant formation-top not exposed 

* Cumulative data incomplete because of missing information. 
** Note incompleteness of cumulative data. 

102. 1 
105.8 
107. 1 
110.8 
111.4 

126.4 

~ 
tO 



Mount Humbug, Mont .• lot 1404 

Part of D member of Phosphoria formation measured and sampled in a longitudinal bulldozer trench excavated by Antonioli and Martin 
near top of Mount Humbug in E! of sec. 32, T. 1 N., R. 8 W., Silver Bow County, Mont .• by R. W. Swanson in August 1954. Beds 
strike N. 10• W. and dip 40° NE. Samples analyzed by U. S. Bure_au of Mines laboratory, Albany, Oreg. 

Chemical analyses Cumulative Thickness x 
Bed Rock description 

Sample Thickness (percent) thickness percent P 2o 5 no. no. (feet) Acid 
P205 insoluble (feet) (cumulative) 

D member of Phosphoria formation-upper part only. top not exposed 

D-39 Mudstone and phosphate rock ------------ 7541-RWS 0.4 5.40 61.9 0.4 2. 16 
D-38 Phosphate rock ------------------------ 7540-RWS 1.1 32.8 13.9 1.5 38.24 
D-37 Phosphate rock, argillaceous ------------ 7539-RWS . 7 26. 1 23.3 z.z 56.51 
D-36 Phosphate rock ------------------------ 7538-RWS 2.2 35.8 4.97 4.4 135.27 
D-35 Phosphate rock ------------------------ 7537-RWS .4 26.6 17.0 4.8 145.91 

D-34 Phosphate rock, argillaceous ------------ 7536-RWS . 95 27.2 22. 1 5. 75 171.75 
D-33 Phosphate rock, argillaceous ------------ 7535-RWS 1.0 22.3 33.9 6. 75 194.05 
D-32 Phosphate rock ------------------------ 7534-RWS . 95 34.0 8. 10 7. 70 226.35 
D-31 Phosphate rock ------------------------ 7533-RWS . 85 29.5 17.0 8.55 251.43 
D-30 Phosphate rock, argillaceous ------------ 7532-RWS . 95 25.5 24.3 9.50 275.65 

D-29 Phosphate rock, argillaceous ------------ 7531-RWS . 9 26.6 21.8 10.40 299.59 
D-28 Phosphate rock, argillaceous ------------ 7530-RWS . 85 26.2 22.8 11. 25 321.86 
D-27 Mudstone, phosphatic ------------------- 7529-RWS . 7 11. 9 39.6 11.95 330. 19 
D-26 Mudstone, carbonaceous, phosphatic ----- 7528-RWS 2.0 8.90 44.3 13.95 347.99 

Porphyry sill--------------------------- -- 1.0+ 

Covered below 

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 Chern. U 
(cumulative) 

0.004 0.003 0.001 
. 007 . 007 . 009 
. 005 . 005 . 012 
. 005 . 005 . 023 
. 003 . ooz . 024 

. 005 . 006 . 030 

. 005 . 005 . 035 

. 006 . 007 . 042 

. 002 . 003 . 044 

. 007 . 007 . 051 

. 007 . 007 . 057 

. 007 . 007 . 063 

. 004 . 005 . 069 

. 004 . 004 . 077 

~ 
0 



r 

Logan, Mont., lot 1367 

Bed P-11 of Phosphoria formation at Logan, Mont., sampled by R. W. Swanson in August 1954. For section at this locality see U.S. 
Geological Survey Cir-:ular 326, 1954. Sample analyzed by U. S. Bureau of Mmes laboratory, Albany, Oreg. 

Bed 
no. Rock description 

P-11 Quartzite, phosphatic ------------------

Sample 
no. 

Thickness 
(feet) 

Phosphoria formation 

7527-RWS 1.1 

Chemical analyses 
(percent) 

Acid 
P2°5 • insoluble 

8. 70 71. 5 

Cave Creek. Mont., lot 1257 

Cumulative 
thickness 

(feet) 

Thickness x 
percent P 2o 5 (cumulative) 

Base of D member and upper part of C member restudied at Cave Creek trench, Mont., (seeU. S. Geological Survey Circular 260, 
p. 19-20, 1953) by R. W. Swanson, J. A. Peterson, and Z. S. Altschuler in September 1951. Samples analyzed by U. S. 
Bureau of Mines laboratory, Albany, Oreg. 

D- 3 
D- 2 
D- 1 

c- 4 
c- 3 
c- 2 
c- 1 

D member of Phosphoria formation-basal beds only 

Cumulative figures carried forward ----
Phosphate rock, argillaceous, sandy----
Sandstone. phosphatic -----------------

5586-RWS 
5587-RWS 

0.3 
.9 

26.6 
13.5 

C member of Phosphoria formation-top beds only 

Sandstone, phosphatic------------------
Sandstone-----------------------------
Sandstone, che~ty --------------------
Sandstone, cherty ---------------------

5588-RWS 
5589-RWS 
5590-RWS 

2.2 
.4 
• 9 

2.5 

9.6 
2.6 
4.2 

27.9 
61. 3 

70. 7 
87.3 
78.6 

32. 70 
33.00 
33.90 

2.2 
2. 6 
3. 5 
6.0 

419.96 
427.94 
440.09 

21. 12 
22. 16 
25.94 

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

Uranium content 
(percent) 

eU Chern. U 

0.002 

0.009 
. 003 

0.003 
. 001 
. 004 

0.002 

0.002 

w 
~ 



Little Long Valley, Idaho, lot 1391 

Phosphatic shale member of Phosphoria formation measured and sampled from bulldozer trench dug by J. A. Terteling and Sons on west side of Little 
Long Valley in NE-1- of sec. 10, T. 7 S., R. 43 E . , Caribou County, Idaho, by R . P. Sheldon and L. D. Carswell in August 1953. Beds strike 

Bed 
no. 

R- l 

. P-61 

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

P-56 
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 

N. 30• W. and dip so• SW. on east limb of Wooley Valley anticline. Samples analyzed for P 20 and acid insoluble by U.S. Bureau of Mines 
laboratory, Albany, Oreg., and for other constituents by Trace Elements Section laboratory, n. S. Geological Survey, Washington, D. C. 

Sample Thickness Chemical analyses (percent) Cumulative Thickness x 
Rock description 

no. {feet) P205 A1203 Fe203 
Loss on Acid thickness percent P 2o5 
ignition insoluble (feet) (cumulative) 

Rex chert member of Phosphoria formation-basal bed only 

Chert -- 1.5 

Phosphatic shale member of Phosphoria formation 

Phosphate rock, argillaceous and 
7410-RPS~ mudstone ------------------------- 2.0 -- -- -- -- -- 2.0 

Mudstone --------------------------- 7409-RPS2 2.0 -- -- -- -- -- 4.0 
Mudstone --------------------------- 7408-RPS2 2.0 -- -- -- -- -- 6.0 
Mudstone --------------------------- 7407-RPS2 1.5 -- -- -- -- -- 7. 5 
Mudstone --------------------------- 7406-RPS 4 . 0 -- -- -- -- -- 11 . 5 

Phosphate rock---------------------- 7405-RPS~ .7 -- -- -- -- -- 12. 2 
Mudstone -- - ------------------------ 7404-RPS2 4.2 -- -- -- -- -- 16.4 
Phosphate rock---------------------- 7403-RPS2 1.9 -- -- -- -- -- 18.3 
Mudstone, phosphatic ---------------- 7402-RPS2 l.l -- -- -- -- -- 19. 4 --
Mudstone --------------------------- 7401-RPS .8 -- -- -- -- -- 20.2 --
Phosphate rock---------·------------- 7400-RPS~ 5.2 -- -- -- -- -- 25 . 4 
Phosphate rock and mudstone --------- 7399-RPS 1.5 -- -- -- -- -- 26.9 
Phosphate rock---------------------- 7398-RPS 2.2 36. 2 1.5 0.64 5.66 3 . 7 29. 1 79.64 
Phosphate rock, argillaceous and 

mudstone-------------------------- 7397-RPS 11.0 22.2 6.2 2.04 9.96 27. 6 40 . 1 323.84 

Mudstone --------------------------- 7396-RPS 3.4 7.4 -- -- -- 63.8 43.5 349.00 

Mudstone --------------------------- 7395-LDC 1.3 4.2 -- -- -- 73.6 44.8 354.46 
Mudstone and argillaceous phosphate 

rock ------------------------------ 7394-LDC 14.0 14.5 -- -- -- 48.5 58.8 557.46 
Mudstone --------------------------- 7393-LDC 2.0 4. 3 -- -- -- 82.6 60.8 566. 06 
Mudstone and argillaceous phosphate 

rock ------------------------------ 7392-LDC 18.0 10.4 -- -- -- 58.6 78 . 8 753.26 
Mudstone and phosphatic mudstone----- 7391-LDC 2.0 7. 7 -- -- -- 70.6 80.8 768.66 

Mudstone --------------------------- 7390-LDC 3.0 1.7 -- -- -- 83. 8 83.8 773.76 

Mudstone --------------------------- 7389-LDC 5.6 2. 2 -- -- -- 83.0 89.4 786.08 

Mudstone --------------------------- 7388-LDC 3~6 3.4 -- -- -- 81.9 93.0 798.32 
Phosphate rock, argillaceous --------- 7387-LDC .4 22.9 5.8 2.12 4.90 34.9 93.4 807.48 

Mudstone --------------------------- 7386-LDC .9 2. 2 -- -- -- 84.0 94.3 809.46 

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 Chern. U (cumulative) 

-- -- -- w 
-- -- -- ;\.,) 

0 . 012 0.013 0 . 026 

. 011 . 012 . 147 

. 004 -- . 161 

. 005 . 005 . 168 

. 006 . 006 . 252 

. 003 -- . 258 

. 005 . 005 . 348 

. 004 -- . 356 

. 002 -- . 362 

. 002 -- . 373 

. 003 -- . 384 

. 007 . 007 . 386 

. 003 . 002 . 389 



P-36 Mudstone, phosphatic _____________ ;.. __ 7385-LDC 1.0 13. 7 -- -- -- 52. 1 95.3 823. 16 . 005 . 005 . 394 

P-35 Mudstone--------------------------- 7384-LDC z.o 1.1 -- -- -- 88.3 97.3 825.36 . ooz -- . 398 

P-34 Phosphate rock, argillaceous-------..:- 7383-LDC z.o 17.8 -- -- -- 44.5 99.3 860.96 . 004 -- . 406 

P-33 Mudstone--------------------------- 7382-LDC 1. 0 1.1 -- -- -- 88.0 100.3 862.06 . 002 -- . 408 

P-32 
Mudstone _________ _: _________________ 

7381-LiJC 5.5 1.4 -- -- -- 88.6 105.8 869. 76 • 003 -- . 424 

P-31 Phosphate rock, argillaceous--------- 7380-LDC 1.8 18.9 -- -- -- 37.2 107.6 903. 78 . 005 . 005 . 434 
P-30 Mudstone--------------------------- 7379-LDC 2.0 1.9 -- -- -- 85.9 109.6 907.58 . 002 -- . 438 

P-29 Phosphate rock, argillaceous--------- 7378-LDC . 8 24.3 -- -- -- 29.0 110.4 927.02 . 005 . 006 .442 

P-28 Mudstone--------------------------- 7377-LDC . 8 1. 1 -- -- -- 88. 1 111. 2 927.90 . 002 -- . 443 

P-27 Phosphate rock --------------------- 7376-LDC 1. 5 28. 7 -- -- -- 17. 7 112. 7 970.95 . 006 . 007 . 452 

P-26 Mudstone, phosphatic --------------- 7375-LDC 1.8 8. 6 -- -- -- 63.2 114.5 986.43 . 005 . 004 . 461 

P-25 Mudstone--------------------------- 7374-LDC 2.6 2. 7 -- -- -- 80. 1 117. 1 993.45 . 004 -- . 472 

P-24 Mudstone, phosphatic---------------- 7373-LDC . 5 7.8 -- -- -- 63.6 117.6 997.35 . 004 -- . 474 

P-23 Mudstone and argillaceous phosphate 
rock------------------------------ 7372-LDC . 8 13. 5 -- -- -- 47.0 118.4 1, 008. 15 . 007 . 007 . 479 

P-22 Mudstone--------------------------- 7371-LDC .45 3. 0 -- -- -- 77. 1 118.8 1, 009.35 . 004 -- . 481 

P-21 Mudstone --------------------------- 7370-LDC . 7 4.5 -- -- -- 75.0 119. 5 1, 012.50 . 003 -- . 483 

P-20 Mudstone, argillaceous phosphate 
rock and chert--------------------- 7369-RPS 5.0 12.8 -- -- -- 39.4 124. 5 1, 076. 50 . 008 . 010 . 523 

P-19 Mudstone, phosphatic---------------- 7368-RPS 6.0 9. 7 -- -- -- 50. 5 130.5 1, 134. 70 . 004 -- . 547 

P-18 Mudstone --------------------------- 7367-RPS 1.4 2. 7 -- -- -- 75.6 131. 9 1, 138.48 . 003 -- . 551 

P-17 Mudstone, phosphatic---------------- 7366-RPS 2.5 B. 8 -- -- -- 59. 2 134.4 1, 160.48 . 004 -- . 561 
(A) 

P-16 Mudstone --------------------------- 7365-RPS 1.0 2. 6 -- -- -- 80.0 135.4 1, 163.08 . 002 -- . 563 w 
P-15 Mudstone, phosphatic---------------- 7364-RPS 4.2 8. 8 -- -- -- 60.3 139. 6 1, 200. 04 . 003 -- . 576 

P-14 Mudstone and phosphatic mudstone ---- 7363-RPS 5 . 0 15. 8 -- -- -- 43.8 144.6 1,279.04 . 004 -- . 596 

P-13 Mudstone and phosphate rock --------- 7362-RPS 4.8 15. 7 -- -- -- 43. 7 149.4 1, 354.40 . 004 -- . 615 

P-12 Phosphate rock --------------------- 7361-RPS 4.0 28.8 4 . 4 1.72 6.64 16. 3 153.4 1, 469.60 . 005 . 006 . 635 

P-11 Phosphate rock, argillaceous --------- 7360-RPS 6.0 18.2 -- -- -- 36.5 159.4 1, 578.80 . 010 . 010 . 695 

P-10 Mudstone, phosphatic ---------------- 7359-RPS 3.0 15. 5 -- -- -- 44.8 162.4 1, 625. 30 0 005 . 004 . 710 

P- 9 Phosphate rock --------------------- 7358-RPS 5.3 34.6 1.7 . 64 5.94 5. 0 167. 7 1, 808. 68 . 012 . 012 . 773 

P- 8 Phosphate rock, argillaceous--------- 7357-RPS . 5 21.4 6.3 2. 14 6. 10 34.3 168.2 1, 819.38 . 008 . 007 . 777 

P- 7 Phosphate rock -------- - ------------ 7356-RPS 6.0 33.3 2. 1 . 84 5.76 8. 0 174.2 2, 019.18 . 013 . 013 . 855 

P- 6 Mudstone--------------------------- 7355-RPS . 3 8. 3 10.5 3.20 6.90 63.5 174.5 2, 021. 67 . 006 . 005 . 857 

P- 5 Phosphate rock --------------------- 7354-RPS 4.5 26.8 4.7 1. 02 7. 72 18. 5 179.0 2, 142.27 . 010 . 009 . 902 

P- 4 Phosphate rock --------------------- 7353-RPS . 2-.8 28.2 -- -- -- 19.2 179. 5 2, 156.37 . 005 .005 .905 

P- 3 Phosphate rock --------------------- 7352-RPS 5.8 32.4 1.5 . 60 8.00 5. 7 185.3 2, 344.29 . 015 . 015 . 992 

P- 2 Mudstone and carbonatic mudstone ---- 7351-RPS 3.3 1.5 -- -- -- 48.3 188.6 2,349.24 . 002 -- . 998 

P- 1 Phosphate rock --------------------- 7350-RFS . 3 35.4 . 9 1. 38 3.34 4.5 188.9 **2, 359.86 . 012 . 011 **1. 002 

2 Sample lost in shipment. 
** Note incompleteness of cumulative data. ~ 



Clear Creek, Idaho, lot 1392 

Phosphatic shale member of Phosphoria formation sampled in bulldozer trench of Monsanto Chemical Company in SWi of SEt of sec. 16, T. 10 S., 
R. 45 E., Caribou County, Idaho. Beds strike N. 30• E. and dip 15• W. on the east limb of Webster syncline. Section measured by 

Bed 
no. 

R. P. Sheldon and L. D. Carswell and sampled by Sheldon, Carswell and G. Abele in September 1953. Samples analyzed for P 20 and acid 
insoluble by U. S. Bureau of Mines laboratory, Albany, Oreg., and for other constituents by Trace Elements Section laboratory, \J. S. Geological 
Survey, Washington, D. C. 

Rock description Sample 
no. 

Thickness 
(feet) 

Chemical analyses (percent) 
Loss on Acid 

P205 Al203 Fe203 ignition insoluble 

Rex member of Phosphoria formation-basal bed only 

Cumulative 
thickness 

(feet) 

Thickness x 
percent P 2o5 (cumulative) 

R- 1 Phosphate rock, cherty 7349-RPS 21.6 33.5 

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 

Phosphatic shale member of Phosphoria formation-base not exposed 

Mudstone --------------------------
Mudstone---------------------------
Mudstone ---------------------------
Carbonate rock----------------------
Phosphate rock, argillaceous ---------

Mudstone ---------------------------
Phosphate rock and mudstone---------
Mudstone ---------------------------
Phosphate rock----------------------
Phosphate rock----------------------

Mudstone ---------------------------
Phosphate rock----------------------
Mudstone, phosphatic ---------------
Phosphate rock --------------------
Phosphate rock ---------------------

Phosphate rock, argillaceous --------
Phosphate rock and mudstone --------
Phosphate rock---------------------
Phosphate rock---------------------
Phosphate rock----------------------

Phosphate rock---------------------
Phosphate rock, argillaceous --------
Mudstone and phosphatic mudstone ---
Mudstone, phosphatic and argillaceous 

phosphate rock--------------------
Phosphate rock--------------------;..-

Mudstone and argillaceous phosphate rock 
Mudstone and argillaceous phosphate rock 

7348-RPS 
7347-RPS 

7346-RPS 
7345-RPS 

7344-RPS 
7343-RPS 
7342-RPS 
7341-LDC 
7340-LDC 

7339-LDC 
7338-LDC 
7337-LDC 
7336-LDC 
7335-LDC 

7334-LDC 
7333-LDC 
7332-LDC 
7331-LDC 
7330-LDC 

7329-LDC 
7328-LDC 
7327-RPS 

7326-RPS 
7325-RPS 

7324-RPS 
7323-RPS 

0.5 
10.5 

• 7 
1.2 

. 5 

2.3 
• 7 

2.9 
1.4 
.9 

1.6 
.9 
• 7 

2.4 
2.3 

.8 
1.4 
.9 

2.6 
4.5 

2.5 
2.6 
1.5 

4.7 
1.0 

3.0 
3.3 

2. 2 
3.0 

1.8 
19. 1 

2. 7 
24.6 

1.5 
35.9 
36.4 

5. 8 
23.6 
10. 3 
31. 6 
32.9 

18. 2 
27.8 
35. 5 
36.0 
27.9 

25.8 
18.3 
6.0 

17.9 
29.5 

11. 4 
8.8 

5.0 

• 9 
.4 

2.8 

2. 1 
1.7 

3.3 
1.2 

. 9 
2.8 

3.4 

2.7 

1. 84 

.48 

.24 

1. 16 

1. 02 
. 76 

1. 22 
.48 
.36 

1. 04 

1. 12 

2.56 

6.94 

4.86 
2. 76 

11.92 

4.98 
5.90 

7.90 
5.26 
6.48 

13.42 

16.00 

4.66 

72.6 
69.5 

16. 0 
36. 6 

74. 7 
23.5 
76.9 

3. 6 
5. 9 

69.0 
17. 2 
59.4 
13.7 
9.4 

41.8 
18. 7 

5. 0 
3. 1 

12.6 

15. 7 
31.4 
68.8 

35. 7 
18. 5 

59.3 
50.5 

0.5 
11. 0 
11. 7 
12. 9 
13.4 

15. 7 
16.4 
19.3 
20. 7 
21. 6 

23.2 
24. 1 
24.8 
27;2 
29. 5 

30.3 
31. 7 
32.6 
35.2 
39. 7 

42.2 
44.8 
46.3 

51. 0 
52.0 

55.0 
58.3 

1. 10 
32.60 

*2. 16 
11. 71 

17. 9Z 
35. 14 
39.49 
89.75 

122.51 

131. 79 
153.03 
160. 24 
236.08 
311.75 

326.31 
365.23 
397. 18 
490.78 
616.33 

680.83 
728.41 
737.41 

821. 54 
851. 04 

885.24 
914.28 

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

Uranium content 
(percent) 

eU Chern. U 

0.009 

0. 002 
. 002 

. 0005 

. 007 

. 002 

. 008 

. 002 

. 011 

. 014 

. 003 

. 008 

. 004 
• 013 
. 018 

. 006 

. 014 

. 012 

. 019 

. 014 

. 010 

. 009 

. 004 

. 006 

. 005 

. 004 

. 005 

0.009 

0.006 

. 008 

. 011 

. 014 

. 007 

. 012 

. 018 

. 014 

. 011 

. 021 

. 015 

. 011 

. 009 

. 006 

. 005 

. 004 

Thickness x 
percent eU 

(cumulative) 

0.001 
. 022 

*.004 

. 008 

. 014 

. 020 

. 035 

. 048 

. 052 

. 060 

. 062 

. 094 

. 135 

. 140 

. 159 

. 170 

. 220 

. 282 

. 308 

. 331 

. 337 

. 365 

. 370 

. 382 

. 399 

w 
+=' 

' 



P-28 Mudstone ---------------------------- 7322-RPS 1.7 5:2 -- -- -- 73. 5 60.0 923. 12 . 004 -- . 405 
P-27 Mudstone and argillaceous phosphate 

rock------------------------------- 7321-RPS 2.2 7. 9 -- -- -- 62. 1 62.2 940.50 . 004 -- . 414 
P-26 Mudstone, phosphatic mudstone, and 

argillaceous phosphate rock---------- 7320-RPS 6.6 ll. 5 -- -- -- 59.9 68.8 1,016.40 . 004 -- . 441 
P-25 Mudstone and carbonatic mudstone ----- 7319-RPS 4.0 1.3 -- -- -- 68.4 72.8 1, 021.60 . 002 -- . 449 
P-24 Mudstone and cherty, argillaceous 

phosphate rock --------------------- 7318-RPS 3.4 12. 2 -- -- -- 52.8 76.2 1, 063.08 . 004 -- . 462 

P-23 Mudstone and argillaceous phosphate 
rock------------------------------- 7317-RPS 4.2 9. 5 -- -- -- 63. 7 80.4 1, 102.98 . 004 -- . 479 

P-22 Mudstone---------------------------- 7316-RPS . 7 2. 3 -- -- -- 82.9 81. 1 1,104.59 . 002 -- . "180 
P-21 Mudstone and argillaceous phosphate 

rock------------------------------- 7315-RPS 7.4 1I. 6 -- -- -- 39.6 88.5 I, 190.43 . 004 -- . 510 
P-20 Carbonate rock and mudstone---------- 73I4-RPS 4.0 1.7 -- -- -- 41. 7 92.5 1,197.23 . 002 -- . 5I8 
P-I9 Carbonate rock, argillaceous, 

mudstone, and chert ---------------- 73I3-RPS 5.2 1.0 -- -- -- 40.5 97. 7 1, 202.43 . 0005 -- . 521 

P-I8 Mudstone---------------------------- 73I2-RPS 7.0 3. 9 -- -- -- 75.9 104. 7 1, 229.73 . 003 -- . 542 
P-I7 Mudstone, phosphatic mudstone and 

argillaceous phosphate rock---------- 7311-LDC 2.9 8.8 -- -- -- 56.8 107. 6 I, 255.25 . 003 -- . 550 
P-16 Mudstone---------------------------- 7310-LDC 1.0 6.9 -- -- -- 67.7 108. 6 1, 262. 15 . 004 -- . 554 
P-15 Mudstone and argillaceous phosphate 

rock------------------------------- 7309-LDC 2.2 I8. 0 -- -- -- 32.5 1IO. 8 1, 301. 75 . 004 -- . 563 
P-I4 Mudstone ---------------------------- 7308-LDC 1.2 5. 8 -- -- -- 69.6 II2. 0 I, 308. 71 . 002 -- . 566 

P-13 Mudstone, phosphatic (highly weathered) 7307-LDC 5.0 II. 7 -- -- -- 46.9 117. 0 1,367.21 . 004 -- . 586 
P-I2 Sample missing (highly weathered and w 

faulted zone ------------------------ -- 7.0 -- -- -- -- -- I24. 0 -- -- -- -- t.r1 P-1I Mudstone --------------------------- -- 1.4 -- -- -- -- -- 125.4 -- -- -- --
P-10 Mudstone, phosphatic----------------- 7306-LDC 3.3 10. 5 -- -- -- 57.2 I28. 7 *34.65 . 005 . 004 *.016 
P- 9 Carbonate rock, argillaceous ---------- 7305-LDC 1 2,4 . 9 -- -- -- 28.2 131. 1 36.81 . 001 -- . 019 

P- 8 Phosphate rock ---------------------- 7304-RPS 4.6 25.3 3.0 1. 06 I2.54 I8. I 135. 7 153. 19 . 010 . 011 . 065 
P- 7 Mudstone, phosphatic __ .,. ______________ 7303-RPS 1.2 16.5 -- -- -- 45.0 136.9 172.99 . 007 . 008 . 073 
P- 6 Phosphate rock, argillaceous---------- 7302-RPS 7. 1 25. 7 2. 7 I. I2 7. 70 23.5 I44.0 355.46 . 008 . 010 . 130 
P- 5 Carbonate rock ---------------------- 7301-RPS3 1.0 4.8 -- -- -- 11. 7 145.0 **360. 26 . 002 -- **. 132 
P- 4 Phosphate rock, argillaceous ---------- 7300-RPS 3.5 -- -- -- -- -- 148.5 

P- 3 Carbonate rock, phosphatic ----------- 7299-RPS 1.4 8. 3 -- -- -- 9. 2 149.9 -- . 001 
P- 2 Phosphate rock ---------------------- 7298-RPS 4.0-6.0 33. 7 1.2 .60 6 .. 08 4. 3 154.9 -- . 017 . 018 
P- 1 Mudstone (base not exposed)-----------

* Cumulative data incomplete because of missing information. 
** Note incompleteness of cumulative data. 3 

~1 
Sample lost in shipment. 

lllrfBI 
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East Georgetown Canyon, Idaho, lot 1267a 

Part of phosphatic shale member of Phosphoria formation measured and sampled in bulldozer trench of Central Farmers Fertilizer Cooperative on east 
side of Georgetown Canyon about 1,000 feet above Twin Creek in NE{- of NW-1- sec. 30, T. 10 S., R. 45 E., Bear Lake County, Idaho, by L. D. 
Carswell in September 1953. Beds strike N. 10• E. and dip 10• W. on east limb of Georgetown syncline. Section measured represents the 
40-foot covered interval in previously described section, lot 1267, published in Geological Survey Circular 262. Samples analyzed for P 20 5 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 Sample Thickness Chemical analyses (percent} Cumulative Thickness x 

no. Rock description no. (feet} P2o5 Al203 Fe203 
Loss on Acid thickness percent P 2o 5 ignition insoluble (feet} (cumulative) 

Phosphatic shale member of Phosphoria formation-partial section 

P-20 Phosphate rock, argillaceous ---------- 7297-LDC 6.0 23.0 5. 0 1. 46 12. 12 22.3 6.0 138.00 
P-19 Phosphate rock----------------------- 7296-LDC . 8 26. 7 3.7 1.58 11. 70 15. 5 6.8 159. 36 
P-18 Mudstone ---------------------------- 7295-LDC . 6 4. 1 -- -- -- 69.3 7.4 161.82 
P-17 Phosphate rock ---------------------- 7294-LDC .9 28.6 2.6 1. 48 10.60 12. 7 8.3 187.56 
P-16 Phosphate rock, argillaceous ---------- 7293-LDC 1.2 19.0 4.9 2.08 16.98 27. 1 9.5 210.36 

Upper 0. 4 foot of bed P-16 is black 
carbonaceous zone. 

P-15 Phosphate rock, argillaceous ---------- 7292-LDC 2.3 24. 1 3. 7 1. 60 11.40 21. 3 11.8 265.79 
P-14 Carbonate rock----------------------- 7291-LDC 2.3 3.8 -- -- -- 17.0 14. 1 274. 53 
P-13 Mudstone, phosphatic ----------------- 7290-LDC 3.0 11.3 -- -- -- 50. 7 17. 1 308.43 
P-12 Carbonate rock, argillaceous ---------- 7289-LDC 2.4 1. 1 -- -- -- 20. 1 19.5 311.07 
P-11 Phosphate rock, argillaceous ---------- 7288-LDC 1.0 21.0 3.3 1. 16 12.00 26.5 20.5 332.07 

P-10 Phosphate rock, argillaceous ---------- 7287-LDC 1.0 25.4 3.4 1. 16 8. 76 22.9 21.5 357.47 
P- 9 Phosphate rock----------------------- 7286-LDC . 5 27.2 2.6 0.54 12.24 15.8 22.0 371.07 
P- 8 Phosphate rock, argillaceous ---------- 7285-LDC 2.0 22.6 4. 1 1. 28 11. 32 27.0 24.0 416.27 
P- 7 Phosphate rock, argillaceous ---------- 7284-LDC 1.6 24.0 3. 5 1. 34 10.80 23.3 25.6 454.67 
P- 6 Mudstone, phosphatic ----------------- 7465,-LDC 2.0 12.4 -- -- -- 51·. 7 27.6 479.47 

P- 5 Phosphate rock----------------------- 7464-LDC 2.8 26.9 3.0 1. 32 9.66 18.2 30.4 554. 79 
P- 4 Phosphate rock----------------------- 7463-LDC 3.8 27.9 2.8 1. 10 9. 08 17.3 34.2 660.81 
P- 3 Phosphate rock, argillaceous ---------- 746Z-LOC . 7 Z7. 1 Z.8 1, .16 8.84 21. 6 34.9 679. 78 
P- 2 Mudstone, phosphatic ----------------- 7461-LDC .7 8.6 -- -- -- 58.0 35.6 685.80 
P- 1 Phosphate rock, argillaceous ---------- 7460-LDC 1.8 Z2. 1 4.0 1. 38 10.04 24.4 37.4 725.58 

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 Chern. U (cumulative} 

0. 006 0.006 0.036 
. 005 . 005 . 040 
. 004 -- .042 
. 008 . 008 . 050 
. 013 . 013 . 065 

. 012 . 013 . 093 

. 002 -- . 097 

. 005 .004 • 112 

. 001 -- • 115 

. 004 -- . 119 

. 006 . 006 . 125 w 

. 010 . 010 . 130 01 

. 009 . 009 • 148 

. 009 . 009 . 162 

. 006 . 007 . 174 

. 010 . 008 . 202 
• 010 . 009 . 240 
. 012 . 011 . 249 
.006 • 005 • Z53 
.007 .007 • 265 



Phosphoria Gulch, Idaho, lot 1393 

Part of phosphatic shale member of PhosP.horia formation measured and sampled 2,000 feet from portal of adit in Central Farmers Cooperative mine 
in Phos}iloria Gulch in NW} of NW! of sec. 30, T. 10 S., R. 45 E., by L. D. Carswell in September 1953. Beds strike N. 15" E. and dip 45" W. 
on east limb of Georgetown syncline. Samples analyzed for P.z._Os 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 Sample Thickness Chemical analyses (percent) Cumulative T hickness x 

no. Rock description no. (feet) P205 Al2o3 Fe2o3 
Loss on Acid thickness p 2rl~ent P 2o5 
ignition insoluble (feet) (cumulative) 

Phosphatic shale member of Phosphoria formation-lower phosphate zone 

P-6 Mudstone, carbonatic ------------------
P-5 Phosphate rock ----------------------- 7415-LDC 1.5 31.6 1.4 0,50 7.44 6. 5 1.5 47.-\0 
P-4 Phosphate rock ----------------------- 7414-LDC .9 34.0 . 8 .42 7. 10 2. 7 2.4 78.00 
P-3 Phosphate rock ----------------------- 7413-LDC .8 35.4 . 6 .40 6. 10 1.8 3.2 106.32 
P-2 Phosphate rock ------------------------ 7412-LDC . 7 30,3 1.7 .80 7.96 9. 7 3.9 127.53 

P-1 Mudstone----------------------------- 7411-LDC . 5 5.6 -- -- -- 57. 3 4.4 130.33 

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

Uranium content 
(percent) 

eU Chem. U 

0.014 0. 015 
. 018 . 018 
. 019 . 019 
. 010 . 010 

. 006 . 005 

Thickness x 
percent eU 

(cumulative) 

0.022 
. 040 
. 055 
. 062 

. 064 

w 
-.J 



South end Crawford Mountains, Utah, lot 1395 

Rex member and upper part of phosphatic shale member of Phosphoria formation measured and sampled in swt of sec. 1, T . 9 N. , R . 7 E., Ri ch County, 
Utah, by T . M. Cheney in October 1953. Beds strike N. 10• E . and dip so• E. on east limb of South Crawford anticline. Samples analyzed for 
P 20 5 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. 

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

R-12 

R-11 
R-10 

R - 9 
R- 8 

R- 7 
R- 6 
R- 5 

R- 4 
R- 3 

R- 2 
R- 1 

P- 9 
P- 8 
P- 7 

P- 6 

P- 5 

P- 4 
P- 3 
P- 2 
P- 1 

Rock description 

Sandstone, cherty, carbonatic ------- - 
Sandstone, cherty--------------------
Sandstone, carbona tic-----------------
Carbonate rock-----------------------
Carbonate rock and chert--------------

Covered interval: predominantly chert 
float------------------------------

Chert-------------------------- - -----
Covered interval: float dominantly 

carbonate rock and chert-------------
Limestone---------------------------
Covered interval: float dominantly 

carbonate rock and silty carbonate rock 

Carbonate rock ----------------------
Sandstone----------------------------
Covered interval: float dominantly 

carbonate rock and chert-------------

Chert --------------------- - ---------
Carbonate rock ----------------------

Chert and cherty carbonate rock -------

Chert -------------------------------

Sample 
no. 

Thickness 
(feet) 

Chemical analyses (percent) 
Loss on Acid 

P205 Al203 Fe2~3 ignition insoluble 

Rex member of Phosphoria formation 

2.0 
7.3 
3.5 
8.0 
8.0 

35.0 
21.0 

23.0 
7.0 

21.0 

4.5 
8 . 0 

10.0 
4.0 
8.5 

25.0 
5.0 

Phosphatic shale member of Phosphoria formation-upper part only 

Phosphate rock, cherty --------------- -- 0.7 
Chert and carbonate rock ------------- -- 2.6 
Phosphate rock, cherty, and cherty 

mudstone -------------------------- 7471-TMC 2.4 8. 5 8.0 3.40 9.24 55.5 
Mudstone and carbonatic phosphate 

rock------------------------------- 7470-TMC 1.9 10. 5 3. 7 l. 60 21.40 27.0 
Phosphate rock ---------------------- 7469-TMC 3.7 33.6 . 9 .64 5.46 4.0 

Phosphate rock, argillaceous---------:- 7468-TMC .9 22.2 3.9 1. 60 9.38 23. 1 
Phosphate rock ---------------------- 7467-TMC 2.2 32.9 1.0 .56 6.30 4. 1 
Phosphate rock ---------------------- 7466-TMC 2.1 29.8 2. 1 . 80 6.62 10.2 
Chert ------------------------------- -- 8.0 

Cumulative 
thickness 

(feet) 

2.0 
9. 3 

12. 8 
20 . 8 
28.8 

63.8 
84.8 

107. 8 
114.8 

135. 8 

140. 3 
148. 3 

158. 3 
162. 3 
170. 8 

195. 8 
200.8 

0. 7 
3. 3 

5. 7 

7. 6 
11. 3 

12.2 
14.4 
16. 5 
24.5 

Thickness x 
percent P 2o5 (cumulative) 

20.40 

40.35 
164. 6 7 

184 . 65 
257.03 
319.61 

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

Uranium content 
(percent) 

eU Chern. U 

0 . 005 0.004 

. 003 . 004 

. 017 . 016 

. 008 . 007 

. 022 . 022 

. 019 . 018 

Thickness x 
percent eu 

(cumulative) 

0. 010 

. 017 

. 076 

. 083 

. 131 

. 169 

w 
00 



Su~ar Pine Creek, Utah, lot 1394 

Upper part of phosphatic shale member of Phosphoria formation measured and sampled in hand trench 150 yards north of Sugar Pine Creek in SEi Samples analyzed for eU and chem. 
sec. 4, T. 8 N., R. 5 E., Rich County, Utah. Beds are overturned and strike N. 25• E. and dip 55• NW. Section measured by T. M. Cheney U by the U. S. Geological Survey 
and sampled by Cheney and Richard Hughes in September 1953. Samples analyzed for P 0 5 and acid insoluble by U. S. Bureau of Mines laboratory, Geochemistry and 
laboratory, Albany, Oreg., and for other constituents by Trace Elements Section laborarory, U. S. Geological Survey, Washington, D. C. Petrology Branch. 

Bed Sample Thickness Chemical analyses (percent} Cumulative Thickness x Uranium content Thickness x 
Rock description (feet} P205 A12o3 Fe2o3 

Loss on Acid thickness percent P 2o5 (percent} percent eu 
no. no. ignition insoluble {feet) (cumulative) eu Chern. U (cumulative} 

Rex member of Phosphoria formation-basal bed only 

R- 1 Chert -------------------------------- -- 8.0 

Phosphatic shale member of Phosphoria formation-top and bottom parts only 

P-19 Phosphate rock------------------------ 7443-TMC 1.1 32.4 1. 80 1. 60 5. 76 8. 1 L 1 35.64 0.003 -- 0,003 
P-18 Mudstone, phosphatic ------------------ 7442-TMC 1.1 9.5 8.0 3.32 7. 70 59. 9 2.2 46.09 . 005 0.004 . 009 
P-17 Phosphate rock------------------------ 7441-TMC 1.1 29.4 2.9 1. 32 8.30 13. 1 3.3 78.43 . 010 . 010 . 020 
P-16 Mudstone, phosphatic ------------------ 7440-TMC .8 12. 7 8.2 2.38 9.64 50.6 4. 1 88 . 59 . 007 . 007 . 025 
P-15 Phosphate rock ----------------------- 7439-TMC .5 30.4 2.9 . 74 5. 70 14.0 4.6 103.79 . 009 . 010 . 030 

P-14 Phosphate rock------------------------ 7438-TMC 1.9 32.9 1.7 . 24 4. 62 9. 7 6. 5 166.30 . 008 . 009 . 045 
P-13 Phosphate rock and phosphatic 

mudstone --------------------------- 7437-TMC .8 31.4 2.4 .46 6.38 12. 1 7. 3 191.42 . 009 .010 . 052 
P-12 Phosphate rock------------------------ 7436-TMC 2.8 30.3 2.2 . 70 7. 74 13. 6 10. 1 2 76. 26 . 010 . 010 . 080 
P-11 Phosphate rock and phosphatic w mudstone---------------------------- 7435-TMC 1.5 33.6 1.8 .20 5,20 9.2 11. 6 326.66 . 008 . 010 . 092 
P-10 Phosphate rock------------------------ 7434-TMC 1.5 35, 3 1.2 . 14 4.46 4.2 13. 1 379.61 . 010 . 011 . 107 to 
P- 9 Phosphate rock and mudstone ----------- 7433-TMC 1.2 29.3 3, 1 . 26 5.22 16.4 14. 3 414.77 . 008 . 008 . 117 
P- 8 Phosphate rock------------------------ 7432-TMC 1.1 26.4 3.4 . 58 10 . 28 17.9 15.4 443,81 . 012 . 012 . 130 
P- 7 Phosphate rock, argillaceous ----------- 7431-TMC .8 19. 8 5.6 1. 16 13.30 29. 7 16. 2 459.65 . 009 . 011 . 137 
P- 6 Phosphate rock------------------------ 7430-TMC 1.7 33.2 1.5 .40 6.84 6.9 17.9 516.09 . 010 . 011 . 154 
P- 5 Phosphate rock------------------------ 7429-TMC 1.6 23,3 4 . 4 1. 26 16.80 19.3 19. 5 553.37 . 012 . 012 . 174 

r'-?l 
Possible fault zone, parallel to strike 

in upper 1. 0 foot of bed P- 5. 

P- 4 Mudstone, phosphatic ------------------ 7428-TMC 1.1 11. 3 8.4 2.84 13.64 45.6 20,6 565.80 . 008 . 008 . 182 
P- 3 Phosphate rock, argillaceous ----------- 7427-TMC 1.6 18.9 5.8 2 . 34 4.48 39.0 22.2 596.04 . 005 . 005 . 190 
P- 2 Mudstone -------------- ____ --- _ ------- 7426-TMC .4 3. 3 8.3 1. 90 3.62 78.3 22.6 597.36 . 002 -- . 191 
P- 1 Mudstone, phosphatic and mudstone ----- 7425-TMC 1.5 11. 7 7 , 2 3.26 4.28 55,3 24. 1 614.91 . 003 -- . 196 

Wells formation-top bed only 

Cw-1 Sandstone ---------------------------- -- 1.6 
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