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STRATIGRAPHIC SECTIONS OF THE PHOSPHORIA FORMATION IN IDAHO 

by 

V. E. McKelvey, D. F. Davidson, F. W. O'Malley, 
L. E. Smith, F. C. Armstrong, and R. P. Sheldon 

INTRODUCTION 

The first of a series of reports giving detailed stratigraphic sections of the Phosphoria 
formation in the Western phosphate field as measured and described by the Geological Survey will 
be released as Circulars within t'_e next few months. Because of the needs of industry for many of 
these data during the 1951 field season, and in view of the unavoidable delays attendant on publi= 
cation, the tabular data to be included in these Circulars are hereby placed on open file in simple 
reproduction forn (prepared by Ozalid from photographic negatives) and withcut explanatory text 
so that immediate use may be made of the data. 

The tables include data on sections in four states: Montana, Idaho, Wyoming, and Utah; and 
the tables for each of these states are bound together as individual reports., The tables include name 
and location of section measured, brief description of geologic setting, acknowledgments for field and 
analytical work, abstract data on the sections (bed number, rock name, sample number, and thick 
ness), and analytical data on the samples. The analytical data include reports on P705 and acid 
insoluble for all samples and addi.donal analyses, such as A120„ Fe20„ loss on ignition, F, and 
V205, for selected samples. Spectrographic analyses for a larle number of elements are included 
for samples from selected localities, and special analyses have been made of a few samples. 

These reports are placed on open file at the offices of the Geological Survey in Washington. 
D. C., Spokane, Washington, Salt Lake City, Utah, and Montpelier, Idaho, and at the offices of 
the Idaho Bureau of Mines and Geology, Moscow, Idaho, the Montana Bureau of Mines and Geology, 
Butte, Montana, and the Wyoming Geological Survey, Laramie, Wyoming, and the University of Utah. 
Salt Lake City, Utah. 
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STRATIGRAPHIC SECTIONS OF THE PHOSPHORIA FORMATION IN IDAHO 

Second Idaho Report 

by 

V. E. McKelvey, IL A. Hoppin, F. C. Armstrong, 
R. A. Guibrandsen, L. E. Smith, and R. M. Campbell 

INTRODUCTION 

The first of a series of reports giving detailed stratigraphic sections of the Phosphor:a 
formation: in the Western phosphate field as measured and described by the Geological Survey will 
be released as Circulars within the next few months. Because of the needs of industry for many of 
these data during the 1951 field season, and in view of the unavoidable delays attendant on publi-
cation, the tabular data to be included in these Circulars are hereby placed on open file in simple 
reproduction form (prepared by Ozalid from photographic negatives) and without explanatory text 
so that immediate use may be made of the data. 

The first four sets of tables, one each for the states of Montana, Idaho, Wyoming, and Utah, 
were released on open file on August 15, 1951. This report includes data of the same character 
but of samples from different localities and is the second report (NI samples from Idaho. The tables 
include name and location of section measured, brief description of geologic setting, aecnowledz,rments 
for field and analytical work, abstract data on the sections gibed number, rock name, sample number, 
and thickness), and analytical data on the samples. The analytical data include reports on P205 and 
acid insoluble for all samples and additional analyses, such as A1202, Fe203, loss on ignition, F. 
and V05' for selected samples. Spectrographic analyses for a lax* number of elements are in-
cluded for samples from selected localities. 

These reports are placed on open file at the offices of the Geological Survey in Washington, 
D. C., Spokane, Washington, Salt Lake City, Utah, and Mcntpelier, Idaho, and at the offices of 
the Idaho Bureau of Mines and Geology, Moscow, Idaho, the Montana Bureau of Mines and Geology, 
Butte, Montana, and the Wyoming Geological Survey, Laramie, Wyoming, and the University of Utah, 
Salt Lake City, Utai. 
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'194 Morphs. 

0;493, *Pbospbatirocks., 
•e• phosphatic limos 
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92 liaclisteales,..1,-*47. 

191 Pbosphatek." 

4•1101,190 
.1±0119:1;4;;;1,,,.. • 

7...P-1119 Modstooe • 
114.-111111 'Phosphate rock 

Phosphate rock; calca 
concretion'in bed P-188.'. 

- 87 Phosphate rock and phosphatic 
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VElif-244 -47 - 0.6 31; 6 

,s -243-47 1.0 :8 
242-47 0. 5 

.•4 -241-47 
p .
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18.8 
phate :rock. calcareous

te0432, 'contains hailstone 
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'434 'Mudstaie••.•153 Muds ludic 
a 32 Modal sphati 

:4qAd.14411114106
• .51- Muds toos,t. phusphat&

'P•alSO Limestone,- argil's • 
P-149 Limestone, foe. col. 
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•Phosphaterrock, argillaceous 

/MP:IA:4
VEM-21247 1.7 

17.2 1. 
6;9 
9.2 

17.0 

1.4 

43.. 3 
68..2 
56.2 
42.4 

-0. 4. 0 74. 
VEM•1206.=::y2.3

-205-47 6 2.1,
V 14NI -47 a 1.1 

5.9 
0. Z 
0.4 

72.0 
30.8 
e1.2 

VE 203•47 22. 5 7.9 
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P- 93 Mods 
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11Pus 
(41ru r"irf=-":'7 "L=11Bed', • 

percinst •IP 
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',•90- 39 litodatooi., • 41f3 - ,or • r 
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„.1417.12,:

P- 38 Mudstoce,1,..• 16'47 311gelW7Zeir".4741,7 L.p:37 Phosphate • .sitd" 
Inadst 

10= 36 PhosPha 
, - • laminatiiinstot 

4 •soudstosti -2, 
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•• • 

: 173.6 „ 41
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•"0".t 

if • A. 

. •••P.30 Posphati: and phosphatic
inudskinii 41 0.6 -18.4. 175.3t, 
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••?"' 

4•4a.- L 73 4_6 178. 007 .-HL1MiF47. 
P.; 28 •••• L=3;272-47 1.75 11_0 180.3 1,563.

z' 27 Lingo stone • : 123 -271-47 0.9 3.0 181.2 1,565.,.
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• - 24 
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VE11-177.447 2. 7, 1. Z 264 690 20. 6-,̀ -; 193.26 1,81.
: reit -176;47 '.219: •1.9 1.92 ' 7.48 31.4 194.46 • 1.145. 

•
6.3.. " 7.3 1.9 )43" ', .P•11: 44 '39.9 195.1* • 1,8

Csith, lt‘ar•isof'••.• '4".; 
• 

; •- 4 
; ' • 

4.'0 . 39 1.3 201- - 5,76*- ' 26.3 197. 36 1; 915.
5.4 13 0.55 3.25 :0. '6.24 /25.5 Iva. 91 94,•• 

: I 1..Itiblir 5; .0' 3.5 1.7 2.55,' 444.1f-;.5.24 6.9 201.01 1,01e .4„ 
. 0.7 0.52 3.40. 6.24 '4.3 20 -, ,... 3 , 2. 

• • . . 
--- 3.60 - 3.0 204... 

0.4 ' ' 3265t 8 - 273 1.0 42,72 6.18 18.0 ZO • • Z. 

•1 •,• 
..;•• 

OP' ".••' 
• I„II- Idaho' 24 

https://444.1f-;.5.24
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+AliALVSESTitAr6 e0 ..r.'•74 • . , e • 
.. e.• '.... ' '....4.4. 0011... ... "k ...

• . '41.A. 
. 4 '. '''''4i;:t , 1 '4 1 --- et4t:44t.t. .if ' r ,%' '' e " ' 

.t.: . live ated samples elf the pboeipbetto is . • t - -''.....--,r•-- . .1 -a 
tstelareceding pages for,locatioaPs'.f sectioo,,t1ticImess ancillescriptton Of strataAiiiimi chemical analyses Of seasples) ' by ' . 

U. S Geological Survey Laboratorye Geochemistry and Petrology Branch. Washington.IiC. In addition to the elements 
1.below..Sb.; As,''. Bi;:, Ca, Cb.,%Dyill:r -r '-Ckl, Au, Ho, In; Li, Lu, Nd„ Pt, Pr, Rb; Sox, Sc.' Ta, Te. • ' Tiia-V, , - Waft* 

...t' looked forin all samples but •,..:-.. . ,••••"st '`,..r, • . -. ' '.. ' 
• - - - •• V-,:i. - , '' • - ' ' 4 . 4... tr ,.., • ..,,.,....' "" „., ',....., .r. Nfe. '. ,,, I, 

. 44..1::'S .tvi.... 4. • .1 
• , • , , 

hum of symbolsN,.:i -
. 

---', %-._1!- ...--....z 
..r... ' •. ,
'."C'. 4 • 0001-0.01 peirc 

f':'',:"...• .. ; t, ;,13% tall ; G is. less than 0.061 percen 
:•., not detected. 4. 

, - , , ..
' '':...: .' •• r • tD!„',....,- .....-...

,,* • . - - * I'.. ' • 4, -' :,,,ri: - . :: 
• a,. .- •., 4. ...4111511.14;.**4 . ., 

....• 11ipdr atoli-10 through P-198 nOt hemZYV4411* 
• 

'RAG- -47 _ E G F E A if ND .E DE F 
RAG--.• 1-47 — E G F E'12 Nt. ,E D E F 
.VEM26347 F ND F F A, b' MO 'D E F 
'VE11626447 -IP ND ND D ND ;.1P D. E E 

'- VE14.263-47 IP ND F "D- ND 114, D E E. 
. 

tic411111Mili7 . : If P''' E F F D F 
..VEld39"t 144 r. 0 • F P. ND E -D .7 ,F D D F 
.-V]...n'2. E ND F •r. 1,7)"• ND U. ND D D Fr. 5847 ' 
L-17131: 57-4. 7 E ND., F F AD ND -E D' F F •.-13 D F.. ,,.% '47, E • ND • F - E-• D ND E,- D F, F P 

. . ,,. 
7..' 18, E. 0 F N'15' D ,111' F D D P 

.454147 B' E 0 F E,.. igpz NDEDFF D D ND 
2S347 B' E CI 7 ND Z •D F F D D , ENDr , Ei. A NDIEDFF D. D P'., 

7 - "END F . A * D ND E D F. D D F 
r? . • • _ •ND •..1" • _'

7 A E 0 F A:: D "HD -D E F D F 
A• .., 'E F F A-, D" ND B D E F D U F 

7'. • •"; E -At; D ND . D, E 
7t. Bs .E F E A= D ND E' 

E . QJ F - X ' A.. D ND f; • D F F . „. 
e ,r Nri- w. ,it ND D ND F 

p . .2.. 0s • not . a n al ,. 4 'i>j $:. 

' * 

26. -• -

https://4111511.14
https://0001-0.01
https://1.below..Sb
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- -'77; •N CREEK, IDATIO:.:,.LOT N ."4120 
'•41" •• ;4.• • rz..•*,« • CS4

osphatle 'bale 'me r Ph s , - Ted. in•two bu trenches .on'north aide iSEI sec. 23• 0 

a County;Idaho)tnear north 'awl ote alit- limb lotillespen' Range -anticline. Eiedi strike l'i„f10 -40" W.finedifp:02 Atilecticarines.sursit• . -,4" •"., -, • -,r, .M. Mg:CimpbeXt R:',V.Gulbrandsen, R. -A.:Hoppin, -E.: McKelvey, and R. A. Weeks' and sampled by' Campbell . eelos• in September and i _7 
Samples analysed' U:13':••Iihtreini at es Laboratory, 'Albany, Oregon,. ' ' ' ''-`;..:" •,`Ai:•-:'''''' '' '• 44: . '''l - ' 7, .. . , • • - - ;,., ..1,, : ,.„,. k. , .-- ..:fitti• , •

AZ .)› %.r' „..,. .,; ..:-.**;.,.,.n.i..„ 7 • ei` 

F 
; 

-11-!. • 
‘*11 '1°• 

•-119 W- 71-47 '1;4 ii:6 2.9: 
.P-118 

44 -47 - 0.5 27.6 
•;117 RAW-69-47 :. 1. 5 Z„ 4 ,;- 14.0.:. t1‘-116; - -47 - 1.4 1. 5 ', -- _ , '. .. 75.6 ' 

....,P-115' 7-47 1.0 ' 5. 7 6.. , , L':-. 3. 2 
' -6-47 0. 8 2.1 -- . 0 

PTJA 
.._-.45-47 • 2.6 0. 9 - --csti. ,.. 

RAW; -64-47 2.4 3. 2 10.8 311.j' 
RAW- 63-47 0.8 30. 7_ 11.6 6120 

•111) RAW- 62 7.- ; 2. I 6. 4 -- ' - - '.• - - - - 13.7 76 64--, • _ 
.,-. 46* 

T , " -;.!2t 
RAW- , 56-41 7. , 0.6 36.9 0.63 - 046 . 1.84 5. 6 14.8 9941 

.7, 0. 4 0.53 0.41- - 1.32 15.2 114:69 

0-- f'47 0.5' 1.9 .- 79. 4 14. Z 77:59 • 

RAW-55-47 37.4 - .3.6 
RAW7Z.54 -47 - 0.4 35. 3 - 2.0 0„ 87 " 3.88 • - 4.0 15.6 128. 
RAW-"53-47 • 0.8 36.5 0.82 r0.50 , 1.96 ` 4.5 16.4 ' iss o1T 

ri, .. ..a...• 1410116..",' -;
0.9 35.3 1.4 0.701.'68 7.3 1 

ITEM11493 -47 .:-.' ' 0. 5 • 26.5, 3.2 1.28 ..,:2:98 23.6 . 17.8 
Vrie-492-47 ' , 0.6 34,6 - 1.0 0.60 0.80 , 9.9 • 18.4 2z3s,
VEMi,491 -47 0. 5 30.3 '2.1 0.90 4.46 14.8 18.9 sil.A4 
VEM490-47 0.5 33.0 1.7 1.22 '3.24 11.5 19.4 •Iss‘, 

VEV-489-47 -," 0.6 19.7 - 7.5 : 2.26 4 7.22 35. 1 ° Z6 
VEM-488 -47 '., 1.0 5.5 11. 3,20 t 11.12 27246. 
VEM i r. 3 . 9. 5 9.4 188. 10.-78 55,a 3 
VE110.48647 0. 6 28.9 4. 1 -1.. 59._ ' -1.-00 30244 

M-48/747 , -- 0.6 • - 31.8 „.1. 3 0.30 54 11.7 21:53' • 
. c̀  
vE7dri84 -47 

'-- -1 

https://RAW7Z.54
https://0.41--1.32


	

			

	

	

	

			

	 	

	  

	

	

	

	

	

	

	

	

	

	 

	

	

	

	

	
		
		

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

		

	

	

	

	

	

 

	 

	
	
	

Phosphate
Phosphate rock
liludstonerfoa.. to 120..4 -. 1,,, 03, 

--Phosphite rock; argitedireitii; fos 'co1. 
.„tr-Tex.' 47•RW -302 - '',,s+.
Phosphate roCk;•:ar oa.' cal.-

4?o: 47-HW-301 . , 

xihir 83-4a 
V'E118.,482-4 / 
VEM 81-47 

VE114-480 -4;1 

3,0;1Em.-4413-417 

. •••0:4 
0.8" 

" 1.0 

3. 2.2 0. 70 6.48 
32.4'6 . 1.49 5.84 ' 
3.0 4.2 1.23 10.54.: 

• 
19.9 .5.2 1.60 13.54 

20:4 5.5 . 1.53 15. 76 . 

26. 3 3.: 16:42. 11. 2 

24.5 
25.3 
26.1, 

_
'argillaceoast. . 

::Phoaphatetft.-kit,,,. argillaceous
;Phosphate :rock'. a rgillace ous
:Phosphate melt; • argalace ous 

..VE114;477-47
VE14-476-47 

11-474-47 

`0.7 
07 
0.6' 
0. 8 

23. 9 
19.4 
19.2 
22.6 

4.1• 1.48- :16.74 
5:5- 1.91.: '11.18 
6.6 2.15 15.14 
4..7 1.65 • 14.42 

20.1 . 
30:0 
28. 5 
20.9 

rOc.-
Maast • and phosphate • 

;114111d0:4114Pi : PhosPhati_
', Iludatonei,Lphosphatt
!Mndsitone.*' caLcareoe 

vE -47 3:47 
V'E811472...-47 
VE 11=4.7 
V 58-47 

4u• 

1.0 
1. 0 . 
1. Z 

27. 2 
33.0 

',45. 9 
•.42.0 

57--47 1.5 

5 -47 
*KM, _ Z1-54-47 
V164111353.-47 

0.8, 
2: 9 
1. 7 . 

15.5 
7. 1 

10. 7 _ 
as -47 0.8 3. 3 

2.4 .. 
.VEM;350 -47 - 0.8 
VEM-34947 - /.2 •
VEM-348--47 1.3 

18. 5 
1.5'. 
8. 2 

VE11-347-47 - 0.8 15. 3 
00-•-• 
-'346-47 1.7 8.0 

-VE11-34547 - 4.7 
AMC- .40:47 1. 2 3: 2 
RAW1-4- 51-47 ' 1. 1 1. 1 

W -47 2.1 7: 6 

7•47 1.5 54.1 
RAW-1,26-47 0.9 
RAW 0.6 

71.1 
63.3 

RAG-.::15-4T.4.82 74.3 
HAG- 14-47 0.75 44.5 

brudstcabei 
47-1riff291.0;$,44.. 

Iludatteke,,.ptyphaticr. 
47-41W'-296 

• isdatone: fos. col. no,. t 



	

	

		

	

	

	

	

 

	

	

	

	

	

	

	

	  
	

 

 
 

 
		
		
	
		

	

	

	

		

	

		

	

		

	

		

	

		

	

	
		

	

	

	

	

		

	

	

	

		

	

	

		

	

	

	

		
  

	

	

EV M - 477 1

Muds 
47-RW,r29

Mudetone...' 
Multistolae; p
Modules • 
*-Mudst 
rtospbate roe 
.4 4,7 • .
Mudstone 
Mudat one 
Muds tone' 
Phospluite
Mudstone 

Mudstone 
Mudstone; fos 4 71HW= 29 3 
Mndstone; fos. col. no. 47-HW-2.92 
Mudstone, phosphatic ''
Muds tone 

Mud:stone, phosphatic; fos. col. no.
.47-HW -291 
Phosphate rockisargillaCeous; fos.

tt,1:501. DO. 47-11W- Z91
Mndstone • 
Mudstone,- phosphatic 

-Mudstone 

Wid.sione; fos. col. no. 47-HW-290 
Moil:Agate rock and phosphatic' mudstone
ModstOtie, Phosphatic; fos. col. no. _ •

47-11W-289 
PhoSphate rock
Mudstone,..„; 

°AIM"' phosphatic 
tone . 

.lindstone, phosphatic

.Muastnne,, phosphatic
•e sphatic 

lr+ - • • sphatie
MIAS/04 :** 

P.:123 Mudstone; fas. tol. no: 47-HW-306
P °-122 Mud.stionel.. 
P- 21 MudstonerfOs. col. no. 47-HW-305 

P••120 Mutistone 
P.= -19 Mudstone 

.47 
14-47 
99-47 
98-41 
1747 

'4 
RAH= 195-41 5 -- 2 
RAH- 194-47 „ „..,„ . 9 - O. 8 
RAH- 193=41 , 0.9 9. 8 

. ,RAII- 19 2747 ,.. 1.'4 1. 6 

. • 
RAH- 191-47 0.7 - 1:I. 7 

RAH- 190-47 0. 6IN't7 19.7 
24-4.7 2.64 4. 4 

G- 23-47..1.48 :., 11.9 
RAG- 22-47 1:91 7. 0 

RAG- 21-47 1.1 
22. 7 

RAG- 19-47 1.16 ` 8.0 
RAG- 18-47 0,45 32, 0 
RAG- 17-47 1.71 4.1: 

M-507-47 1. 9 -. 11.6 
.YEM.-506 -47 0. 6-- 3.0 

505-47 1. 13.6' 
-504-47I. - 12. 4 

M=50 0.6A ; 9.4 

0.8 9. 

vV:EM1;..4599:80-47 21 .1. 96 25.1 05 .:m 1:5 0r-4 7 0 81 3 9: 
VEM- 499 -47 O. 8 "4.7 

74 
VEM -490-47 1. 5 

80.90 . 
82.20 
83.10 

8:9 83.40 
.9, • 84.40 ,-

'87.40 
8 87.90' 

.6 89.80 ' 
•0 90.78 

92. 10-*: 

92.80 

9f.f 
96; 
9 7,;:i5Z 
99.'43e. 

102:43 
1. 0 103.38.4,:rf 

'AOtiat77-
70.8 4104. .5.C. 
8.2 a 104.-99 

78; - 106.70 

'3i. 3 108.60 
78.6 109.20 
43.9 110.60 ,
4e. 11Z. 20 
57.4 142.80 

:58.2 113.60 
72. 0 • 115.20 
79.4 118.00 
72.6 118.80 
77.1 119.90 

65:0 120.80 
86.0 122.30 

https://47-HW-2.92
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VEM495+4 25: 
VEM-494-4 zsoo -. 
RMC-111-4 • 7e8 42600 
RMC -110-47 2:8 •127.40 

. RIMC;,- 09-4 
VI!

tlos 
•:to;g4 

• MC-10G4 
. ML,t)054 

virs0., 1X415 

• 

46. 6 

.82. 
3-

40.0 

. 

• 

• 

128.80 

129.70 
131.40 
132.90 
13t Z0 
134.90 

• M-5 6;
VEM:=5154 

1/1k.4
27..5 
15.8 

•136. 90 
138.50 

YEM-514-4 140.40 
VEM-513-4 
VEM- 512-4 

55.0 141.4O 
142. 60 

VEM$511-4 
VEM- 51Q-4 
ITEM-509t4. 

75. 0 
56.5 
4. 8 

.. 144. 40.g.,:;•"
• 144.80 

145;05 
,,r, 
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ANALYSES — 7011XSON CRLrE LDAEO. LOT NO: 1.0ettaH, ,,,401441:40iiili 
-quastitattva, gel"- poospastic sous mamoerfot libilibosOgaria ortnatioa, Jatitsaderseke* 

se* .diatily precattbig pages for Wadi-On ci.seciltsathicksess anctdeacription'af strati* ad cbetni.g*analysesi of =spigot, made by 
U.S. Grloclaal Survey Laboratory,-*Geoe... beinistifatbd Pet:rob:4y tcrane14 W C.'S In- addition to eve alsagents listed in the 

• Del Be, BI, - Co, ,Cb,',Dyi Sitt, Tat, .were loo:#stifeelaitlrsampLes bat were tot 
tatted: 

Ti 
ir-"Pq r 

2_-11AW,L;•.55-47 
RAW;'," 54 -47 

' RAW7 53=47 
RAW-t52-47 

VE M -49 3 - 4 7 
VEM -49 i - 4 7 

EM4911,4 7 
;VEIL-49 0 -47 
VEM 48 9 -47 

-488-47 
EM-487-47 

VT M -486:4 7 
VEM748 5 -4 7 

M -4 84 -4 7 

14-4134 7 
VEM - 4 8 Z -4 7 
VEM -4 8 1 -47 

M-480-47 
-479747 

•-4: 
78 

VE -377-47. 
VE1W-1176=47 
VEM:4 75 -47 -" 

,r. e 1"'A ND E 
F. •. ir.., Er • :'D ND E 

,•" F - • ?F` _ D E.,. D VI E.D 
- F N • ND D F " 4 

P F D F- DNDF, 
•V Gf F F' B' D F 'D - ND F--" 
G F FWD F DNI3F-
GFF- ,BIDFDNDE 
E'FFB'DF D F F. 

-V 
4; ;s . F zi, n F B' • F F 
E' P F, 1":14 D .F ' D ' F F 
F 'P E/ B' ,. , D F D ND F . 
F , - F `E -B', D. F D,:ND F., 
G- F ' ' E ' B' D F D ND P.fo. 

/ • , 4... 
F .P—E IP 0 F D ND ,..-,' G P • E • B' , 'D F D ND 'P 
F F E A • V E. D ND E. 
F. F E -,A E. 0 ND E 
F F E AA- E- D. ND E rr.,..- .1-- ,
F.. F E A , D E- p- ND F 
F, F E A -.D ..E... ie..Di ND P.A. . 
E F E, . D D firk ^ IP 
E • F E- -Ai - D,,„ E - ..1:11 

Nn _,E -B' 0 E ND 
ND B' B' 0 ,D• E 'ND 

• EirTPGDE 
N• ;E B' _G' D F 

• E B' 111 tG. D E ND 
;4VW'

• . r- B', A D D ND 
• ODEVAGDD ND 

ND 14D B' 'A G ND 
.13' A • CI .D ND 
:Tr A4' G • D ND 

fc' •ND - D 
ND A • Cr D E 
ND F ; D 
ND.-FB' AA :D D 
ND F. , TA D 

34:• D ND 
F. B' A D ND 

ND B' 33' I? D E ND 
F E 'B' 1E11 F D E ND 
F E fr. *Be' F D •E ND 

E E 
ND 
ND -"E BS 1"B' F. D. E ND 

.E F D, ,E ND 
ND Ei: Ett F p ND 

0 
. D I X, 41f,,, 

-E-
D E 

Er Ill': E 
N- ,Fir F 
D 47. 7, 
Di E '-.. 
D :7 
.4"..7 
D. 
D 
E 
D E• 

l 27 
i.. 

, 

D--

D E 
D E 
D E 
D . E 

' 



	 	 	

	

		

	 	 	 	

14 
„ tml•t rest • r try 

$1:rti 14! 
14 

-77-='-••••• --rty•-• fo • • 

S. 

.4501141007 ';#3. 



	 	 	 		
			

		 		

		
	 	 	

	

	 		 	 
	 	

 

	
	

	
	

	

	

	

	

	

		

	

		

	

		

	

		 	

	

	

	

	

	

	

			
		 	

	

	

			
	

			 	

	

			 		

	

	 	 	

	

	

	

			 		 	
		 	 	

	

	

	 			 		

	

	 					

	

	 			 		

	

					 		

 

M.;,

. )1-- H rat, ... IDABOr 190. '. I 211.„ ' ,. 
'.0-..4i' *". kiri4 kol ...47);144, 440,-4,iP3r. -: . \":±',* .A . 4 . we Is• 

,. yell c.141141:3Et Se . 
4,44 ''' - CaribouE. -County; Idaho,k,onlrest limb of Schmid syncltn > s :strike 1,111135,!„'.W.- measured by R. M. C

4.,„ e s er_Phosphoria forMation templed in two bullaoser Wenches near south end.oi, 
. 

' and diti'45'. NE • 
. R:*A. Gitilbrandsen;- V. E. McKelvey,-. H. Wedow and R. A'. Wees 'fanip by CsunpIx! -wad Weeks- Septindw "'and October. I94.7... ,.

analysed-by .- S. Bureau of Mines Laborato :Albany, Oreg• : . lir--
.:"..i.f,'7 ,4- '1.-

........ama.- -..x-.-.,....4.11111“,••-•.- • 

Phosphate rock; argilli&ous
fos. col.~-nO. 47-11W-288! 

rocklitargillaceo
fos. col; no...47-11W-2.87 

Mudstoosi; phosphatic
Mudstone4_, • . 
Muds tone • ad. no 41W 

0.5 

Ct, 4
0.4 
0.9 -

.,--- _/
32:3 

29.3 
57.3 
76.9 

. 65.3 

Muds 
itudstomp
Muds tone 
Mudston 
Muds 

-NW 
1011-HW 
1010-HW 
1001:11W 

' 

- - . 
. 0.4 

• 1.;
2. 

1'4 9 
2.9 
0.1 
0.7 ... -,-;..-

- „
75.4 

- 72.0 
79.9• ..c.,, ''' ' 79.94-;:-tea- 78.8 

P 70 
• 69 

P468 

-
ry' 1006-NW . 1.4 ..... 

,M.;,._._;1005-NW';1005-NW' 0.5 -' 
w!'" .1004-NW - 1.7 - .... 
4'1003 -Hliy• . - ; 1.3 

v,_,..,_,...., = - '
•loo?:._-lifw . . 0. i '3 .9 

r.." 1001;43W 1.8 3-5
RAG«121-47 1.45 ' • 0.6- --,
RAG4.12.2!47 t. 0.-69 ,. : 1.4 . , -;- - ..„,

4tilikr-i121447' ' 0;52 34: 9 '0.87 0.39 S."374 

..,,-
,.7. 

;....1-

67.8 
73.5 
74.1 
84.7 
66.2 

. 16.0 
72.4-
80.8 
76.7 
7.9 

17.0 ' 
18.8 
20.25 
20.94 -
2.1: 46 ' 

91. 
97.11 
98,78

'9948 
. J17;89 

1011160 
P-7159 

i. It2 ....47 
19-47 

118-47 

7-47 Y. 0 

. '3.E.:0 
35.9 

,:33.8 

33;2. 

2.'i 
1.4 
2.2 

1;4 

-i.1:93 0 
0.51 
0.85 

0:70 

4. 
3.f 

- 4.90 

2.58 

5.9 
5.0 
6.1 

• 11.0 

t.-21.71 
; 22.13
122.63 

23.63 --. 

1416g;-' 
141;4
158;31:-

i 



 

 

	

	

	

	

	 

	

	
	
	
		

		

		

	

	

	

•.P1142: 

P440 
P4 

P-1137 
P-136 

4 -.47,4 7 O. 
` 1.1; 

C-132-47- = 50.7 
EMC7131-47 

I I 
30,8 
31 6 
23.4 

C-130-4 0.5 15.6 

P-

.11 43 
MC' ,47.47 1.0 • 18: 4 

P-132 
.4131 

04. 
e° 

rr 0.8
C- 7..47 • 

:11!"11C -126 -47, \ 1.1 • 
a -- 4 • * 
• RMC -125 -47 

22. 2 
•Z5;8 
27.6 

23. 5 

tjr, 

380.19;7 
'382.79 

:390.14 

6.6 
11. 3:90 

3.8 
1.4 O. 58 -

222 0,, 88'4 
-2.6 1,06 
2.3 0;84 
5.3 2.28
• • 
7 8 2,41 

• 

- -5. 

5. 80 
'8.f74 

44 

- .48 
11. -61.06 

5.72 
9. 34 

15. 90 fr 

4.2 



	 

	

		

	
	

	

 

 
	

		

	
	  

	 	

	

	

	
	

	

	

		
		

	
	
	

		

	

		
	

	

		

	

	 		

	

	

	

	

	
	   
	

	
	

		

•-"c..t•-•11-4'w" • 
1.111. 

Loss on.--(feet . 

Mudst sp tdc; foe. col. • 
no. 47-SW=271,,W. 14.6 

Mudstone; 'phosphatic; fos. col. 
no. 47•41W12.77 • -1#MC- 8 

Mudst - ft.:5 
'Mudsto .9- 7.3 
iMudstone 3.9., r A. 

4q/e
Mudst tic • 12. 6" 

-Idudstone sphatic 10.6 
Mudstone •hospbatic; fos, col.

no..473,11Wil.75 42.3 
Phosphate roOk argillasa•Ous • 2.2.-7 
Mucistime;"for: col. no. 47-HW-274 VEM -Z91-47 6. 8 
• :1'4 P,
Mudstone _.,...". ' - ' .*." VEM-290 -47 
Mudstone .".5: - VEM -289 -47 
Mudstone; fos. co no. 47-11W -2.7 RAW-103-47 
Phosphate rock anti rnudst • RAW:402-47 
Mudstone, phosphatic , RAW-101_7, 

' s.044,4 - ,.,, :4,,-,.
udstone; fos;•• 01: 1 o. 47,-FIW-272 1. Z, ..6. 3 ' 
udstone, phoiphatic • ' RAW•0194T . • 0.6_ • 13.9 - •Idtxistoikeilphosphatic; fos.'coL

47-W.V=271- - -6„913-4 - 11.4 
'Muditotie; cos. col. no. 47-HW-270 1-.1 Z. I 
Mudstone ,: " - • • 0.9 4.4 

•.14;01141r•.bor • Ps 
Mtlagt sphatic • 'RAW, 6.6. 11,7 70.17. 
•Modstccie hosphatic - 't,c MAW:1:94-47 O.9 12.1. 71.17 1 003- 43' 

udstone, , phosphatio and alert 0.8 " 8.3; 72; 6D -;•••• 1;010. 07:,-.4 
•-adudstconei*phosphatic • ' • ,. :RAW;z19 Z-47 0.9 •-• 0 73. %I 1.017.:21.•Ny,f.
litadstoner7. ••• 91147 • 1.5 k --• 75.07 

-Muds 
, 

0. 8 75. 871k Apia:
'Mndst' RAW= 89-47 0. 76. 57 '; 0333.3.3 

RAW-.`88-47 77.77',A. 036.14' 
VEM-61) I -47 • 1.4 79.17 I • • 1-, 042;t.. 

• 

https://47�41W12.77


	
	

	

	
	

 

 

	

	  

	
	
	
	 
	

	

	
	 

	
	

	

	

1

3

`phosphate rock,.illa:646
Studstone„ phosphatic":",
Mudstone phosphatic
Mudstone 
Mudstone 

VE599 „ 0..5
vom.098:;47- ' 0.8 
VEM.74,59.P.47 • 0.7 
VEM-596.147 - 6.6-

- 0.4 

'Verbs 
Arptitiptuitic iiitidstone
Muditnner, phosphatic

`Muds 
!Vibe11Pha udston 
atitiospluidemudatone
'Muthiloneffos.- Col. no: '47-11W-269 

411F•Y'r. • littsphatic
)11udstone and argillaceous

phosphate rock
osphate,rock and phosphatic
udstona 

Witten!, Pluatc 
udat hosphatic and

IssiPSOWno.. 

1.4 

-1. 4 

0.6 
0. 5 

92.67.• 

93.27 
93.77 _ 

2i8 

VEM-584-47 
YEW:483-47 
VEM-582-47 
VEM=581747 
VEM-580-47', 

.• 7„ 1.1
udatone 
osphate .1-ntk, •argillaceous
udstone - " 

Miidstone and phoiphati rock
-11ludsicni 

V EM •:0579-41. 
VEM -578;47 
VEM-577-47 • 
VEM-57e47.: 
VEM 

.1.1 104.97 . 
105. 27 
107. 37 
108.77 

\ 109. 77 

1.22114i 
1, 2511.1 

1:2241:4 P 

.espbe e
ode tone. 
osphata .argillaceous

=3ludstaneulitix ' 
olphateltIcit and mudstone 

VEMe574-47 
VEM-573-47 
YEM -572=47 
VEM-571-47 
VEM4t0-47 

1.6 
1.2 
1,4
1.0 
1.4 

31.4 
5.Z 

21.3.;
6;5. -
7,6 

I 
AU.. 57 -
'1113,97 

`. 97 
116.17 

. 
1,3105.

3 351,7:.' 
1. 34/.. c 

6 `Mudstons. aphatic, 
;0163 "Phosphite 'reek. argillaceous
=762 •IMIadstone; phOsphatic 

*Mudstone 

VEM-5 
VEM-5684t. 

sy.EM -567 c417 • 

VEM-565'-'47, 

•,..
•. :0.8 • 

1.5 
0.8 • 

7,5 

,9.9 
3.7 ' 

65. 
6' 9 

.6 
55.8 
73.8 

•117.27 
118.07 
120;07 

_121: 57 
122.37 

I '3St 
3,144.14 
1 . 4104.
4,411. 
,1, 4z4 ;7 

VEM-564-47 
VEM-563-47 
VEM-562-47 

1.2 
1.1 

'15:1 
1/ 4;,4 
16.8 

37.8 
.46.3 

9 

123.27 
124.47 
125/57 

1.433. 
1.4174..3 



	
	
	
	
	

 

	

	

	

	

	

	

	

	

	

 

	

	

	

	

	

		

	

	

	

	

	

	
		

			

	 	
		

Phospha •
Phosphsto 
PhollPhate 

Mildstorie hat! 
MudsojhOIphat1 , 

liudstair 
9Indstatiat 
Midst:me 

23 Phosphate rock, arinbitteclus 
-416400411244-0. ,2 Phospha oCk, •argillaceous

21. Ilitzdstonei phosphatic „ 

9.4 
16.4'. 

, 13.0 

„..: 2.8 
1. 8 16;0
2.2 10:2_ 
2.6 11.5 

• 0.9 19.7 

0,8 18,)2 
1.0 22. 9 

. 1.8 26.3 
1.3;31.5

. 1.7 21. 7 

1:3 0 11.0• 

1.6 12.0 
1.4 13.8 
1.7 _ 12.8 
1.5 11.9 

0.9 '12.6 
1.5 1. --
_ 0 4. - -

2.2: 24.1 3.1 1.25 
1.7 25.5 2.4 1.08 

0.6 - 26;4' - 5.5 1.81' 
0.4 ' .15 0 ,6„.2 2.09 

insoluble: 

_70. 5 
60.3 
81.7 

91. 7 
80.7 

4:64.4.2 

5.2 
9.6 

• 57.1 

6L8 
'41112. 0 

64. 2 
42:7 
50;8 

80. 0 
- 40.9 

57.4 
53.0 
35.8 

38.9 • 
24.9 
18.2 
11.0 

12707 
128.27 
128,87 

i29.'7 
131.37 

13Z47 
133,717. 
1')301
136.87 
138.77 

140.--97 

141.,77„
143 47-
14 

4.14 

•15 
• 15207% 

'',_40441401: 

15317 
155;67

5f497• 
67-



 

	
	

 

		
		

	

	
 
	
 
	

 

	

	

		

	

		

 
	 

-
litidstorar pho-spha
M uda t one ,,n,;,411111,-T•;,,
Phosphate rock, arellaceotue,
flifos. col.'no:47;-1rW -247 
Phosphaterrock, "is 
Phosphate rock; 

%•‘,'
udatOtia, phospha c ,
osphate rock; .• argillace

Mudatone, phosphatic ,,
Phosphate rock. argillaceotne

fox.' col. no;•47-IIW-246 
:Phosphate rok, argillaceo 
41.0400•4411Ur..

phate7tOck • 
osphaterock, 
osphate07o4k; -
osphatei--kock 

phate'iock 

p.„ 

- VEK.;535:47 
VEM -534-47 • 

VEM1533-47 
VE14-532-47 
VE101-531 =47 

,44-"SOIL
EM-530-47_ 

VEM -529-47 

447 
27-47 

VEM4 C-417 
VEM-525-47 
VEM4524-47-

„,,
VEM-523-47 
VEM -522-47 
VEM- 521-47 
VEM-520-47 
VEM-519,- 7 

.8 
Z6.9 
15.9 

33. 2 
32. 7 
33. 7 
33.4 
32.3 

25.4 
3.9 
1.2 

33.7 
26.2 

.9 2.30 52' 
9.7 3.17 0,62 

2.5 1.02. -
2. 9 1.07 

'K8 
8.0 41.40 
4.1 I. 25 • ".4" 
`6.9 2.31 1.59, 

•3;9 1.21 
5.9 2.46 -

1.0 0.54 , 'Z. 84-
1.4 0.66-
1.2 0.56 -4. '-
0. 53...0.44..,.
1.7 0. 82 ' 

- 27 --
9.7 4.78°-

10. 3.61 • --
1.4 O.66 3.33 
5.1 2.32 --

5.70 

5; 34 

•.0• 54 9 
• 5. t 

7.08 
5.86 

6.'46 

5.12. 
4.06 
5.02 

49;'?)
70; 
.01 ,...1,140*, 

;21.7 
4818 

54.0 
. Z 

171. 
176.07 

r, 

17787 
177.57-(

-181.47 

181.9 ,
182.67 
183.17 

185.57' 
186.37, 

11 • kiatio 39 

https://53...0.44


	 

	

			 	

 
	

	

	

	
 

	

	  

	 	

	

	

 

 
	 	

 

 

 

	
	
		
			

	
	
		

		
	

	

		
	
		
	
		

		

			
				

	

 
	

	

		

	

	

	

 

 

	 

		
			
	
	
				
			
		
	

 	  
		
				
	

			
		

	

			

			
	
		
	
	

		
	
	
		
	

			
 

		
	

 
 
	

		
		
	

	

		
	
	

	
	
		
	

	

	

	

	

	

	

	

	

	

	

		
		
	

	

	

	

	

	

	

	

 

	  

 

			
	

	
			

	

	
  

	
	

	

				
	 	

		

	

	

		

	

	

		

	

	

	  

 
		
	 

 

	

,

• 
, 

•• 
-

•••••' ' 

r • _ ,of Pho Ora" 
itoulti; Id 1,40111 west limbirofttairy. sinclias 

1v7.LE. Sm1tIçaild.1414 Weeks . 
s Lib4iiiiitorr- Ore . 

. • ... 

i 0:* 1 i Z• , :" • e. ........ , 
,.. 

ri**44'..ii'am%111.1%- 1̀-6' slid st- rich:nssr. , ,0(141EfsE iea,..1 
strike N: 64 •„-•W.-aext. dip 85* NE. ''Sectfibeif measured by ...4.,. .- . - - . • -

• Ft4-4A2 9 14 r 7. Samples 

foo.10 itt• 

• - • Phes orfa form 

„ 717-74:.j 

member of PhOsibOa 

•-.7 

-1.7";77T11V A' ,Pao P .0001t. ;.. j f. • $“*. 1_ , .,. .... - -,. .• 0:2 8.-7 . ' -..;- * 4 _ -..ti , e'r44 ''' ' '- ,, 58.1 , 0.2 ' t.,...: 
TP;CAY.:1:72 7 . -' 0.8 ' O. 8 'Q--'• ';`'.-:-- 14 ''' . ' -** . , •-!..,.78.7 , • 1.0- i - •=•---- il ;311 /.. 

2.73- 7 . 0.4 _ 7.8 - ,,-- ,,Lo ,,,•,-- ,: •4140. 1,, • 1.4 • 711 - •,,' 5.50 
rC4";:, 7 _ • 1.4 , 3.6 ..:-!•",,- - --_-' ' ' .... ;„-,,,,,,' '-70.1k" • 2.8 ' ' AO; • 

* -1.,-**'• • 0- 7 - 2.9 , 1.3 •.„•-•:-.7 •::-. • .,-,.- • .,.; 75;0-- •" 5. 7 ig-' ,..• - J', --
, ., • - ' Y1.- ,,-,t,...:. , 4,ii . , .. . :-: , .;....,„ ,.„ _ ,,,

9 7, • 1;7 , 1.8 ----.•-, • ---ie - - 2,..;--:,7 . 5 ;"" , 7.4 " .. I. 
..r.c 8 7 •".-' 0.5 3. 7 •-::.k. • j- - . -•:-'214. ' ''' W • 7 9 ••• -

7 • ,„ 0.9 - - 3.2 . •••••-, . ` z2 '• at- ;.,- -1: ; - • - -5 • 8.8 ..-, , 22.11 
•Pak- 276 7 -.4. 35f. - 15. 7 --. - - - • -- -- .• '46; 9 ' 9. 15 - :r 27 

3:•. -2 7 " 1, . 4 „ 7i - - , .•,,,. 7; 0 - ' 10.55-, • •-• ,, 29;911
•..,... Ai 

, • . . • 
. * 

r -
, • . 

0 . 35- ,' 19.0 , - ... , ,•-, - 4 37, 1 10. 90"---, , 
7 0.2 32.5 -•;.. , - i ,,: 2.* . . 11.10 t •a,413( ,. 
7 1.1 2.8 

-. )4 3.0 , , 12. 20 7•4146:2. • -
7 0.9 0.6' ; --- •-:- .. 3 13.10 '. ‘15.1-416,i7S-•., • ,
7 1.5 • 4. 7 -- . - . -..- • 14 60 -v.- 53• . • • . . . ..., _.... ,...
7 , 1.3 - •2.9 = - ' ' ''.1. -4., 3- rf- - i - -13790T. -.77-1: ,..‘. •,-.., 4114a
7 0.5 - : 30:5' -- --_ - 3. ' ,....t 4-', - 16.40W •: ,-,-. • :, 1.11 
7 -- 1,3 ' 3.7" ; . Li--. -- - ' ' ---".- - -, 17. 70 •', , -,•• ' 77.61 k•. ,„; .
7 • 1.4 - 1.0 -- ' -:. ' :80.9. - - --' . • I9.30 •,7,- 1•79.1.1. 
7 , 0.5 • 32.3 , 1.8 0.40 ',41., 1 1. 4 :, , 19.80 %. 9538 
.. . , .„

7 • ",... -.30. - - 32.8 ' -t7 . 0.45 '• 5:18, ' 9.4 •'" 20. 70 
7 ....„:0:5- : 33,3 Z, 2 , 0.33 • 5.30 ' 844.1,:, , 21. ZO ' t• -.° 10;85 
7 • 0.9>? ;33;6", 2.0 0.35 4.24 , . .8. 7 • •' 22.10 1 ' ,••-.;;1711, , 
7 41'0 7, . . : 14 5- . 7. -8 2.50 ',. • • . 6:6Z...... - '48.6 22. 80 --..1.. /al„... , 

, ,,,.. , • . y 18.2 , 5.5 1.83- ", 6.40..: 40.9 23.60 

.. 

. ., 
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•i 
adspaii. 

• • Ain; 
• 

11 1111 .! 

t;?t'l 

Te. " 14%a a, 

col; no, 41711W:,146‘ . ' 
"iphate iickt: 

. - i • -.-44-1-4.11-‘,5:!4, 301-
nds tone; :phospha

Muds toaei - phosphatic
Aoreola111tpdstooe , • : ? ,yr • , .',.

Mudstns* -- - i '• ;• ' '
Mudatone, . , . 
ti. 417-11140-175 

i .itiAtse...
A udstoos; !phosphatic.
Modstona,,„.' 
liluditow; phosphatic <
`Muds tone,<:phosphitic; ios.
-., 47-11W-147 ?• < , -
Muds 

-47 
:1 3047 

29-47 

4 7-47! • 
3101 
26+47 

'RA 0847 
RAG 10747; 

Valet
RA-i24-47. 

111k1C- 89-47 
FMC- 88-47 
RUC- 87-4 

.: ..: 
- RUC- 86-47 
RUC- 85-47 

Rh1C-. 84-47 
amp- 83-47
RUC+. 82-47 
VIM -310 -47 

24 
, 

1.0 20337,•... 911:, 1.1 21.4 
1. 5 Z.3.1 

.,......::: 
1.0 21.9 

19 6 57 

' 1.05 . 15' 
- 1.5 
.. 0.95 

0.7 

1.2 
0.8 
1,1 

0. 7 
1.0 

2.4 
1.6 
0.9 
0.7 

09-.,47 , i , 2.3 

47 1, 8 '. , 

1 
7. 
1., 

• - -. --t---
1 t. 3 -- . 
1.6 - -- , 

8.5--
.3.3 
10.9 --

' 12.6 
7.7 , 74+ 

'': • 
5. 5 - ---

4. :and Stratigrapkr Branch; U. S. Geological Su 
., .-,....:' •....- -4. , A 



	 		
	

	

 

 

  

		

 

 

	

	

		

	

		

	

	

	

	

	

		

	

	

 

		

	

	 

	
		 		

	

	

 
	

	

	

	

	
	

	

	

 

	

	

	

	
	  

	

	

	

	

	
 

	

	

	

		

	
	
	

 

	

	

	

		

	
	

 

 

	

	

 

	

	

	
 

	

	

	

	 

 

 

4

••••• 

99

• ma webot64.0.0•••••••...........4:,rwoolli 
.11/1 • 7•1111,111.• 

• •••1Z,•• -•• ...id. • • • ';-• •• • •••••••.-••••• ••••• 

. , . 

.77k:set . - ,-,, 'I' ..t3.)61.r,e3 43i1.-4:-44 44, :::: .6'7- 63.,82 410frilt - 1-is i.9cowir w IR:1040:: R , • ' iirP 131: t2-2- - ----,.. - ,A 77411 65,, 72 ' ."1111 " 
0., 3. 8 e es' $ v....‘0.-.. •-. • • 67. 72 ' •4;79 ' 1 

P-129 •8. 7 -4:* 1 r .6443 , 2_, $803::txr 
, b. t 

., 

, .4 1,2'111;7 • .. J., , am 
.. ' 8 •7 I 

P-I26 6.6 .. 1 • • .. 
I I. .. 

5P-125 Mudstsmk," 'phosphatic sandstone 15.6 -1':,,„4-4 . r -''' '.,,, ' 842. .6.5 
, 

Pz124 MixiSitOne; fos. col. no. 47-HW-148 • - '-..• • '6%.- '''... , , • spa' 856.23 . -* ,-..104.4. •,. ••P-423 Madam •' 3. 5 , . , -.• • -, -- 3).- - 14;, 0 wc..3),, r- 4.1, ....'Oh* 
1:1)-122. uds 1.--47-11V• 4 ,, "..-udsttinot , 7. 1 _•- 6:40 - . . 

• 20 Muds tic; fos. col. , 
,,,,,,9. I - es . . , ,...:

sitist • :ssphosplitic; fos: col. . 
1,%0 .„, 17. 947-HW.;150 , 0 -..:, • - .1! 39 . . ,udstoine., pliosphatIc 11.0 , " - 6 78.8 

• 141" , 1,,-,r Mudstone; fos; col. no. 47-HW-151 RAW- 19-47 4. 7 - - 7:3. 2 • - * 80. . .; ;.- -
MUdstocki, phosphatic RAW- 18-47 14. 9-- -- $2, 0 • 81.3. • - 93 .. . 93412zMudstoise FCA- 288-47 1.0 -- .:-. 28,0 82.5 
Mudstone.,- i FCA- 287,-47 3:: 4 - , •80. 3 83.80. 936:36 t 
'21m1stptbeli FCA- 286-47 0.6 .• 90.-6 84.70 937'• 

• 1
1.I. ,. 1 85. 10-

liudst:Uose. FCA-; 284-47 3.0 82.5 • 86;80 • 94'41k9-Atil 
11=1111 11".* 2115:4/ 17.3 A.5 

"* ,
Mom.. ..... FCA- 283-47 4. 7 76. 7 87.60 ... •- 952.84 

,Mladitase -FCA- 282-47 0.8 -- / -- , • , 89.8 •83. 60 ) , 953:6V 
Fli5isPhate 81-47' 29.1 20.0 88.90 ' 962:39, 

*,'71ge144
•Mudat 1114C1- 80-47 3. 7 -- -- , 78.3
.„Phos RAG- 106-47 23.6 .... -; • , 3̀2.8 ' 8399...96: , ."::49::: 
,-Phos RAG-5105-47, O. Z -- so,. : 91. 4 , 90.75 

RAG-104-47 8.0 __, . . 69.4 91.15 , '975.61 •...•
Mudsl" RAG- 103-47 0.4 90.0 91.90 •915.91; ' . 

RAG- 102-47• 11:0 , -1.62.6 92.65 • 4$4114 
'PlIO -.Muds RAG- 101-47 2.8''' az. 0 93.70 icle 111••• e• 

-RL1Y0 RAG- 100-47 32.3 -- ) .••• 12. 2 94. 60 - 1, 01.6.
Pr-.9• "Muds RAG- 99 -47 9.1 - :.1. 69.4 9S. 45 - • 1, 023.9

;Pbotilis VE1•t-288-47 33. 5 -- -- 9.9 96. 35 , 1, 054.06;•- -• 
0.9_.-- -89.4 100.15 A •Al: 41 .1 

10.6` -- 77- 62.3 100.95 1; 
-27. 0--- - 4. OP ZS. 8 102.25 • ' 1,06 _ 



	

	

	

	
	 	

	
		
	
	

	
	

 
	
	

	

	

	

	

	

	
	

	

	

	

	

 

	

 

 
 

	

 

	

 

 

	

	

• arPhosphate rock, sandy.
47"11W7135.4?„-01A.. •

Modstone,i'phosphatic
MudatocipAphospluitic; tole" to

47-HW=137 • .",-
Mudatoeittrphosphatia and'phosphate

rocktlos .c014-, no. 47 • 
Id odstotte 'phosphatic lidatone 

.• 

•:1! 

RMC" 71-147 
• 

10.7'1. 

.9.2, 

9.7 
6.0 • 

. • 102.65 
. 103.05 

103.95 

1,04.2S o 
104: 95 

1 ' OS• • 
1,09 

• :4 ,-s• 
1;09

' 1, 102:7.7. 

wPhik 

adstaato.,
Modstide sphatIctm • stone 

lobate' rock,. argillaceous-

RMC- 7.9:47 
RMC7- '78=47 
RMC- 77-47 
RMC- .76-47 
FCA- 266-47. 

" 0.258.6 
0.5 3.9 
0.4 • ,1. 6
1.0 '7.7 

, 0.9 23.2 

53. 9' s 
74.7,
81..9 
64.3 
25.0 

105.40•--
105. 70 
106.10 -
107;10
108, 00 

1, 104.73., • ;
.1 106; 

1014:* 
'1;13 

r. 

• .• 

, 
• .

osphatic, FCA- /6.5 -47
rc,A. 264-47 
FCA.263-47. 
FCA" 26Z-47 

0. 5 12. 1 
0.9 15. 1 

;0.9'.4.7. 
0.4 15.2 

54. 
4t .Z , 
69.6 ,-
38.1 

108. 50 
109.40. 
110.30 
110.70 

1,14 •••• 9
••3`, 155:111 ,
0'4-159. 41 

FCA- 261-47 0.4 19.7. • 30. 3 111.10 • r07. 
. -

FCA-FCA--260-47 1.8: 13.7 44.0 
A..:108oc

"1 - I 
• 

i*- 259-4• 4.6 ' 10.3 55.0 
•VI- 98-47' 
ACT'-- 97-47 

- RAG!. 96-47' 
• -

-.1.45 .3.8 
•.0.28 0.5 
0.35 . 0.7 

t 75. 0 
g 1;1005 

1, M:40--

.95-47 
-RAG: 94-47 
RAG- .93-47 
RAG- 92-47 
RAG-:- 91-47' 

. 0.63 
0.75 
1.8 
0.69 

1 
- .4.1 

4. 1 

85. 
74.3 
73.8 ' 
71.8 
84. 

-117.96:e. 

zo.45
122. 05 .. 

1,221; 
1, 22.4.10:.
1;23100

e 1, 23341
1. 235,

11r:464' 

• 

• 

itMC- 70-47 
RMC- 69-41 
RMC' 68-47 

MC- i5747 
47 

' 76.9 
59. 2 
79; 0 
77. Z 

.,8 

-

Zrai5 
Imo!. 

as 

1,4.37,18 
1,244.29
1, 248:17. 
r, z50 19 

3.5 

7 

6. • 

47 
FCA." 8-47 
FCA- 251-47 

4 •
• 129.2 

130.6S 
FCA-.7256-47 131. 53,; 

FCA- 255-47' 
•• .132% 73' • 

133.73 
..135.73 . 

.9'13 



	 	 		 		

	

	

	
 

	
	

	

	

	
	 		  

		
	 				
		

	

	
	

			
	
						

				

 

 

	
	

		

	
			

		

	

	

	

	

	
	
	
	

	

	

	
			

	 

	

 
	  

		

	

	
		

		
	

	

	

	

	

	
	

		
	 

	

		
	
	

		
	

 

	

	

	
	
	

	
	 

	

	

	

	

	

	

	

		

 

 

	

	

	

	

		

	

	

	

	
 

	

			

	

		

		

	
	
	 
	

		
		

	

	

	

	

	

	

		

	

	

		

 

	

	

	

	
	

 
	

	

	
	
	

	

	

	

	
	

	

	

	

				
	
				
			  

	

		
	 				
		
			 		
		 	

		
	

		
	 	

	
		
		

		

	

			
	

	 	

		 	
	 	

	

		
		 	

		
	 	
				
			
				
		
		

				
			

	

	
	

i

• • 

-- ,- • ‘, • ..i.:. .: • "• " - , - '' Oki On , .. , - 1:.

'V 25 4'23 ZO3 Ignition: 
... , ... \1;4 ' -i /.9 -- -.- 1::. _••• . -- -• - 55. 0 „ --' 

I udstoncvphosphatie- 7., . lir 283747 1; I - 12. 4 --- .3, -- ,. ,..1,`,.. • 53. 0 • , • 1, ,3114; 
' : ''121ikiaill'illigitiishiltie .. • '' : _YE 2 4-47 • •. 

•• 1'4,371 
iri., ......&Rona, phosphati _ . , . •-•'; VE14.482,-47 i • ?.- I; 5 14. 7 -.. - , :'• 46.9 - -• 1,406:9 

P•L'i udstone; phosphatl , -. i.."...:, .14;:,-,, . , ; . ITE114=2814 7 _ ,-2. 0 11. 2 -- -- = , 56; 1 - 429:3 
• udstone, phosphati • ' ," e '.. • .vEm=2110-47, , 2.0 13. 5 -- • ' -- , -7 , 50. 3 1, 456. 3 

.. :*-• , 41110-•-;-1•:••. '.-, '-• ..- • -•:-.., -• - ,,_ ,.. ' • ' -.• ..".1, .-.7.-A . •te. '< VEM-279-47 . ..- --`0:9 .. 21. 6 ' 7. • - _ 5.0. , 34.7 1,475. 
, ,4,' /Phoaphate" rock ;,•....., .4c••!--.., ' ' :' - * VEkt -278-47 4- ' 0. 8 28. 1 , 5. 2 ' . 3. 9 9. 4 1,498.-,..- • phate rook.• • - VE117277 -47 - .1-07 . 31. 4 -1. 1 0. 1 •3, '. 2 : '-• .1, 5•20..-2 

osphate. i,. , ' ..-- •, • o ,, • . .s 76.47 4 0.5 '. 3531 - 2.01 1.33_ -2420 ..,. 6.7 ' ... 5317-
Phospha •--- 1 -v.,;,.,. • f.,:._-_, ,._ 7 _ • 3 27(/ •4.4 .- , 460' . 4:1112"-- 7•,•,/ • 

''''. 1 ...iS.L. ...e• .. . 1 • 

te roc .. , ' :t-•-.• -- ' 7 -,..., - :1. 18. -- 7.8 3-.3 k'„,..- '..  3 • 
,,,g'..-• phate rock - •• - 4-41 ,_ ' • ,:- 316. 24. 166. -;•-,4- ' 1 
' - •Phosphate rock . • , - - - •• - • - 23-47 - O. 8 • 33. 5 .- 2. 7 4. 2 A... . I -

.4.- _ - ..........„• -, 

- Phosphate • -LI..mud 1. •- 1 0 24.0 7.3 1.19 - -„2,•• 6.- ' .9 
osphate re& 7 ' a . 1.-•:• * ..., jr"15 308 I„ 6° 128 .2.....,; .6. 2 

......,,. .. ,. . 
, 3 •- none,io il,-.•,- ,-.*:f f c, and .-;1.: -.: --. ,,•-•• ' ''- ' - • - „, ..,......4.....p,...,' -f-, „. phosphate • ; • ;.*: 085 17. 6 7.1, . 5 --4 - . 6 41. 8lk . '• . ..,... r ; sphate • - .. • phosphat . •r one , - 7 5 , 21.3 4.7 , -2.34' `-• 668 3384 

737- -udstone; Phosphatic 41847 ' . ••' 45 , 16.4 ... 6.7 2.52 , 61.28 • 48:1 ... - ,. • udstone, phosphatic ! LES- 417-47 ' 0:9 , / 11.4 •; -- -- _ -- 57.5 --
- 35. '14udstone,, phosphatic ' - LES- 416-47 2.2 ' 13.8 •-- . -- • - - 50.8 -, 

.-- it • . . . ., , ••••,-.
- •••` 1•• Mstlozphat1& los óWno 

. , 47-HW-131 : ,a, . , - 15-47 , 0.45 10.4 -*7 569 . • .' uditme; phosphatic _ L 14747 '.4 0.65, 14. 4 -7 ,, 117- ) ••- .-, • ,' 49.3
tIJ ;muditole,tphoSphatic , ' . ›•-• - 13-47 ..4- ' 0. 6$ .7. 8 -- - '-- ; -.7.,' ....64. 4,
.‘ Midstone1 jj --,I., :, ' - - • .•-•..._ .. -417 ••••• ' O. 5 2..7 -- .. - -7 .•• -- - - 77. 2,,Allindstonesphitic . ..", ' ••-,._ - =47 O. 3 15. 2 -• -*:7-:•4re. it, '''.:.- 46. 8 ,, . , , 

s . , 0- V -„Sia.,:torrlailaia,ara, •its, 
44 plaatelTaMr, °nAidstone; fos. ,...-' • ::- - . - ..- . ' . ' 

coL. nco,r417-4W7131146 ' 1••• , ., '-47 1 - 0:1- 22. 2 4.3 - o .. •i' 3Z5 
- - , ospha Iein-d'intuistane • •I• - ' .47 1.3 - 28.9 066 0.28 044 ii, 17. 3 

- _Phospha -...; --. RMC- 61-47 0.75 29. 5 2.8 0. 8 f_041 --,, 17. 6. 
Ylrillaceoui '. ' FCA- 250-47 0.4 25. 6 ' ' 4; 2 I. 29 • 7711. •• 26. 5 • 

.„./..,,, • • •te. farginaceous , FCA- 249-47 0.9, 27.2 •3.6 1.42, 11. - 23.7 „ --401tre , -' • : '. 
PGA.- 248-47 1.3 14.2, '7.8 1.99 ' . 0 ' 51.4 165. 23' " • -

- 2 Phosphate „ ' -FCA- 247-47 - , I. 25 29"; 2 2.7 1. 12 6;34 17. 0 - 166.•48 
-2 Phosphati --.7 -i-rgiliaEious ,,, FCA•-'246-4T 7,;'• 1.05 26. 7 - .3; 6 .1.26 6.34 •' 24.4 167,5 • 
- 21 Phospha • • • -, ' \ ' RAG- 90-47 ' gw-1. 75 28. 5 •6.7 0.10 '7. 26 • 17. 6, 169.28/- 2 Ildudatanip : . • tir'.. tic 1 - - RAG; 89-47 kt0.18. 15.1 •,,Z. 4 175 - 670 , 50. 6 170. 16, 

•,'. ,:r4 4 .4 :1041-10,K ' - • - - - :5f. a- ',04.(- : . 1 :,,,..A: -4...** -.. ,- , -
- 1 %Phosphate' 7 • • inudstiine- RAI:3s- 88747; 2- 250 47 '1 24 - 604,-* 1 264 17:36 -
-- /8 'Phosphate rc•ck,"argillacious . =, ' ' RAG 

,-
87-47 .t, ,r1; 5 25.•1 , ' 5. 5- 128 ,-: -.7. 14 ,' 24. 8 172,86.

z;17 Phosphate nick. • • -- , - RAG- 86-47 ' 0.6-, ' . 22.1 ' r 4.1, 1.37 - 4.46 . -. .34,5 173.:-, --4, •--I6 •l'hospha te „rocICt ' RAG- 85-47 " 0. 52 - • •3.9 • 52 • • 31.0 * . 173.9*• • '''. 245 .„, I 4 40 

• „•••-• •.• 
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••- Plij4 

12-
P ' 11 _ 

:10 
P- 9 
P t 
.P- 7 

6 

P- 6 
P- -L.,4 
P 3' 
• 2 
P 1 • 

•t;r1. 
•C41 
CW4 

•Cw-

,RAG.7. 8474 
_RAG- 83j47 
*RAG:- 847 
RAG- 81-47 

1.'2:-
0.9',
0; 

1.8 
1.9 

RAG- 80-47 - 0.92 •2.4 763' 

ospha
Phosphate, rock 
Phosphate roc
Phosphateock
Mudstone ; 

-RAG-" 79-47 , 1.05 
RAG-:078-47 1;2 
LES- 410747, 0.35 `, 
LIES-409-47 ; 0.6 
LES- 408-47. 0.6 

1. 3 
1.0 • 
3.3 

.,2:0 ' 

' '179:68 
180.88.-
181.23 . 
181.83 

..-182. 43 
L_.
Iguditon:,-p 8
Mudstone ;
Mudstone 

_Mudstone77:-.! 
Phospha k and ph
4fosux• -131/ 

'IIESI "407747 
LES- 406-47.. 
LES -'405-41 

5- 404'47, 

403-47 

' 0.'6 
5 -• 

1. 1 
1.2 '•-• 

0. '4.;-. 

8.9 
1. 5 
1.2, 
2.3 ' 

183;03 
-184.53. 
185.63 
186. 83 

187.23 ••• 

,
ltindst On st -1.limeone, ncxittles-
Limestons , foe. 1. no. 47,41W-126. 
Limeatoni‘O'Os;; col. no 474IW -127 ! 
Limestone and..,zriudstone;:foe; col.; no;

47-HW-128 •••,•. 4 - • :
Limestone; fos; coW no. 4741W-1 9 



 

	

	

							
		 	

 

 
	

 
	 	 		  

	

		
	

	

	 	

		

	
	
	

	
	

	

	

	

	  

	

		
		
	

 

	

	

	

	

	
 

	

	

4 
. . , 41111,40. - S yMATIO.; LOT NOS; t20 . - • . . . 

:...., , • _. 7tes. i1-- - -,,-, . • . .' 
on m ' _t b rerwes - .fr••• -e , -1-,...-tir•-••-•trenches on westward-dippingfaul

east lifirstpellesearsic . 2 3.,. R‘45 IMAqins.1.4Lalte County; Idaho.-1 Most of section (lot no. 1 7) measuri-trinlixrenitCfirsposing' ths:: theraP 
strike igkie• E. and dip' ., by F. CsairmstrOngfR. U. Campbell; R. A. Gulbrandsen, and R. A. HOppin and sa:aphid by Campbell. 0. A.-Payne, 

Itl-AVSmirt; and R. ars during August 1947.... Lower part of phosphatic shale (lot no. 1236) measured idly° trenches 425 feet to the southwest •:-,...' 
erpOsing strata trike N. 32.• E. and dip 50* NWby R: A. Gulbriuxisen and R. P. Sheldon and sampled by R. A. Smart in September 1948, &imp 
Ina,* -Bunks, at Mines Laboratory, Albarrf,-Oregon. 

•, . , • , , ....Tv, , ,,. A.,,,‘,.....-,,,,,,:::::114.,:::, •-•los ,i, 4.4(6-•,,,•`%:4::-.,.,..'"'-;,* 
.-........................ , ;..1.7...........,• ... 

t 

WA. Chemical esThiaimeaf 
son(feet) '205 A1203 Fe 0 F2 3 - .46406i ignitic?r, 

• •••- • w ormatiOn- lot nO.1207 

insoluble 

- • Cumulative 
thickness ' 

TheAltat 
percent P.,-0 
(cunuilatliht 

rr-
' 1111 I • 

L 1713 "47.1}1W-187 •;4, • 

Flormswr...k. 
5 . 

' ;...- 4.0-

•••• • • - • member of Phosphoria formattorielot 

I 

# 

• 

7-7 
."trr;1• 

47•11W.111.6isolisEk4----. s,.•„;:-
stoneargillaCeous 

; calcareous 

1 
. . •,, 

. • stone, ceons 
„ItEudstotieti.5, . rZ' = 
. ,.. stone, -argillaceous 

41RAH-g44-4 ' 
- RAH-245-47 

RA11.-246-47 
-44 .47 

AII-2 =47 
'11AH-249-47 
,RAH-25047 
RAH-251-47 
RAH-252-47 

2.1 
2.9 
3.4 -
1.2 

1.6 
1.3 
2.6 
2.6 
2.1 

16.3 
1.6 
0.7 
1.4 

• 1.-5 

2.4 
1.2 
1.3 
0.9 

„ 1.4 

.141ft 

- 4 
"'29; 3* 
. 52.4 

70.6 
40.8 
75.9 
37.9 
82.0 

-

2.6 
5.5 
8. 9 

10. I 

11.7 
13.0 
15.6 
13.2 
20.3 

-3' 

- • 

‘1̀41:15 ° 

20.10 
- • 

25.50 
28. III 
1:22. 

16 

Amu 
RAH-253-47 
RAH-254 5.0 

1.5. 61.1 
649 

25.0... 
30.0 

Rex of Phosphoric formation-lot no. 1207 

7-% fos, col. 
• .111 

fos. col. 
o. 

• 25 dbe41105MSeons; fos. col. 

.R- 24 64. .W1-..tr,.acareosuit.,.... 
-' R323". theiteialeafeCOME 

Pt • 

RA 5.47 

RAH-2.7er-e 
31#1_ 

RAW-257-47 
RAE-258-4 
RAH-Z59-4 

0.6 

-" '2. 0.6 

9.60.6.. 
.9.0 0.5 

--

47t. 
• 

, • 

35.4 

64.4 
- 75.2 

71.1 

2.5 

4. 7 

14.5 
24.1 
3.3. 1 

- . 

• 

-- 6.74 
12.5. 
17.0 

• RAH-26b-47 1 • 9.3 
RAH-261-47 1 12.5 

0.4 
0.3 4111 

•-• 
, r611; 6 

42.4. 
54.9 

11 

20 :72• t 

24.47. 

- • 
a 
, 

• 

- Idaho 46 



 
 

		
	

	

	

	

 

 

		  
	
	

	
	
		
		
		

 	
		
	
		
		

	
	
		
	
		

 

 

 

	

 

	

	
 

 
  

 

	

	  

4 
4ge.20' 114'• calcar r 0. 5' !otu 

in_VA9,, Chiert,lcalcSietiusg--_ 46314e. 
28 Limestone c - -1 RA11Z1_2647-4 5. 1:' LR4 7: Limes 4theity -, RAir=265T4 0. 5 

8"-:16". Chert -•calcaVeilaits RAFV•2 C9 0;4 
. -

R .1;nestone, a RAH-267-4 0. 5 
,..4141 ., Chart and limestone... RAH-268.47 0.6 

.:„13 'Cheiteareareous - RAH-269-47 4. 5 0. 3' 
RJ-;,._12. - Chiit-sid• -istone-. ' RAH-270-47 -3.5 0.4 
Ro'4ll Lime . nd chert ;" ' RAFF4.71-47 3.. 8 " "0. 3 

10 thert; fo3:.-
Snd:47-8W-182- RAH- 2-4.1 0.4 il9;3 
Chert;:*Calca-reous$ RAH-273=47: .3.0 . 0. 5 , ,, 122.3- '-
'Limestone ancrche RAH-27447. - '' Z.9 -,,r. 0.4 125.2 
Chert 'ant limestone RAH-275=47 5:0,„ 0. 3 130. 2 " 
3 Itsf§ne and chert RAG.: 51-47 3.65 0.4 133.85 

•
Ch Calcareous RAGI:.:-64.-470.61 ;0.4 134.45 
Chert`i.' RAG- 63-47 .,, 0.35 ' '0.8 134.8,0 
Limestone, cherty RAG- 62-47 k0:4 • '0. 135. ZO 
Limestone, argillactous. ° FCA:209 -47 - ,- 1.0., Ot 8 136.20 
Chert - calcareous FCA-210 -47 i 0.3 to 9' 136.50• . . -

riot Phosphoric tortnation:=Iot nos. 1207 and 1236 

.. . .-
. 68 -211-47 0.9 21, 2 
-167, MudstosiC_ calcareous; fog. col.

no..47-HW765 . 7 „ 1.6 1. 2 -- 68. 7 
-166 Mudstooe; his. col. no. •

..47-11111T--.681 7 3.1 2. 5 . 464.6+ 
"eei t214-47 0.7 , 6.3 57.5 

.P-164 • "-215-47 , 0.8 3. 7 65.9 

%.2.16-47 '.. 2.8 0.7 - -.3., 79. 5 
-217-47 0.8 1.'3 - 75.8. Vz. 

careous -.208-47- 0.6 0.5 -67.7 34.42-
litidsoosAialCareousri. 
•PPeciari12447-141W-67 --: -47 * 0.6 4.8 - 58. 31.30 
ilifildiace; calcareous; sik 

-11W-66. -206-47 1-. 2 '2.4 -- , 66.1 
4t,s4= , . col:nd. 4 41W-69 288:47 _1.8 3. 7 

'.7.2157 Pbbsphate rock,' argillaceous -2CA1-47, 0.3 16.6 -- 7;7 • 3118 
P-10 Mudstotie, calcareous - -203-47 • 1. 5 ,5. 1 - 62.4 • 59.41-

- P-155 Mucistone„ calcareous -202-47 0.6- 7.0 -- 59.1 - 63.67'' 
P-154 Mudstcine _ -201-47 1.0- 0.7 -- 72.0 644 . . 

• 74.11*53 Acta:12,10 ne .188-47 0.4 5. 7 - . 62.5 
PZ.152 Madatone -187-47 0.6,. 0.6 70.0 

. ;. 
Paleontology and Stra,t,igraplry Branch,` U'..0 Geological Su 

'>± nos 1207 and It36. II - Idaho 47 

https://64.-470.61
https://RAH-268.47


 

	 	

	   	

		  
		
	

 

 
	

	 	
		
		 	
			
	 		
	  
	

 

	

		

	
		
	

	
	

	 

	
		  
		

 
	
			

	
	

	

			

 

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	
	

		

	

	

	

	

	

	

	

	

	

	

	

	
	

	

	 
 

	

	

		
		

	

	  

	

	

	

	

	

 

P-15 

P-149 
-P-1411_ 
P-147 

•P-14 
^P=14 

Pi•144 
•.P-14 
-P-142 

1.11W-70 
careotis , -Phosphate. rock 

Phosphate k
Phosphate

• 
no • Pha.tic 

Phospha
Phosphate rellaceous , 
ktudstaoe;,,alnareous 
Phosphate.ock;,- argillaceous 

•.644., 

FCAL199-47 
FCA-]98-47
FeAt197-47 
FCA:•196,47 

30.412 rFCA-195"47; 
FCA-194-47 
FCA-19347 
FCA-192.-47 
FICA-191-47, 

MIKOMFAIF, ".t e t4-

‘••• r 

65 3, 4
0.8 31.3 3.34 
0.1.5_,„ .33. 1
0:5 30.9 ' 

•• 0.5 .- 12.1 0.3 Mt: 
33.3 

' 0. 18 22.9 
O. SS • 4. 
0.35 _ 18.9 

. 

• 

. . 

„ 

, •, 

thl •• • 
(leg!), 

18:7 
19.35 
20.15 , 

, 2•0‘.4.“).
21.40 

21.90 
• 21. 10 

23:22 
/23. 83

/ 24. 18 

• 

c,;111111.!'7 

-1-4 • 
1111;34rdIt,

-1,444-v 
1St 
1 t),;" 

}env 

sto liceous; l'os. 
r ecd. no. 47-HW-181 ; 

litudstoneZ phosphatic
Limestone, irgitlaceousi

fos. col: no. 47-HW-180' 
• phate'ro&

kludstone;- calcareous 

phaLe rock
!times • 
:Phosphate' rock " 
Phosptuale rock, a rgillace ous
`Phosphate-rock 

4 • 

FCAr 1 47 
F A.-189 

FCA-165-47 
FCA.164,.47 
FC.A=163"•=41 

'FCA -47 
FCA-16147 

:FCA..160-47 
FCA 59-47 
?CA-113.'47 • 

•FCAsz112-47 
FCA-147-47_ 
FCA-)46-47
FCA-145.47 

8. 1• 
. 1 . 1 •-;;t 

:27.2 Z.31 1.1 '2 28 , 
5. 7- 6. . 

" -i"••• 
0- 55 34.2 ,0.5'7 0.39.;
0.65 4.9 1.4 0: 4 
03.4 35.7 0.7 0.4 

„i0; 3 26.1. , 3, 7'; 1. 
. 55 0. 33.8 1. 1* 0:86 ' 

'36.4 0;4'. 0r 30 
• 1.3,. 8 • 0.58 

95 17.4 •7.0 .2.3 
0.28 - 27: 8 2.4 1.12 

4.84 
_ 6.44 

9.44 

5f8 
55:9 

01
6. 

•74 
12.0 , 
3.9 

; 21.9 
4r. T 

.3 
8• 

d 13.2 

24.98 
25.=38 

26;48 
Zi 

27.93 
•• '' 
28. 
29.13 
29.53 
29.13' 
30.38 

31.38,0 
32.38 
33.33 
33.61 

z9 

TS.SI 

.40-* 
• ", 4 

15. 22 29.0 34. 21 345;it' 

:Fhospha
Mos• • 
?hos 

PhOS 
-4. 

-PhosPhite • k.440k„ 
Phosphate 
Phosphidrock
Phosphate, 

FCA-;
FCA- 6647 

•FCA- 67-47 
FCA.- 68-47-

4 33.0 1. 8 • 1.1` 
.75 . Z8.0:, • 1-.0 0.55-
S .36;2 0.9 , 0.56' 

;136*.it 0.8 .0.48. 
• Wit:. 0.66• 

' 35.2- .0;8- 0.34 
0. 35 32.1' 1;8 -0;65 
0.4 25.9 3.3 
0.6 26.0. 2; 0.114 
0.4 , 28.6.L. 0.84 

'••• 

2:67 

,5.40 8.'3 
6.32 - 8.6 
4.96 ; . 1.8 

.• 4.72 - 1,9 
5.92 • -

'I,: • 
-7.6;06..f, • 3:4 

7, 42. -.7. 9 
" 15.64q,". 14:9 
11.04 14.2‘ 
12.48 ' -10.2 

14.61 
"15. 36 
•3, 5.86 
36.36 
'36. 76 ' 

37.43 
37.15 
3,8.18
38.78 
39.11'. " 

39Ceilla
417, 
416
454;731: 

• 

1.0t 

4 

504:4*
51 1 
5.1 

Phospha *i? 
Phos rock 

to rock, argillaeeous 

FCA- 61-47 
FCA-148-47 
FCA-149-47 

¶J?.4 - 32.8 1. 0. 95 
28.0 2.3 1.2, 

Cs?" 24.1 3.9' .1.3,-

9.72 7 4.9 
12.34 13. 7 
11.6q 22. 3 

39.58• 
40. 38 • 
40.78 „ 

• 



	

				
				
				
			
			

			
	
		
		

			

	
	
	
	

	

	

		

	

	

	

		

	

		

	

		

	

		

	

		

	

	

	
	
		
		

			
	

	

	

	

	

	

	

	

	

	
	
	
	
	

 

 

  

 

 

 
		

Phosphate-incit4.11V.v1;
.Phosphate-ric 

"Iiladstone,iibhosphatIe 
,#„,14.4i •

a tone,- osphatie;
Madatcasf 
Made 
Mudatone-... „
Phosphate rock; 'fos. co

47-HW-179 

A-150,47 0:35 
FCA4•151-317 • 0.8 
RAG-; 25-47 Z.6 
RAG-. 26-47 1.0 -
RAGr 27-47 0.56 

•RAa- t , I.55 
RAG-_29.-47 , 0.87
RAG:. 30-47 • 0.92 
RAG- 31447 0. 88 

RAGr!.. -47- • 0.55 

-21s 1 
27.4 
20. 1 

1, 9
13. 6 

13.7 
2.8 
3.0 
Z. 2 

29.4 

5.4 
2.3 
5. 1 
--
-= 

1.9 
0, 78
1.8 

15:00 • 
13.62 
15,16 

--

,2.2. 7.
il. 
2.7. 3 -
78.6 
39.6 -

- 47. 1. 
77.9 
78.8 
81.1 

41:134193 
44.53 
45.53 
46.09 

47.64. 
: 48.51 

• 
50'131 - -

50.86 

0.87 14.2 51.73 

RA 3447 0.55'11.4 
RAG- 35;.47- 1.45 9. 7 
RAG- 36-47 0.4Z r 18.5 
RAG- 3747 1„ 1 , 7.6 

5 28 
53.73 
54.115 
55.25• 

„Mud:stone; foe. col. no. ... 
7:7HW-178 ,„ 

pate rock,;argillaceous
fps.. cOl.rno. 47-HW=177

toad;s phosphatici-f; 

adstaterplosphatic, 

RAG- -38-47 x 
RAG.;,'139-47 

RAG=:40-47 • 

1,„ RAG -.AI -47-

R z42-47 

0.37 

0.66 

-1.9 • 

1.75-

0.91 

11.6 

7.5 

17.4 

15.5 

12. 1 

55. 

56.-213 .P 

58. 1W!II'll$P 

59.93 

60.4 
- -

RA 4 -47 
•RAG=,* 44-41 

le 
R'AG,74 7 
RAG414 7_ 
RAGZ„,4 -47 . 

0.97 18. 1 • --
0.58 I6.4 8.2 

6. 96 31.6 1.1 0:68. 
0.48 8.4 11.6 ..3.6 
0.55 23.7 5.4 '1.8 

2,
10.16 

9:7 
62.0 -
22.6 

1:2.34 

.63435 
- 63.83 

64. 38 

RAG-4847 
RAG-14947 
RAG- 50-47 
RAG- 51-47 
RAG- 63-47 

1.75 
0.82 
0.55 
0.1 
2.53 

31, 6
7.0 

28.0 
6. 8 

24.9 

1.8 
11.3 
-3.0 

9.'2.0 8.2 
9. 20.64, 7

10.38 13.8 
39.7 
18. 7 

66.13% 
66.95 
67. 50 
67.70. 8341 

3. 
P.: 82 
P4.111 

'P- 80 

stone concretion int -
:, bed P-84„,k .. ,
Phosphate reek. argilliceous
Phosphate rock, argillaceous
Mudstooe.- 'calc are ous 
Phosphate rock 

' 

. 11.9 
29.4 
23. 1 

' 39.3 
'14, 2 



	

	
		
		

	

	

	

			

	

	

	

	

		

		

 
		

	

	

		

 

	
	
	

	

	

	

	

	  

	

	

	

	

	

	

	

	

	

	

	

	

	
	
		

	

		

	

	

	
	

	

	  

 

	

	

	

	

 

	

	

	

811.2111m 

.4.14011 

I!.778 pl**rticky• argills
"~calcareous'011 ,1!! w, 
- 7 MudstOrie";'1%0 a •

P 76 .1.11uchitone- phosphatt
illitcareareoes 
giMaditoent „talcarecis,-ir 
t istiela ..lAieirOisitic • ."1-,, .. 

- -•'....., , -T.7,1 . -
g.,74, v'tries tone ,.- : " ' -

Yoz1-,73 Limestone; phosphatic, 
. -II:41/ 4:L'irgilliteous . 
.:Pt-12 Phosphate rock, calcareons: ,... 
P.,..;71 Phosphate rock, calcareous
Pa.'70 'Phosphate rock, calcareous' 

9 

,r47 

RAG- 67-47. 
- ;- •.,
RMC- 22-47 

•RMC- 21-47 
AMC- 20-47 
RMC- 19-47 

.,:
Thickness 

(feet) 

I ., 55 

2.23 
1'.4 -

1. 6 

3.55 

- 1.17 

0-A ' 

- .10.* • 
0.5 
1.1 

P205 

- 4:4 
,..` *
i 7. 5 
10.6 

14.0. 

11;5 

1. 5 

13.4 
19. 3 
22.4 
22.7 

- Chemical anal• rcent 
Loss onA1203, . ignition 

dt 0.51 : 
. . s ;. ,, . _ _ ...., s... ... 

. 

- -

-- •--

-- •-- . 
4.1 1:3 -- 18:`92. -

2.8 1:25 -- 17.42' 
'4.1 1. 5 - -- 14.86 

':'=itr . .CunialSiti;e 
..-,, • -,.,. -. thickness -
im!bluble - V ...y. (feet) 
N ...on ,

- 76;24 
21 . .•...33. 2,1 , ... :18:47 

_ 56. • '- _ ,, 79. 87 
. it •*. ... 81:47 

, 37t , -- 85.02 
" . 
• . 8 " . 8 6 , 1 9 

- 30. 1 86. 89 -
7.--15. 2 88.59 ,'

13.0 ,. 89.09 -
16.7 .90.19 i," 

Iri-',. ° . ,, s' 
. Phosphate rock; argillaCeous,

.calcareous 
'Phosphate rock 

.,1,P.= 67 Phu:0We, rock 
•Pr.'66, . Phosphate rock
P - '65 Phosphate rock, calcareous' 

, 

0.3 
1.25 ,
1.95 
1.45 
0.33 

22.2 
25. 5 
32.2 
31.9 
19.1 

4.3 
.3.5 

• 0.9 ,_ 
1.0 
2.4 

. 
1..83 ' '''_ =-
1.2 -"\-
0.36 •-• 
0.37. -
1.07 

13.44 
14.40 . 

. 9.18, 
10.44 
20,90 

22.0 
13.8 

3. 5 
3, 8

12.5 

90.49 -
91.74;x.' 
93.69 

- 95.14 
95.47 

411
b4 Limestone • 
- • imestone concretion in bed 

• P-63 and lower part of
4.bed 

P 63 Phospliste'iock, calcareous;
foil. Jio, .47-HW-176 

P- 62 'Modstiine;' calcareous, 
i;'!‘ ' c 

tti • LimeatOne 

P- 60 Limestone 
P;• _ 59 Limestone 
P-', 58 Limestone, ,.„

'`P=;;ST Limestone, argillaceous ..'
P=, 5.6 Limestone 

.71.0 4% 
RAG-= 71-47 

RAG-"• 170 -47 

RAG= 69-47 
RAG 68-47 

0.85 2.4 
' Ji 

( 0. 0 - 3 . 0 ) 'b. 3 

2.66 22.0 

033,;8:b' 
1;35 0. 9 

• 
•'0;6 O. 5 

8,9- -, _ 0.7 
- :1.6, , :-0.6 -

0.4 - 0.5 
0.6 •-•. \ 0.4 

-•0.3 = 

.'4%&1' 
.

. 1.3 

''-' 4:4. 

,- -- -
, -

' -=-.--
-.....-i 

- r' 
--

' --

0.0.6 

4.

0.4 ' . , 
1.4 

--
' 

-r 
--
4 

42:38 
. 

., 41.48 • 
.. 

16,40 

--

•1.4 96:32 
, 

• 

8.6 . --

. 16. 7 98.98 
. , 

45.8 , 99.31 -. 15.7.100.66 
' S-14. 2 ,, 101 26-

''••• 8.6 102.16 
9.3 103.76 

44.2 ' 104.16 
.... 13.9 104. 76 

. 

' 

Liimetstone • 
Limestone.Asirgillaceous
Iludstone, , *cal ca re ous-1,, 
LimestOne concretion in 

f , 
1.8 
1.1 
0.75 

..s. : 
(0. 0-1:2)

0.9 

,.. 1.0 , 
0.9 

0, 4 
\ 0..9 . 

2.0 
. .,.
'0.i 
2.7 

4:-0, 

` 

- --

..... 

--

...,.. 

• 14.0 
27.4 
62.6 ,, 

14.9 
-•",66.0 

...: 
62:2 
50.0 

' ,106.56
107„ 
108:41 

i09:`31 .,..,„, , .0...itr: 
110.31 
111.21 



 

 

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

 

	

	
	

	

 

 

	

 

Lime • - eoncre • 
bed.P-49 -

Modstone, calcareous;{...
phosphatic

Limestone concretion 
-bed P-48 ' 

- 48 Mudstone, phosph;tic;
. calcareous 

- 47 Limestone; to s. c ol.• no.
47-HW-71 

V)46; ,- Ph rock, calcareous,
raglaceous

stone concretion in 
.r- -46 
Vow, argilLiceous,

tic 
idstone; calcareous,

Ziphospbstic ' 
-Phosphate rock, calcareous,
rr4aceous 

Yilast • 4WM. pbos, 
pargHlaceous
• rock and 

tatestast,00e 
tees 

Mndstone, phospha
Modstooe, phosphatic. 

phosphatIC:-. 
1082.1031ilee°" •Limestone, phosphatic,

argillateous
phosphatic, 

oareous 
rock, calcareous

PhosOate'rock, calcareous. ,Age v
phosphatic

biudatonsiealeareous. 
:phosphate

Phosphate rock 

FC'A-222-47 

FCA221 -47 

FCA -220-

•FCA7219 

FCA-218-47 

FCA.--.158-47 

FCA-157-47 

FCA-156 -47 
• -

CA-155-47 

FCA -154 -47 

FCA"-1524;6 
FCA-- 63-471!
FCA- 62-47 
FCA= 61-47. 

- • 60 •-•47--
59-47 

58-47 

55-47 

Fek-186-47 

4FCA-185-47 
FCA-184-4? 
FCA-183-47 

FCA•482147 

PCA-181-47 
PCA-111047 

0. 5 

0.7 
0.95 
0.115 
.0.6 • 

_ 0.45 
. 0.75 

1.0 

'0.35 

0.65 
1.0 
0.8 

- 0.95 

0.65,
0.6 

15. 1 
1.3 

10:1;
11.0 

13.3 

12.9 

11.9 
17.4 
17. 3 

16.3 

11.0 
24.2 

112.41 

113.81 

115.21 

118.81 

119.61 

23. 2 120. 11 

29.7 120.81 
-.3.2 121.76 
45.5-122;61
39.5 123.21 

123.66 

125.91 

126.91 

127.91 
. 128.91 . 
129.71 

131.31 
131.'91 

4 yreft
1, 764ZU
1. 781. 65 „,
1.795.49 

.1,1110,99 

1,64.14
2.66; 

https://1.795.49
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.Tatrilt215‘..: • -

..,.. 
•-• .,, •--.i.o , •.:: Chemical es' rcent um re -, , Thi, ' ••19- . le io.ption • *I s 055 Oil . • • ••• thicknesa - percent ;_,

''P. it Or . . (feet) ' , A1203 ignition insouble (feet).,,,,.,; . (cunialatiTa• , • ',4"•,•-••" 
.a--

- • .4 , - 'reit:Y. L •.__ . ..... 10'24'4 132:26 ' - - , 7;41z 0'.'3; .0:'-' •-•i3. 4 1.833. 1131 4. .illaceous „_. - ,FC-.178747‘:- 0.45'. .. - ...t.-- • 30.9:, - 132.71 1, 840:46:A, .14.- . __ .,...,,,;.;coos FCA-177-47 1.7 ' . 3„ 8 4'• - -- I-7.5 134.41 • 1,846.92, 
c •:FCA.-17247.' 2.6 ' . 9.6 -- -1...... -- 49.1" ''' t 137.01 1,871. 8t: 
s FCA-171-41,- i' 0.8 6.8 -- 0.63 -- 58.5 137.81' 1.877.32 4 .'.-• .,,,::,..11,..4.: • s•e-44,447 

FCA-17u-47 " -•-•• 1 0 - 8.7 -- . '46.5 . 138.81 1.886:4 ...... , 
• .

ch (lot no-1207) the strata' at ase of the phosphatic s'hale are fault contact with theiunderlying Wells formation:-
'south trenates (lot no.,1236Kwereonetasured and sampled to complete the information on this' interval. CorreLation•

ches was based on a nodular Sone• 'samples 3053-RPS and FcA-169-47. 
-. • 

• ceous 2.8 
Phosphate ck and mudst'one„, 23;6 X1.20:. 1.969;10: 
.Phospha • k and m udstone 24. 3 1. 35 , 1,995;-153. 
Lime itcnxeci0iigillaceous 7.6 1;04 2.001.53 •

••.'sLimestane lens in bed F0-115 

kikr.k.'"d inudsione 1.46 2, 076. it N•.' 
Phosphate 0.95 

1Phosphate rock," argillacebtisi,04.,, fie 
3.4 178 'Y.bosphate rock,' argillacemt4TF 3. 5 • -1 .20 2.249.45 

'4Limestone.. 1.8 0.4 1 !: 2, 233. 53 

careoUs :126 - •t2a 

to rock:: argillace 
20.0 159.86 -

oaphate,rock; argillaceo , • 
d''alcariott5t. 18.8 160.66 

cisphaterock,. calcareous 
iThICOOUS 17.3 '161.36 

znestonelens, • iin •. 
bed P-74 . 
imesto-ne 163.16 

5 .ospha 166.56 '..̀ 
, Phosptutte • 168.96 

4 txtatonedicaleareous 169.56 • 
- • 3 istoise; 'argt1laceous 172. 16 

' 1 2 Alutistone, calcareous 173.36 
0:: • - •-•

imosphsite rock 1100;RA 173.76 

Lot no. 1207 
*f • .1; 

P='12-

11-Idaho-52 . 

https://2.249.45
https://2.001.53
https://1.877.32
https://1,846.92


	

	

		

		

 	

 

	

	

	

	
	
	

	

	
	
	

	

	 	
		
		

 

-RPS lot no. 1736. 

Pios tOCi. • ,.# .FCA46847 (1.4) 27.p.liudatoni Fccuscretion in .. , . 
itit;4,416..*411„#' ..- ....,, ..,33._-, :. 5.7- FCA-167-47 o. 0=0.4) 
PhcisPho aiirillacemis FCA-166-47 ,(1 .05) - 24.1 
Phosphate-,rnelc: , '...'-, ... RAH-176-47 (0.9) 27.1 
Limeston0 pbosphatic: fos.‘-

col:Ano:47.--ErW-63 RAH-175-47 - • (0.7) 8.7 
... -....*.lit. • . '...1' - , . 
PhospbalberOcIt; argllisimous RAH-174-47 0.0) 25.3 
IlimelgabeicasCretion in bed P-7 RAH-173-47 (0;0-0; 7) 3. 3 

tosif1ce RAH-172-47 0.6) 22.7Phosp1il'is ,-,-' argillaceous 
areous RAH-171=47. 0.35) 0. 7=or . ,

rgiliaceous FCA-173 47 1.0). 0.2 

FCA-1 0.15) 3.7 
FCA-I 5-47 0.25) 32.3 
RAG- '7-47 0. 5) 9. 0 

• 
7:4 7 lies in fault contact with FGA- 76-47 at the top of the Wellssfohna 

Wells formation— toP beds 

; foal: col. no. 
47-11W.7.62 

Limestone *-1̀  
Chart 
'Quartidte ,
(Quartzite, ert, and limestone 
+it-4\0.4101k,-
Quartzite 
Quartzite 
Quartsitit •
Quartzite?. estone, and chert 
Quartzlie,loxid limestone 
010 

estone 59.10 
'Quartilts:lind. abort 65.58 
QuartilfWealcareous 77.08 
SandsOnif ='muds tone' • 77.90 

Lot '114. 1 ZOraild II-Idaho-53 

https://47-11W.7.62


	 	
	
		
	 	 

	 	

 
			

	
 

	  

	
	

 
 
		 

.. . .e, ; -,,er ,_ s , .. ••,- ,...: - . - 7dr . - , • . ,,, •
-,.1s-, ik, 1,-; . • - SPECTROGRAPHIC ANALYSESMONTPELIER CANYON, IDAHO. ' LOT 

- 4.4.".? .-, ' 'ii.' .4%. •;e,,„.:,:,..fi 4101.... e.,
Send-quantltatie analy4,s of two."saun*s4of phosphatic "halo Member of PliosphoAt formr3ation;..M . (Am* 

' ..:4 ediately preceding pages fo location of section, thicknessind description oc strata; andjihenitc,a1 analyses of saniptes mad.ç. . by-.;i:........
:U.S. Bureau of Mines Laborato , Albany,Oregon. In siaditionito the_elements listed in theIable below; 3b,p‘As; -Be, 

-1,Au4Lic Hg. Pt, Ta, 3n,, W, 'and Zn were looked for bet we e not detected. 
:#• 1 40,4.‘;•L'.-.. -

-, -•,-., 
,.. 

.- I...Ple no. 'Al, Ba B' Ca Cr Mill Pb el MMn - t - A' ' Sr -Ti V Zr • 
___. ..... .. 

3.1 -:*-1 113-47 • E. ...-A,_ '. r G E AD P . A.F.; -E E , .IDs • F 
131. =112.-47:% -E F' ', A ,' 'E G'' ND D Pi; pirii - . . E 1 E D F 
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• , •-...ro- . . ANDERSON MINE, MONTANA... LOT NO,..• 81 :*..% ",-,-.I.. •-•,. ...Ai:. ...-,....„,_.t.'?""'-';‘' „,,e. . I.:::. 4-:::: ....„-,„.•klibipril•-L44, , • f ..,', , ,, -.• 
-'4,i.?.44,. .41n--.D., r-of Ptiosp ria formation simp "Pa(4;800teverOf Anderson sn .of on :dip 's-tk'Ine!gl*all:tattlirfitlios s'hate .j.Pr __ . .. „,,,, ,...
''.. ' /0-Niatqlgiluf,y7., Powell County, Montana; on southwest 'flank of Garrison antieline,`,-sarepluili108-313,.; , -111;'. .,.X.Z.. i,?"...ility'Ak; tons;,11"00efliefet souitr-,ori 
..not•tliheadiiigibd sample 314, locality B, froliii'150.feet south of crosscut.-, - Beds stilkstiabouttt 10° W•Olikillitai4140fSVi. •"5ection 'ft• It ' 'easitred ancrissled by M. R. Klepper in October' 1948. _Samples analyzed by U. S. Vlai*an of id rata bany, oreitoni. -m,-,-

.'11101.1"....4 - -44, .... ., , ..-
: cKneL 31: .0.C.be reet. 1. - ,..„..ted cal.- t ,..i "it,: 
an tStiP •c . •dn, - ',...: • ' - . .,,,-..' , • no -.I<o- = (feet) - 2. ,;..."-tp il''''- Ac .. • , .4.-3,... . V , .- ',. ' '" 2.75 -'s inso ' •. * •ti ZU; W. ' JW...f . -.. 

---fr,-Trwrg=111"."11.7.'r'+-1! •••r: e-
RK-313 

• 
45.

Kez312. 
4 MRK-31-1-7-. 

MRK-310 VT 6 

K-309 
K;308' 

• 

https://s'hate.j.Pr
https://4,i.?.44
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.44 ,' • . 4 -A:: ‘4.' ...... 4.....•,.- 2 - ' 

..',GAVE ' -#'4 ..k . ' r 6: ' ,., ^,,':, "-• 
. . • 

Iti,..:........A.... • _ t . 
tnetnbe'r of oh sampled in .1e of IA .ate Products Company, eec. 2, T. 10 N.,- R. 

'Count*, = tiorthaist .side_of Luke-Graveley'synclinersamples,297...299; locality A, from 4,906 stope and•atumples.300; 
f;f„.8; from 5,10g . ading.'93eds.atrike about N.-70* W.^, and dip 50" S..- Section measured and sampled by M. R-.7-iClepper la 

.-- September 1948. Sainte ys. eci by U. S.1Bureau of Minels Laboratory: Albany, Oregon. 
....t . . •.."' ''‘.-' 7:1,0•,:k.-:-. :-.. ,- _ 

• . . 
-..'. ' ' ' .. ' ':'•11111A;i4k4 -V:::'* Chemical analyses ' s' ';''.. . . - -

,-. •fth l.f ' , '*.4.44.*.** '-'1" Sample Thickne sS rcent - Cumulative Tru• 
‘'.. ' - ''.919ck description , •' thickness pe.-, n o. (feet)' s., , c .. (feet) (cu'2-5 insoluble 

' 

Locality A,4,906 stope
• 

,member of Phosphoriajornuition—lot measured 
112,17-^. 

phate
, Phosphate
Phosphate roc 

...P.P.PO 

42.41iti 





	

	
	
	

	

	 	

	

	 	

						 		

 

	

tlt, ' tlj
4.0'...-. ...,:, 

mem 1•formation Sereipledintu et-....•
Power I Cenmty,-41( southwest side of-Luke=Graveley sync '.. mples 30430;ricicality" rrom tit 

•lesv306-307, B, from northwest heading,;5,300 level.; strike abotit:tf;(40" W. and :-45 .• AZ` 
sampled by M. IL aPilierineptember 1948... Stunpleit inilyzed bYU1,13::BureaU of Mines boratorire ' bow' 

01154. . .,44,1.- ...... ............ N , - ..t..-,..,.:.;.- :•1•,:itii-:... -,.......-4....0.-- • .....4.4' . .4 



	

	

	  

	
							

	

,-
4.4=1,.'i,t4.43...-

r_bt Pb:iaphorit fomaiion•sampi treiscft,near+Canyon Creek, 'BEI sec. 12, 
-110arrtrrerturneci anticline. Beds sUlkir N. 601i,,..'litr:. and diir.p? • SVI:9 Section measured,

194 mple* analyzed by U. S. Bureau inell Labeirstory,' Albany, Oregon. . -
'''• '- ' ' - ' -: -:' - •;....it -

•144„lit, 

, . • 

-̀rrs 
) LtaL 

• 

https://4.4=1,.'i,t4.43
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•• • ... `• • 

..iiPriissc I ,174::::724... . - - • - 1111:14;$44C,444,‘ F.:44107'• . • ....11.4":•-
.":4 v•r r 

'2**0/..441,4iiiite4r *9.tx-44.44. -4-4444->;44:4:-

..r.rIlAr • 

et. 

Nti 44E . . ' • -77-'11t • • -

, 

- • .„.• r, 
. 

,, ,• 04 'TA , 1 

71"7"1111rt 
" • -

, 
• 11' I, • 

--• r 

• .7" ". .7iOtteZL.
•-•••••••.... r•—......•••••••••1 

-

h 
rryr."? 

• 

• 
i; ••••' • ! 

••••irar .••••••••••••-rworqmr. 
• -

. -
t 

• ; * • , 

-,•-r. welippre.•••••••••••••••••••••••••—•••-----.. 

;A • 

https://9.tx-44.44


			 		
	

	

	

		 	 	
	 	
		

	

			

		

 
	

			  

,..,• - . "4'll ,• 114. r - •,' •
DIT 

.- .- - - ••:'" !*1": 'Aric-"..e.s...-::4, • '.4.'•-t,lot 'as 
. illOSB:A 0: I'''L.C..!..,x,X14'.,;:', .. tiv....,Ait,t,:... 

.".cDixtem • ,, r of Phospho a.formation sampt an edit, , •• (V W e. l'i no , - Igo rr . . ,
ity;;;Ici NWi 'sec. 5, T..2 54 It. 9 W. Silverbo-W`Courrty„. lane- , on the normal litilb of a nOrthW-estttre reed syncline. Be

through D-Al sampled at heading ofa south-southeast tlirift approximateilf 1;400' feet from portal;:belhi/D-1:th pled 36 feet ir6mfies 
'Beds strike northwest and, dip 45' SW. Section measured . Klepper and 0. A. Payne and sanipled' .4P tuber 1948. Samples
hy U. S. Bureau-of Mines Laboratory. Albany -Ore •• ..,•..,-.., ,aw 4 ' • .4,- ..,If.« . - . -.- ..,r; 

dm. 
(feet

1. 

lradifone, ..".1,1r*• 
Phosphate rock; ' . c 
Phosphate rock and calcareous -

-ficiuditone- _:.. • -- . ••• • •• 
Phosphate rock 
•Mudst 

s ta rock' 
calcareou 

4phatterock.•
11tudatons- and ph
„Phosphate rock 

6.3 
33.3 • 1.9 
3.8 ,11.0 

36.4 1;1 
4.4 - 10.4 

31.2 3.2 
26.2 4:.9 

•35.2, 1.11 

2.6 

2.5• 
1.4 
5.6 

1.1 
10.0 
•2.0 
2.1 
1..3 

•roc -a 23.8 



		 		  

 

	

	 	 	
	 			

	

	 		

			 	
 

		 				

	

	

		

	

	

	

	

	 

	

	

	 

	

 

 

	

	

	

	

	

		
	

	
	
	

	

	

	
	

	

	
	

	

	

	

		

	

	 

4 .. ..• ...; .- li .•Jr.R.--1- ,-!. - - % f•-."Tr• :-.4. t',4-,4 ' 1 N :• *1239.,SPECtROGRAPILIC ANALYSES—MELROSE At, ,• : , 0 
, • A . ."0.1..- ,. • - . - 41;4ie. 43: k..... ..-0._ 

-quantitative" es or samples of the amember,of Phosphoria fornia orlt;.- e. ' seitdit . jiontana (see immediately.pr.- . • ..., .
or:location of,sectiorvthiekness and descriptton'of.strata, and chemical ahalysietebt• iiiples) Madii,bjll. S. Bureau of Mines... 

Oregon:- In addition to the elements listed in the table below, Sb, As, "Ba,21344#314 tl„ :Co, b; Cirs;: Gs; Au, In, Pb, Li, He T. .1,4,- • .. -re looked for in all samples but4w1fre not detected. : ; -- ' ' • ' ' -. ., .. 

• 
.... ... 

B Ca Mg , . Mn 
e.3 

- o. .0 -,1_ 
` 

.. 

,11131C-29 11 
3 • 

MRIC-492 •,' 

. B • 
'C ' 

"3 • 

'E 
• . 

' 

C 
• 

D 
.E 
.E 

F 
G 
G 

A 
. C 
'C 

, C 
C 
C 

E ,-
E 
E . ' 

F 
',• F 

F 

• 

E 

, 

I 

G 
C 
G 

E 
E 
E 

F 
E 
E 

C 
E 

. D 

• c`t 

IT', • 

SCRK.; 29 I '•• 
'ICRK-290 

--`C ' 
B E B . 

E 
E 

G 
`G 

C 
A 

C 
C 

E 
E 

' F 
F ', -

/ - A ' 
A 

G 
, G 

. E 
E 

E 
F 

E 
• D 

MR1C-4.8 
MRK-28 
MRK-48 
SIIRK-Z8 • 
SCRK-28 

• :',Ifliot,0? 

C ::: F 
B , F 

• 13 , F 
B ' F 
C F 

" 

A 
A 
A 
A ' 
A 

••• : ,e; 

A.-

E 
D 

, I.;E . 
il",••E 
' E 

.. , 

G 
G 
G 
G 

',...0
Ad 

• 

- G 

. 
C 
A 

. C 
. C 

7C
•••• 

G. ,. 

n 
A ' 

. C 
.0 ' -

- D . 

E 
' E .c:' 
- F .51'' 

. ir -
' F') 

F - . • . -
E r .. 
F E • 
F ' E.,. .,..
F ,., E 

c , S 1 h4., } .;',.. , . 
, 

'Ts 
s G '• 
! F -.,:..7, 

A 
-

E 
E 
•E 
E 
E 

E 
F 
E 

• E 
E 

' ,E 
D 1 
D. . ,*:. , .4
D - 'iP 
E - s 

e 

- . -

••'-' 
•-•: t 



	

	

	 	
	  

 
		 	 	

	 	 	
	

		 
			
			
	 	
			

   
	 			 

	

	

	

	 			
	
	
	
	

rmati ee . portal of the Aede fl spliate Mines, Int •
wn as the Melrose roperty t sec: 5: T.. 2 S. :11..; .it,Siliner Bow County,,Itiontanit. on aortae limb of overturned iYis011ike. .tadeilitm•Stsand clip 45°' Secti eatired by M. R.-kiiippe .rind 0. A. P..e-neand sampled by PairreInSeptember 1948. Samples liftalraed '4. 

'Suresfete 'Mines La ic I . ' ' '' ' i. • , - ' s ii - •16:,.. • * 
> . 4 ' — .'%.:4AoITat- • 4 Iv •- -:,•,,,f.t-ei , 

.• Cumulativehickness thickness(feet) ' -(feet) 

of Phosphoka forznatlifinY4iiir 

6' M-rate arZV sphate rati• 0.5 27.4 1.6' :x:09 
Mucistone • • MRK-282 0.Z •5, 4 9.3 1..05 

'Phi's. phate rock MAX.:2'81 1.6: 29.1 - 2.7- .37 
-!Modstone 0.15 c --

Phosphate rock. argillaceous 14RK-280 0.8 - 24.1. 5.4 2f96 
atitt-;;;;:_. 

MAX-279 1,Z. .1.1 13.00 6:29, 
sphate rock MRR-278 . 2.1 28.4 1.5 1. 55"' 1.68 -

Phosphate rock MAX-277 1.0 
MRK-276 3.9 

• 
at D-2 is a gougy fault zone of several strands cutting dark mudstorie and,phdsphate rock. 

• 
• Ilc.r argillaceous MRK-275 9.0 15. 8 •.• ei = 

'illative data incomplete due to missing information. Cam ;>utattons start 
oft incompleteness of 'Cumulative data.: 



	

	

	
			 				
	 			

	

			 	 	 		 	 	 	 	

	

	

	

	

	

	

 
			
	  

	

			
			

 
					

 
	

		
 

	
		

		

				

	
	

	
			
				  

	

		
						
									 					 		
	 		
	
	
				

								
				
		 	
	 	 	
					
		

	 		

				 		
	
	

									 		
	

					
			

				

	  

	

	

	

	

	

	

	

	
 

	

		 			

	
	
	

 

	
	
		
			

	

	
		
		

		
	

		

		

		

	

		

	
	

	
		

		

		

	
	

	

	

	
	
	
	
		

	
	
			

		

	
	

	

	

	
		

	

	

		 
	
	
	

		
		
			  
	
	

			  
							 
	
	
			

	

					
		
	
					
			
			

	

	
		

	  

	
	

		

			

	

	

	

		

. 's • , .
.pk, • • ::'.:* 14 -. :4 ..,i--•__ ,._.-'1'4 , P•• " . ., ' P. • ..Ir• I- • 

..A.:;..r.„ , ,..,„ **.'".
?isr. . . , ' . GitEENSTOlkIE• ellUff, • -: • br:-.1250. • 

r. 4s , .;..„.„,..,,,..... ..... .014. !•,* ,..4illit..... . ' 4..;!^•frNec , ' It. . :' 7 b ̂  : . .. s t .. r l'''',''' ';'-' . 4 ''.4; i%‘-i- ' ... - T- ' "::'i . . ". 1 member of'Phiiirrhoria formation sampled inlitrUtIfbulld e .• " t reenstotte brileh.-1-Eisiseal;-IL . T.' 5 S. fl..-9i ... W ' 
- . ad County, Montana. Beds strike N. 10' W. and dip 50?• NE.-- The stratigraphic Sequence of the.units is questionable f be r .. 

-1!N of rlarge number of faults some at the beds may be omitte or repeated.-'' Section measured and sampled by ft.„1... Parker and 
..-fg.1t;Cressman in'At1gtist•1948. Samples analyze. b reau of Mines Laboratory, Albany„ ,Oregon;r•"-- -*')•-••''''' .- , - •- !&! -,t• ‘, •. , ,,...,..,,,...„,. 

;:F*, ' ' • ',silk ' ' ' , -‘ ?, -' -.,,,'" -:-..i.:,•,..7-....;'' , •- • .•I'•;:;; .•-•,-...::::•-kik, , 
.. „. - ..

••-• , Chemical anaysesl 4 mulaetive ThickThickness rcenttrPie11 RoC.0:4 cr-iption117 '..:"';‘.,. • Sar .1;1[77 perce..•• no: _ ,- '•Zileirity- ' ..,',.,. ' - .. ' , • -". .,,,,•..g.".7.4c -,..: , a' .(eurn- - 2*-(.5 '.- insoluble , "., '' • ' •-• 1.• ‘-' 

-P 
• 

„s*_,.-•.M _ one It, .0, .- _ ERC-445 ..3.6 . ,...yr‘t4 -' 1 -51.9 : --•.- .!1._ 3.6 . C.-1 - . 13. 
Mudstone ,_ •RLIEFL-444 . - 3 2' '''..z7 -' 72 9 - "'' •76 8 _ ..-, 16.8 
Mudstone " ,.. `'; RLP-443 0',5 :',°: •-, 76.4. ' %,- •)9.3 - -s. 19: 
Mudstoner:- v•t.. - .',..'+"lf "1, •''1-11" -17 77.5 - -... 140"-. - -- 2 „.. ALP-442 - .1" ..,••• , • , ..o. ._, *Mudstone • RLP-441 • 1.4 ''',- 4 -'... 62 ,-- , '58.6 ' - 5' 33.' * "' .V.- • " - - , -..1,„. , • ,,,.... 

1:Mudston us, Phospha ,, nt,p-440 ' 2:0 *:-, . - ' , • ' '1e-.).•11. -'..;`'. 1 , ... I:' 
'Iudstone; %hospmt1c ,1.‘ERC-439 1.4'l , '''-01., • - : - 74•-• ,.,•• 19.1 ......, ,,,..., 
'Phosphate I-Oak ',I '-!",10--,,.: :,, 4.' ,:„.- ,,..7.,;1,-;,..••'''‘• ' ERC- 260 ... .0: 9,, -, .,..:4 VA.; 410., ' 1 .-••8'- ' •--; 20..0 , -v.': .. 4:ti---,,,a7, 

udstotie, phos;ha c • ' .- ,. , - ...,,, -.1.:0;1)1.7. / .,,., .- 1.5.; 6„ Oiri, -_, ';, .1- : 2".!.1 Ott. - ,k. . ERC-2 59 .... , - . 20.9 1.4. - .%*- -
Mudstone . - -`" • ' 2.11,--• '.- ' - ' ' .,34" EftC-258 • •.,, 1;_;1`,'•,:.c.; ' ;6 • It.AAS - i 22'.2:-,Ez . ,.4,,,,

-11. '" If.•-4 --''''' :..,̀ ......:.-1„-- . ' .1. . „ ,tv-,,„ _ . • . . 4 - .,...1")' .>" 1-4tr•-•-*: ,
4 'ZIYIiiditone. phosphati?:•. '',--* ;'''''' • ' MC-257' ' - ,21it• -. , • .,, .11- - 5 .,7 '' ' " - 4 4 . e' -',", '''. :: 147 

M udstone, calcareous ' ERC:-256 - 4 1 :4 . 3.3 59.8 ', 2L5 , , • 140. 
Mudstone, calcai-eitrus. .. ''' .ERC-255 , 2.1 , -'.1.9 ' -45.1 • ,: i.,.,,•,.., ' '' 
•Limestone, argillaceons , - • -". M ' ERC-254 `• 1; 1 ,,, •• 6.5.. ,1'38. 4 .•'..- - , ''- 3/. --4-1:4••-• 152. 
lhiudstone, calcareous and phosphatc'

mudstone .r.%:-., ', - "- -; ),'I/ - .- , .:, ERC-253 1.6 ••- . ' 5.1 53:2 133 ' .':',, -160: 
.., '*;,•9 -. ..r --* -, - _ . 

- Mudstone arid' te i-oek' ' - RLP-252 1.0 .1, 7.2 ' -.35„ g . .• ft; ' v .3.. .:" ',.,.'" ... . 77.s--..... 
0. 87 -p 10.2. - 57. 8 .35. I. ''-• `. . ... , 185. 

Mudstone . ' , _ ' .,, '!RLP-250 • , 1.4 ifig 9 , 69.0 b.5 ..... ' - 194. 
. Mudstone and, esphate ro•ck • RL Yr- 251 , . „ 

. ,
Phosphate roek`illpk...;-. •• - - - RLP-'24:4 ' e- 0.7 *T" . :-.•  29.4 14;3 ' ' ‘' ' - : '.• ' 214..-_ - phate rack antfmudstone - ' RLP-248 ... . 1.05 -• • 21.4 ' 32.0 ; ' , .. 11.2' - -- 3 237.. 

•--: )•, , 44' * t " -
1.". `,' - -dr"rago14 iceous - `'."..R-,,i, - s.. RLF-24/ 1.1 --.' . • 21. 6 30. Z. , • ',4 )99.35- - , ' :-''''' 260. 

Nr•"v - osphate-rotlioand.oiud-1,tond'i 'theri.Y , -. RLP-246 -- 1.6 * 123 52.7 ?, 4Q.95 ,..1,z••280i,• 
T,Il , • , , . . 
. udstone; est.::: • s and- and Calcareau4 ... 

..„, 'phosphate ro - • • _,. „ . . rti„*P-245 • -.- 0.7 ' 15.2 - ' ,• 41.65 ' 29 .•- 1, -. 25-8
imestone . ' . ... ftLP--2.444 , 1. 3 . 2. 5 . a S. 5 - •-.: ,1 • 42.95 - •294. 
asphate • *'--.'• 3• ,..,•udstone LP-243 . 2.0 4i 24.6 ;" 26.2 44:95 343.• . .

4 ' ` P.•-• - • 
..e..;dstone, • tie. - , ' ' - RLP-242'27. 1.0 . 14.9, 44.8 / . . 45.95 
WV- - ' ... . • ._ .. • _ 



   
	

 
 

	
	 

 
 

	
	

44'Limestone r-
Phosphate udstone, chert.y'
Mudstone, phosphatic, calcareiows'iit 

'Limestone, argillaceous, pho.s. 
1., - • )

."MudstOne, phosphatic.;
Mudstone, calcareous, 

!Mudstone, phosphatic' :st.)„ . 
Limestone,4, a rgilLiteeoust; phospha
Phosphate rock,. argillaceous -

'Ph ate rock and mudstone, cherty
Chert,. PhOsphatic • tiO4...tt 

RL.P-241 
ri.LP-240 
RLP- 239 
ERG- 238 

'ERC-237 
ERC- 236 
ERC-235 
ERC-234 

359.684., 

389.6,9, 
400.81. 

444.77 
459.0? 
494.10: 
506.45.4z. 

• 
546,9 
575• -.1 

https://506.45.4z
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r, fir .' .4. , ANL • ,: !„, , .' 1 ,000:, - j,.. -, . 4, --- ---; ,of --.,„,....4.,..e PER BENCHtitEEK, MONTANA..'I.OT.Isl• . *`.,, ':, 
* "e..-.4,...,
." r -forniatfbn sampled in b,011dozer. treildvneat,Upper• ,

74. - * id Catm6littontainte,:,, Beds.itrike',14:. 15 • E. and dip 55'' Wiir4Theotratigraphfc setae . -e- *of die Ainiii a,,
questionable due.to.thrizst,faulting,e9krxiied tn the trench and-,to- the fragmented and weathectf,t1„ ii • ...thesatiltia; Section,rn 
by'11.',Ik; Bostwick and .1,parker. and a . d R: L.;;Konize!.k1 and J.E;'Joyie, in Augiiit19.48 'i• lifs4analyred by U. S.'

"f-OfMfiisis Laboratoni? . Oregon:: .: ,..,` ,.2.,„•,. = -•• - - • ^ 44.- --• - • x''N'''-i' . 
:. 4 • .e.vi...: ' !‘„,-,,,,... .,.......at - _ 

member '-of Phosphorla 

Phosphate aceou RLP",.1,72' 20.40 
Mudstone, batic ' , 35. 0 
,Phosphate rock alit:midst• 
`Phosphate rock and mudston RLP- 169:7'7 a1.39 " 
Mudstone np-1611-•:- 82. 02 *, 

dstone:r.-. 119:zz-
udstone 87. 74 -
udstone 95. • 

Mudstone, cat '102. WV- T. 

Mudsteone, cal 
• 4 

Probable fa 

DAB'f;1•62
DAW;161
DAB:160 
DAB-159

7 DAB-458 

https://Augiiit19.48
https://L.;;Konize!.k1
https://MONTANA..'I.OT
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38

' ‘,...'14c., ., 1...• ,,, ,..1, ,:••• „ 
, DAB-211 5.0 , 0.9. . 87..5,.' ,. ..48.8 

. DAB-210 5.0 2.3 . ..'" 83.1 ..-', .53,8,.. 1 
.,, "DAB-209 Z. `2 'Pt - 9.8" ' .,58.0 '- ..,", 56:0 '.- 154::15 

7t,13*22.' :bludstone;'Calcareota.s ,14 DAB-208 3.6 '4'1. ... 'i•4.,5 4a 1. 65.5 . %:.13916 : • 1 
Dolinnite,-phospliati ' ''''' • DAB-207 , .,. ,:247,•:624 ' zo2.8 ,.. ••t4.11." 0 ,-' ) * 618.4'2 

- le', ' 'r. ,..4 71', . •e . 
:t-rnOs-phate. rock DA II-206 06 .- '2 . , 6310se it- * Limestone, ' r. --DAB-205 1.1 ! j'6: ',.. ;04,-64.1 
Phosphate rock and DAB-204 0.7,- „ :..sor&4,,v 229.89 
„Linhestone , • '4 - DAB-203 1.3 ' :, 
Ittuditeme, Phosphatic, calcareous , DAB-202 0.9 , 243.98 •-, 

, • Ply- • .*; 
ti . 

to fos:ccol 
4rack48;•KPW5lr DASD-201 . • 264.23 
Mudstone, pltosp.beirel DAB-200 151' 272.-24, 

;,Phosphate rock, argillaceous dr_ ,0ti:i;. RLP-199 ,36`: 285.82 
Phosphate rock,- argillaceous.'t RL11-198* 316.-42 

Udstone; phtisphatic',t RLP-197 336. 34 
••,1 ; 

u stone, phosPhatie., RI,P-196 3501,k4 
Mudstone RLP-195 -.70.6 •353.. 

udstinte,. phosphat RLP- 194 50.0 378.6 
_rhinestone; a rgillacPous RLP- 193 20.7.• 78.6 
,Mudstone RLP-192 38.8 • '..4308742.1$! 3 -744,,, 

Vtn..- - e. • _ •-•iv
one, cherty RLP-191 82.5 , 

'"Mucistone, ,phosphatic RLP=190 .9 84.2 
Iiitudstone, phosphatic RLP:189 85.6 

•dstone, cherty RLP-188 8 88.'3 
tittstone, phosphatic, chertp DAB-187;;,i 52.7' 69.7 ,‘ • 

Cheriand saAasttri~s: 
, .Phosphate roc '''kehe . 
,,Chertihphospha and phosphate rock:,

.•*'' 
areri'ihe r PhoinhOri:a formation 4; 

•- ,,,,,,,,,
►- 9 "Moist MAB-I82 - -. '4.2. - 1: 0 C`.87;5"'" 4.2 

. ', , 0.6 - 1 , 73 • 4 :'►- 8 listudstone, DAB-181 10,6 ; , :14:8 1, 
- 7• Sandstone DA)21- /80 3,, 1 0.'3 -79.-5 . 17.-9 .' 

6 Sandstone, ealniFeinus DAB 179 3.3 • 0.1 . .76A. :21.2 
Mudstone, calcareous and sandstone - RLP:- 178: . 17.5 " ' 0.1 ,,•• • 73 6* - - .. .`..38.7 , , 

e,.." ., 
; Mudstone - . 7 . 

.1 
• 4- 1 ;1'4' . .6 -,... 56.4 . 

- Fossil collection made by K P. MeLaughlinr.ValeontO iligyalid'StritiiraphY Branch, 



Itnitidrant formati 



	 		 	 	

 	
	

	 	
		 	 	

			

			 		 	 	 		 	  

	

 

	

	

	

	

	

		

	

		

 
 

	

	
	

	

			

	

			

	

		

	

		

	

	

		
		

	

		

	

		

	

		

	

		

	

	

	

		

. 
...7 l'."'"' • fp., + it • . „, . 410...,... V , 4 . 1 *I:7f 

. , .., ",..'.. . , ..i....";,.^ •• 7-16. 
d. .14” -.6„: CAVE CREEK„ KO ' LOTIN .`:',12137:"!` -* 

-* . ., ..... .-.. , ,...-___
member Of eiesphorisCformation samptid in bulldozer trench on itath side t'a k,. si „ili,1". 6 S., R. 10 W:-.,,i.... _

, - Montanaialiout 2,000.feet west of axis of northeastward 'plunging Cave Creelesynctine;',1:13eds strike N: ?SAW. and'dip 40' NE, - Seal
tirt.fT: Ruppel and sampled by i. A: Kelleher in August 1948. Samples analyzed by.f.fi p...13taieittt of Mines Lebo- filo-tilt, :Albsny, Oregon. t. 

,, .. - - . -,t.. . % ' . , j16. ..' V • .' . .41kit ' . 4404' ... . . . cal1011 4, ' 3. , .1 4t..........11M16 ..,43 . 

Thickness 
(feet) 

:ppm, 

Chart 11.0 
Che_rt and quartzite 16.0 

liert and quartzite 2-, 11.0 
hert•and quartzite 71, • 20.0 

Cillert and quartzite ' 22.0 
tiefit'„ • -
• rti., 
tthert 
Chart 

PhosphorIi forthation.;--tiaie ;la** 

(5,:25) , 8;9;
-Phosphate roCk- 1.5 '30;3 
Phosphiativ:rock; argillaceous 1.8 2.9:4 

(1.2) 1-i3:7 4. • 
:Mditsicms, phosphatic 1.4 ,•:9.7 ;8' -1.00" 

ETR-614 1.1 1# . ':Xs6„2.!• illudstons.„ ETR -613 3.0 5.6'• , 133;48
_Mtidsione, phosphatic .ETR-612 1.9 8.5 `149: 63 
:,Rhyolite sill? ETR-611 • (2.1) 1.8 
btudifone_ ETR-610 4.6, 

e rock - ETR"-609;. :0:8 3t: 1421 
3ltadatoae phosphatic.; g am,,-_ •ETR.,608 -=0.5 - 15.85 '86;14 

• Theephite-rikk, ;:,ETR-607. 0.5 • 22.1 rrr.18 
*Mudstonej'foss col. no; 48-KPids.5 VTR - 60S 0.8 ..., 6; 7 .10- ,zoz, 54 

• Phosphatetiek, argilliCeous ETR-605 0.8 23.6. „2,1„,42. 

• uas one,,pbosphatic -' R-604 i 1, 14.4 Aff.f26' 
:PhOsPhate iszlillaceous lETR-603 , 0.9 ; 259.40.:M. 

7 hate, :LETS.-602 O. T5. • 30.7, *:2,82443 



 

	

	

	 	

 

		

	

		 

		
		

		 

	
		 
		
		
		

	 	

melt:Rix! phc;iphat1c niitidstone 
,MtidittOtie;. phosphatic . 

t d'60atijphosphatic -:.-re----.. 
datigp::csilCareoust 
IMCPM -5S eVi;....2", " - • ' • 

ospaate roZ147•tiriillaceous 

21.1 
11.8 
9.4 

22.15 
22.85 
2.3.60 

24.60„:, 

p f Os. col."41-7— • 
-. 

1Phospliite rock, argilliceous
iitidstone, phosphatic, fos.• col. no. 

&stone,' phosphatic -- • . 
osphate rock, argilliceous and

tones fos.'. col. no. 48- KPM - 52 

51,1 

-594 
:ETR-593 

. ETR- 592 

. 0.15 

0.4 
0.9 

1.7 

18.7, 

14.7 
14.9' 

18.4 . 

25.55: 4v.'" 

26:451-

tw 
u stone, phosphla 

Mudstone 1414 • - • • 
*Mddstcine, pfll•F;sphatic; calcareous 
-Mudatone °,-• 44. 

hosphate iockrargillaceous-' 

i•ETR-591 
ETR -590 • 
ETR - 58 9 
ETR- 588 

'''ETR-587 

0,55
1.6 
1.3 

- 0.7? 
0.3 

4,4''° 
13.6' 
•6:4 
29.4 

30.70' 
32.00 
32.70 
33.00 

'ittekli7.4t.-
ate rocicrsandy ElYt.:586 •420.2 :--

grapkic'interva AIVapiiroximate top of Quad eel gairtzt 



		

	 	

	 	

		

	

	

	

		
	

	

	

	 

	
	

	

				

	
	
	

	

		 

	

	

	

	
		

	

		 
		
		

 
	

	

 

	 	

	

	

•• 
N • • •• 

)?, 
adisoff,Ce IVIChttaniO±Onnve !turn. ratite' 
by R. liViSliins and aaMt•Iti by 

----r”--• .7 roirr.v•—•,---- , ..,...- --......---,-,..--; .............-7,.......„--....- ......• -.-...- ....tsr"'"lrrrtrr"-"r"'"'''' '`'"'-'""-'r'",""ry--
,J.'1-"Lt ',Unii•-:).,,,,•111(4 

+4,• . k, 01 ,ass' - • rel "1—'7 
• ^ , • • • • • , ; • ;(rt)fo . jk )4.41• . • 

• -7••••••40,... • .r.nsitir•-••• - -..••••0•••• 

70;S. 

4011.t, 

..„ • A: 
•. 

•-•• • •••---.••n•••••••• 

osphoria for 
• -.--- . 

,Mt Weil ells sandstone 1107-4f. 8 2. 0 3. 12; 
-Sandstone. e eous. 4nd•chertz'' •RWS-106-47 18.1 , 1.5 Os. 
Sandstone, ous, ancrchert , RWS-105-47 12..31 1.5. 
Cbert, j and limestone RWS - 104-41 ILA O. tr, 0. 
Ch-tad quartxlte. '• - - RWS-103-47 8.6 it f.,,A). 

', -....ik, - . - . . • ' • 
da •RWS;40i-47 10.5 

Quartzite RWS-101:47 9.65 21 
Chart and , te RWS -100-47 6.2 0.9 
Chart and mud _irrnott 'RWS-e 99-47 3.9 0.6 '3,1 •
'Cherf and mndstriir4rq R.,,W,Sir-:- 97 -47 5. 25 1. 3 l• 8 ‘91#60 , -,-

. .11

fr4•1lid:ii .. WS, 9J ..447- ,. • 6.9 0.9 3. 2 
Phosphate 0.17 I 18.9 1.3' 

"Chet'and Wisp 47 4* 2.4 , I . 2 • . 6: 0 
'Phosphatit VI 0.5 22. 9 10.881:111/
Chart and 

Jude 2 
Sitting) 

* 

I IVO 
.;t• , 417.87

119-02: 
I 2 

-k• 

',, • 2.: • • , 

"--1 •••'' 

' 
"4 ••• 



 

	
	

 			
								  

	

	
	

		

	
			
	
			
		

		
	

 

	

		

 

	

			

	

	
 

	

	
 

	

		

 
	 
		

		

	

	
	

  

 

	
	

	

 

-,--c- ....- -;- '..,.... • , • ...,i0,...., 40. . ,Pilizia4tilne.' !Magi:evils', ..'"aindt.."ind 4 ' ' 1 ' '. - . '''• ' .. ,.s •. 

: Alargillaceous,." calcareous sandstone • • RWS- 80.1,41 - -71. 0.7 - 3. Z. " • 9' " ...",,: • ',6.5 6 7 ' Ilk ' 1.3
•. , .. ',,,. -

Sandstone, quitrfzitic, cherty . • .. • -4i, ' — - - -- . ,, '-2.2 ' --. - c;, ,‘ - . -. 3. 5 .. 
-1- -..;:;, 1141.. .........1. f4,-..-`-. • ,;.`:..,If .,tv•-1-1, 15. 0 • • '. --,:` nChart, ,sanastone;- • and lirriestone. - --: ...,,,„.I...... , 

estone, thert, and quartzite- .- '- -; "i4•40,.."'44...:. • 11.0 ' 'i ' ':' '' ;-illt ::'''--; ' ' . • ,--:. .' 26.0 .i. •-* 

1.Chnestonei:Craerty.- . -: -.4- • ..--.. . - -.:, \I . .: ''tr---
4 '.. -• 4'' -' s.it • , .', - ' . : ' '''" A."? .-- :. - •01.... '' • • ri.r ..- t..... ; . ...' .4.-...,....;:. .11' '1,51: -. 4 



	 		  	 				

	

	

	 	 	

	

	 			

	

	

	
 
	
	 	  

	

 

	

	
	

	

	
	
		

 
 

	
	

		
	

	

	

	
 

	

		

	

	

 

	 
 

	

	
 

	

	
	

	
 

 

		
	 

 

	

	

	

 

	

	

	

	

	

		

 

	

	

	

	

	

	

	

	

	
	 

 
 

	
		

 

	

 
 

	
	

	

	
	

	

	

	

	

	

	

	 

	

	

	

	

	

	

	

		
		

	

	

	

	

	

	

	

	
 

	

	

	

	

	

 

 

	

	

	

	

	

	

	

	

 

	

		

	 	

" SPEC'TRRAPEIC A NALYS ES --- JAC K .0 Al:ridvy:MON NA '` 
•-- -.7. '-•,"- -7... _, ti. .. -•,.."."Ye..),..„ . • : . '• • •_. ,,,,i

Setti1r ve analysel,m samples -oft PhosPhOria formation, -lie 
.thickniiikirlil description cd strata, and c emical analyses of samples). -ms • e„,bek U.- S., Bprea of.Willis 

"thlittatirto themlements' listed in the table below ,Eb As Ba Be Bi Cd Co Ch'' Gall.,Ge,;Au " .... • 0la., •••.••• •,.. ._•iffbiall. larripAnst„biit :were not detected.. t --- 41-- ,, a. -.:, 

Explanation of a 

•;more than 10 percent 
,5-10 percent • 
101.-5 percent 
0•0,1):1•4 percent ' 

. 4:XSimpla * 4 •1 Al - ' .Cr '' - e Mg - /An - Mo. 4 
- k •-. n ' Zr; - no. :. . . r , ...„ „

5 RWS-10.71117. - C F B ND - .1 G-' , 'C' C E.,'. • P.,!" ." •_. ND F . F E - - E
24r 11WS-10VF47 C F 7 A . ND 1 G. • •C'. C E . ' P..4 •:E - • G ,ND F -- • "-, F v E. : E
23 RWS-1000 . C .. -F B ND G . 'Cr C •E - V...t. .E•.s • G -• '.:-M - F E' s F E
22 ' RWS- 1 .1:: C F C ND. G • C. C E F. '• 4 F . • ' . ND F E '- - F E1 RWS-10; 7_ f C F C ND ''.....G 'IC 6 E - VA ' E , Z'PA... ,... , ND • tE . - F -......... .... E 

4„- 7- 4 -, , • 
-RWS- 10 ': D F -- B • " E ., G .,C. . C ' E F- . rE • E

19 •RWS- 1 II. 7 -:-....4- D B- .4 . 0 , , C F , ', E- • • ' •.. :.4. p E' -E-.t. F E ;- 'C E 
le RWS-10 _,.. 4- D F- C ' • ' (lc '4C . D ' E , FF.,# ..: ,i,„:'E • ":" ' G '' F E - E , E •
lt ••RWS- 991:47.,7 C F C 0 - - '•-•C . D E - ' E, ' ,1 /4 '. G ; F E E
16. .RWS-;_98F49. ,C ' F4 C ' "ritG C D E . " F- . E. .‘ ; A' 0 , • , F E • " E 

.:Sehe.•' .' itIt ' ' , e . Ile,' • • .., ,i _RWS - ...... • C F C D E F. _ - , • F f ' E • * • • ' E
4 „FM- 96‘747. C F A "`_• G r'' ' D E F' , 77; - F E • E-RWS-._9V4, 7 C F • C ' G C' - D E F,:•'; F ' E ' .J. . E
2 -1,tW5- • 9447 ' -C ' F A G C.- ' .D 'E F: ,.., , ..„„,!' - E E 

. r:• -- 9 7: - •C . - F _ B E G ' ' C - C E i-- F •.-... ,:. • - ' E.A- ' ___... '-• .., .,,
•• - : -"' ; R' ", ,, li:-L' . ,F .1 C E • - C • D . E •-a, F * •E •

AWS-:90, : '.ift.' C - F, _ C E ' •C D E • , •-‘ . E • E , F '•:;E .• E E;'.'; E
RWS.29.4_, 7, . 7, C F-- C E ••G • - C . D F. . ,••••:,•• . ' 0 •A. E F . .4,E - E 

v. RWS=' 89P1 ': F A ..E G •C D F ' 7 ' F •-•. 'E''_,„, 7. C • ' t• E __ F- • 'E ' '•ND. E a .1,4RWS- ' 811--47, ! C F 9A E s ' Q C F ' ,• G.,-• Q. F - F:; - E - . F " rE D E , ', C 
. ai.44-:, -- 8 7: ! C F C ND' 6- . c D E - F ' F D .,- F E • ND E

-RWS:- 7 'C F C • ND '.0 C D E F : F - G D \ .F. E 4:•., ' 'ND., E
MN'S- 85t47. , C • F ; A ND -- G C. D E • F . - • F A .G E • F. ' EA -.. ND'0 1 E4 RWS, .g4=47 . 1") F ; C . ,ND G C D E 'F., '', F - A Ca'"' a E F - E . , E• fM ` ND - E1 RWS- 8347. -"- D F tri.1.4 ND - C D E,. . • , - G • F , AG •• E F• E - E ND " E • „ •11" `,:-"-': ' . . , ' * ,, ' , . 4,.,;,.;••••,

' 'RWS- . F ' .d ND G ,. C D_ • F -,. ' ..• F G F 4 -, NV EI RWS-',8 47 F B . , G ,C : rt,,E ; ., % 4,A14,. •E , • -• . , Parr, C.' . E 
, 

q-1,' RWS-iO-41. , • - ••• .1' ...C WI= ND MI 'in " rial - ' G . 



 

 

		 	 		  	 	
	 	 	

	

	 	 		

	

	

	  

	

 

 

4 10,.... i , . .. 4 
• 4: . 4. ' .74. 4r,;,°. h. '..:4 

.",Phosp 41ir -tnein hosphor e a :trench near to of On best sidipt. n„n Valle S Et-.- ...
4 . R. '1 EgNMadison CowstA . ontana;" on overturned west limb of=Madison-Range sync.line„,tBeditistrikti.N.'45....F.::,and dip 55°. NW.:. Sic on 

• airured by. R.'W. Swanson and sampled by J. A. Mann and J. 9. EvanslrfAugust 1947,.i-Samplesianalyeed by U. S. Bureau of MineS,LaboratorY 
briny. Oregon's', 

Sandstone -
Quarttlte v- ' 
Chert and mud.stone. 
Chert and mudstone 
Cheri and tnudstone 

loluds4ne -
Phosphata,rock. ePperty 
Limestone,- argillaceous' 

..Chert and mudstone 
Chert and mudstone 

Chert and rnudstone 
Chert and mudstone 
PhoSphate rock.
Phosphate rock 
litudstone 

M • to*:calcareous 
Pho to rock and muds One I 
'Phoephate rock and phosphatie-sandslone 

. •. 

. 

Thickness 
(feet) . 

Phosphoria formation-4op and ba to 

• 
RWS-43-47 90:1 
RWS-42"-47' °81:8 

,RWS-41-47 84.0 
RWS-40-47 • ..;,78. 0 

. 
•RWS-39 -47, 
RWS-38•47. 

0.55 
0.25 
1.0 

23:5 
0. 5 

'is. 4 
.31;9 
37:6 

14. 55 
14;80 
15.80 

RWS-36-47 4. 55 . 56:6 20.35 ' 
, ,e.RWS-35-47

• _ 
4.45 0.7 • 82.1' 24.'804 

RWS-34-47 
RWS-33-47 
RWS-32-47 • 
RWS-31-47 

, 0;7-
;,0.5 
31.0: 
26.9 

di; 4 . 
. 84,9 

11;8 

29.30.. 
31.55 ' • 
33.15 
33.45 

26:12 
75.82 
83.80 

RWS-30 -4 7 • 1.4 72.315.4 33.90 84.42 

RWS-29-47 O. 7 34.73 . 
RWS418-47 3.7 56:•7 
RWS-27-47 '14.6 37.0. , , 
RWS-26-47 
RWS-25,47 

214 38.9 
f'92.9 

36.58 ,:-
37.311.2--;p 



	

	
	 	 	

 

	
	

	

 
	
	
	 	
	
	

	 	
	

- -.4 •
formation me suiiid and Phospiatle. Shale, ember sampled In handirench ado crop on north, a A ,She 
:4 6 S., R. 1 E,4btadiscm County, Montana,:. near crest of small dome. it west side of Madison Ratlesynclina:r,. strike t4. Ss 

ction•measured by_R. W. $ mei J. A. Mann and J. C. itir'Ssttiples analysed' by. U. 
tory, Albanj*, Ore gon. 

Ckness 
(feet) 

Phosphoria forma 

Sandsffte7•Cafc.areous, cherty 0.75 
SandstodeiSCII1careous, cherty 6. 75. -
Chart_and sandstone - 10.15 
Quartzite,. 12.95 
Lftnest 14.40 

Che z )18.70 !I; 
Quart:it • ••c hart 
'Chart Li ipliiittite 31.90 
Quartiita 34.80 
Quarts1 Chart 46.10 

51; 60"'
62.90 
64.60 

#.0,
Chi 

...,,A2 Che 
21: Muds 

190 Phos 
1Sr Muds 

sandstone 

s thin mudstone: partings •
'thin mudstOe partings

cairecnis N. 
ki, ,cherty

calcareous 

69. 

, 73410A.
• 77,25 : 

82.25' 
• 

• 87. 45;1', • 
92. 

94.0 w 
95..45 

1.12dr,;,7
'3.04 
6.36 
886• 

—14911 
16.57 

• 17.89 

• 0;17 
,, 

18 Mudst riots* 
17,, Mudstons, Chatty, calcareous 

'RIMS-15=47 
- RiNS-1447 



  

	

	

	

	

	

	

	

	

	 

 
 

 

RWS-13-47:.2.05 
0.75 

RWS-11 -47 0.5 -
I'RWS=10=47 1.5 

.7'-.RWS- 9-41 . 

403: 
104.70: 
105.20 

13, = 8-47 
R WS 7-47' 
RWS-6--47 
RWS- .5-47jWS 4-47 

1. 2 

0.45 
0.15 .--

406.40 
107.- 2 
10'46 
108.3 
109.3 

11 .46 

124.04 • 

141.2/ 

--- —41 
112.0 • 
112.-
118;3 
122.0 

- 12C5 

.145.1 .. 
146. 16 Ar 
146. 714• 

Quadrant fOridliti --..0 





 

 

	 	

• .t.iii‘r.--.•-'164/4xCh: 

;;;;„ • • • • • 

• 

,••••••••••••111., • 7.11rierrilirk19.11r.r.• 

t ; 

rY 
, wJvr 

se. _ 
• 

•-IF-

7,"7-101.1 
• , 



 

 

	

	

	
	  
	

	
	

q' forma 

3-47 

4/4-47 ," 
R W3.41-47 • 

• '..RWS.:60 -47,
"`1- f..friNS -59-47 

ltW.S-58-47 

33.9 
37. 3 

1.8 
42. 10 

• U.: 
'Mudifo •. 
Mudstone 
3dudsto 
,Phosphite 

' WS -56.;4
.RWS 55'74,
.RWS - 54 -4 
'RWS -53 -4 7 

-41. 4 
r. 45.25, 

46.'1 
48.'60' 

*.494;0 

osphe
' dst '. As 

Udi 
oncnt 

41violor,,- . • f 
kr fit 

udstone , 
t'calteti . 

adstone. 
dstc* 

• 

t 
-REF'S-52-4+ 7 
RWS -51 -471.5 
RWS-50 47 6 

-RWS.49-4 7 .1.3 
RWS-.48 -47 1. 35 

RWS-47-47 
VP-- • 1:15 

1, 43 5 
-4‘ 1.2 

12, A .% 

• 

• 





 

	 

	

		
	
	 

	

 

	 	 	

 
	

	
	

	  

	

	
 	

	  

	

	

	

	
	

			

	

	 					

	

	 	

	

t • --
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r , 

•41-(..e•••••,* 
.rn.,• ea, 'Pl.*. •inn •A .1.• 

!'• • 

• 

" • reock: uont -

•L.: • 

Sy. lip, 0.j, 

J.#.r..C 4 
• • •

Tu ... '7-

•• 

" -"rrrou 

feel 

• 

' • . 
I 

• 

'A:.•%4:r. 

• 

• • 
t•••••••-r. 

• 

-um+ .• 
• 

: 

-.• 

feet); 

, 
• 

• 

• 

•.• 

-vet, eve
tac 

flow,•• estlinat ' 
d E membe 

• , 

sae 

c 
•i*A43 

' 6r, 

! 
•1.•

• .s.•.(, 

86; 
.4,02 

-, 108. T. ,„._ 
. ;II 16tt 

'1,1.301
•, ... . 

''' ....1 - , • 

•... 
,.... 

. : 

, • '' •(I • r - 11 .- • .;: - i P<I. , C:t ' ' '• -,, , ' ',.. -.x 

40tefitictimp:Let • • 
••," •,• . 





	

	

		
	

	

	

	

	 		
		

	 	

	

	

	

					

	

	 	

					  
		 	 		

									

		 					
 	

	

	

	

	

	

	

	

			

	

 
		
			
	
	

	
	 	 	

		

	
	

			
 

	  

• • • 

• • 

. • 4.„ . • ' 
, • • 

• • • 
. .11 

.• 7.'174 
1,•••-.14 •: 

i ••• 

• ;•• •-•\`Vt. • • 

. i.‘,4••• 
• • 1;.;•••_ ,••

•••".•• 
„ . • 

t. . .; • • • . 
-,:774r TTN-

trir:47, irr-r"" , 
tone • fr7,

77751r7r 
-• • • ' •Usl'One. '726'4-47 ' .: • 0.17;4 :4.71 

'phate roe .
,•.••• 

• 263-47 7....,::. •_..... -:•,-. ,,,,,,,.;,, 4 . ...k.1:1_ ., h„,1.--,- .- v. .. : .• • ,, . . _
&Ls tOtiejik- -47 • -•.! : . . 

,. •- — . s. 't.k„..:•`:,--"7-,1t7k;
C..11::* 401164171..r:PC • 47 4,• s... ...,„ :ix, - . • '-. -• • • ,,,,A ......... ... .....,V• • .- • ; • ; %,, s.;ia:-•.. 

•P' ...,-,,,,,.!...,..........r...firl:,.-.----.-. -:-• • • ,.: ••---iTr":"; ,,47,-.74'.' Irv, •,..... .•••••••,...,:n.'• - : •,4!'i
•. ••*•7;*-tft.:*;g....0_4:•. • .• .., • 1, •r-t„e • , • • •, 

, •.... ......• • 
•t44'' 7----naiss.h.c...i.••...t....._„ -..•....•,-..: -.. --.4.;'......7

.....,..3.v....f.E.,•• . - - 0 • 7rIe .:-ON tone`P* - 2.Jr s-1;‘; '.• --. ,•.:.. 'V Sands foiii)i • ,,1'., • - 2547 3...t.,... ,•,,.:.,.) ' .....!...... . •-• -"' .".'t , 5874.7 ' 1,',..4A,' • ..)4".I , .1 45' udson1? ' 57-47 
.•. • stone, ,ost 7 • 3.0

"ft , 

44 •'t - k ..-' •e.:: W 5-47 ' ZS '''"" 
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STRATIGRAPHIC SECTIONS OF THE PHOSPHORIA FORMATION IN UTAH 

by 

V. E. McKelvey, L. E. Smith, D. M. Kinney, J. W. Huddle, 
- • 

F. liosford, R. S. Sears D. P. Sprouse, and M. D. Stewart 

INTRODUCTION 

The first of a series of reports giving detailed stratigraphic sections of the Phosphor is 
formation in the Western phosphate field as measured and described by the Geological Survey will 
be released as Circulars within the next few months. Because of the needs of industry for many of 
these data during the 1951 field season, and in view of the unavoidable delays attendant on publi-
cation;the tabular data to be included in these Circulars are hereby placed on open file in simple 
reproduction form (prepared by Ozalid from photographic negatives) and without explanatory text 
so that immediate use may be made of the data. 

The t ables include data on sections in four states: Montana, Idaho, Wyoming, and Utah; and 
the tables for each of these states are bound together as individual reports. The tables include name 
and location of section measured, biref descritpion of geologic setting, acknowledgments for field and 
analytical work, abstract data on the sections (bed numbers, rock name, sample number, and thick-
ness), and analytical data or the samples. The analytical data include reports on P 05,and acid 
insoluble for all samples and additional analyses:, such as A1703, Fe203, loss on ighition, F, and 
V205, for selec.:ed samples. Spectrographic analyses for a rarge number of elements are included 
for samples from selected localities, and special analy.,es have been made of a few samples. 

• 
These reports are placed on open file at the offices of the Geological Survey in Washington, 

D. C., Spokane, Washington, Salt Lake City, Utah, and Montpelier, Idaho, and at the offices of 
the Idaho Bureau of Mines and Geology, Moscow, Idaho, the Montana Bureau of Mines and Geology, 
Butte, Montana, and the Wyoming Geological Survey, Laramie, Wyoming, and the University of Utah, 
Salt Lake City, Utah. 



	 	
 

 

			
	
	

	

	 
	

	

	

	

	

	
		

	

		

	

	
	
	
	
		

	

	

 

 

	

	

			

	

	

	

	
	

	

	
		

	

	

		

	

	
	

 

	
	 

	
	

	

	

 

	

	

	

	

	
 

 
 

 
 

 
	
	

	

	

	

	

		 	
		

- - 

,
formation. s amp e in Bea.r.er Canyon, sec. 18.(114, r Iv, 
ther, from two overlapping hand trenches ,and ,natural outcrops. 

beds R-1 to R-35 sampled in lipper trenchland-liaturat butcrt 
er, trench.: Beds strike northlind din,60!'El '-Section meaSureff 
Payne, R. A. r. ulbrandsesViind R. S. Sears n July ..1947.-

Mkt* 
beds P-61 to P , 

h..40 fttbt; it and not 
• R. A. Hosiplil and a

.Authority., y 
.1!;•+-

insoluble 

.Limestone, argillaceous). y . . - .fos.' col.; no. ,47-HW -3171 - •,;, , 1. 41. Z ..7 i -x,9.2- 0.6 : 
wtestone,- argi llaceous', R 7 , ,,. ),• 4.2 ' 6.3 •1124111! 1,,',9;,̀,,,

/ •6 .. 8 - 4.1 , .3.1):, ,:2...t-Chert and limestone . RAH 1...• 6.47 
,Chert„ calcareous 'RAH- .95-47 ' 245 -2.95 ' ktal. :. ' -. Z.4.',
.,,Cbertcalcareou s RAH*94-47 . 6.5 3‘. 25 . 2.1:"2.: 

• -. ,• - • - *w*. 
osphatic RAH-.‘:90-47 ., ;. .3 (8.0- Z. ' .r-.,. , ...

ItiOstonei ',containsns chert . .o -pi -) •'...,... . . .
4.,. • • rations r,,1 RAH- 92-47 1,2 - / 2;10 '''.5.1414;.

(. _. , phosphatic • .. 91-47 - . 2.2 13.4. 4. 3.9 ''' 
4 • - - - e, argillaceous, - 6.. . :.." 

‘icalesit.eous 11 . -47 • 3.7 3.85 ...-- i. ,,..
Dolomite ' •'f 49 -47 5.9 ' 3.6 ' 1,•:. 0.8`" -1...111c{,. \ •,.• . . 
Dolomite, argillaceous . - R - . 881.47 8.7 - 3.7', Y 3', i.0. 
Dokanite, calcareous, :141144 -
....,,i i1Paceeee RA

, 
' 7 6.1 2.7 , ; .1:4 

4,8„is, _ . .. ,. 1 , . ..,... - • 

vaertiand dolomite RAH- 86-41 , 11_8 o 50 ' 2.4 ‘. Z. 0 
Dbianiife, cherty r . --' ,RAHr 85-47 10.2 '' • ' 0- , 0.6. 0.88 
Dotomitu• cherty RAH- 84,47 . 8.0 .6 0.7-.7 1;, 5 . 

,-. 0
doloniite,•RAH--,. , 83-47; ,, , 5.3 -'40.2 • . 5-"':',. 1. 7 

Do te i RAH- 82 -47 - 8.8 / ' :p.6 0:1;_-:` 0.63 -
Dol e".. . RAH-, 81-47 8; 3 / 0.6 0,7:f; 0.51 ' 43.44..' 

'Dolomite, argillaceous , RAH- .., 80-47 ,".. 4,4;8 0. 8 1:9 ' 1.4 -. 33.2 
Dolomite, a rgilla ce ous RAH- , 79-47 ' • 5.11: - ' 0.8 -1,5% 1.9 33.0 

4 Ayr 
if colle ttion• =de by H. edo7„.., Paleoetology and titre BranCh; U; Geological S1:4e;-•,. • ;„ . 
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345.24 • 
argillaceous ,RA11:1?,1477-47; 346.24.. 

Doloinite,4rgillaceoui RAH-0.!. 76-47 -- .349.19, 
DoioiniteAargillaceoutj, los. col. 

RAA 150.9 351.95 ?: 
Che tdolomitic : 1 • RAH-,7447 160.9 354.45 

Idsa noA.argillaceous RAH' 3-747 0.60 - 16 338.717 
:•Litnelitkes)tphospha.tic, cherty • RAH- - ..72-47, "11.4 170. 386.07' 
IstudStoiii:;.Calc are o u s RAE- 71-47- 1.3 173.8 390.49 
Chettand mestone RAW 470-47' 0.1' 176.6 390.77 
CtiiirVand dolomite, calcareous R A H4c.69-47 0.15 186. 6 392.27 4 

y -
he dolomite ••• RAH-. 68.-47 0.10 196.4 393.25 

•Cheri.Viand limestone RAH- ,- 67-47 1.95 200.4 401.0'5.2 • 
e:-and chart RAH- 66-47 0.2 207.6 402.49 

Ch. estone RAH- 65-47 1.75 214.4 .414.39 
LimeS • d cher! RAH- 64-47 0.55 219.2 417.03 

Li r. . -argillaceous,- .. • . .,, ,...i,•i?"" , .. ,‘,'..., ''''. i 
... • • • , . chart rioduiles - . -- 48,147 4:0 0.6 S.5 ' 1-.5 -. 0.05: e ..,22.7 " 46.fl. • •4.0 ". ,

7duclAttOpe; Calcirecnis - ..' 14747 3.8 0.4 4: 0 1„ 9.. O. 07: •• -46420.9 :: 50.0 , .7.8 .3.92 ,14. ,.144ucistone, sirolittnitic • L13-ie.0146-47 ' _4.1 O. 1 5.0 ' ' 1.9 ?X--ip 0.00 :1 '' -:# 21;0' : 50.0 . .•11-..r.'...... . 4.33 ....* 
:,--- Modsidno Atikareouss LE 115-47 0.6 . 0.5 15.0 ,s 3.4- , :0: 12' r i. 54.4 . :;-•12.3 :- 4.63 ,- * ""/76.:!:idudst t • r•

• 
-' • • • 4: ' 44:-47 3„ 7- ". 0.3 ,A.1:- !.:9. . •?19. •-- -MLA 314 ,,-;„...• 52 -.5 . .,.•:16.70 ' • r- 5.,4 .L 7';''. 

..- . ..'10....V.„,.%111". --... "r., , LES•140r47 • 4.9 O. 2 ' 6.4 '''', 2. .0.1 - :, -: 56:19• .... - 4:7' Zit ' '4' 6.72• ,...3Audeitorsi,•dOlomitic " t.ES-••• 139-47 4.3 0.1 • •8.5 :" r 7-- •0.' '''!. 60.1 - .:' -A) 25:4' 7.15 '-•'. * 4.___,Ir `ti,.... ,r.:,Maidstone, calcareous, dolomitic LES-- /38-47 2,4 O. 3 7.: 6 : 2.4 ?,,. ,41'.vto - 8 - 56.8 ' 27.8,- .:, „,„.7.87. .
Modstone; calcareous '.;;;ti LES- 137-47 0_7 0.2 10. - z. 6,......... 0. 05 ..- 0.4 ..-1';;, :"- 73.1. 28.:10-iit, "8 01,,
hiMstaioe .1 . .. LES-136-47 2.0 ,'' 0. 2 6.'. 14; , . 0.14: - - 4A.s= ..--'65.1 30.5',,,,4t.1 8.41--. - , , • 

. - .. -......- • • „,- • .•••, ' - •.'!;; , '.,:4:, .'• • i,_,,. . , ' •-.' •-t,- '• .- tic, 04ir
adatone,,‘,11Olornitic • L1tS:= 135-47 4.5 \ 0.3 9.1 :3 - ,0.0 . 0 4 . - 61.9 , 35. '-'• ...9, 76 -,

Madsfaii;24crlomitic • ' LES- 134-47 . 3,0 0.1 ,9.4 ' .7 ''• O. 0211 0;15 .. '.- 60.9 - 38.0 .10.06... $ 6.., ,llsclstoileftoinitic LES,;, 133-47 '"0.2:: 1.7 10.'5 ... 2 941 , , 0.04' AG ,I-J7':. , ..i."..52.3 - ..3162, .x., -10.40 - ' 
sp '4,,4 • . . . tit k; argillaceous LES-:143-47 I..2 17.7 l'41 1?4',, 0.0 7:39;4' ' 31.646. ''i -----e: *V ,I.F:P33.1 ,.,

• .phosphatic,- and :'--*-* ..... ..Y.1: 4irtt Itt.• . . o,-;calcareous lif. ."-i! ',.- .,., .,.. , v.:._-
-*tithilstiiitie'f. : :• _Ltht- 142-47 1.65 8.7 ' 4.7 1.-7: ;' 0,14 , -- • a .•,,' 35.8 41. ' •4. 46 . . .- 2%, .'• . ' - - ,- -.. .-'4. ,„ v

;• argillaceous - LES- 141-47 1.2 ''.4.1 5.3 1.9 006 23; -, 35.8 50.98,
4• MitsithIket'rc•ck . , RAH- 11r-47 ' 1.8 * 31.5 1; 6:.' '0.61. 0: 17 . if -- ' -6,111. - 4 5 44.05 107.61-w-... • ,,3 PhosPhitteiock • ' ---. RAH- 11047- • 1.7, 31.4 ' 1.8 , 0.40 0.11, , 135 , .., 5: 8", ' .-- .1.9 45.75 . 16 L 007,?-4.
Z. PhOsphate rock: argillacem3 -, ,-,:: RAH:0109-47 0.-5 v 21.0„ S. 4.••••• .1.6 0.06 2.2 - 'a: } 2.•-• 29.4 - 46.2.5 , fl71; 50.2 .: 
1 PhosphatCrock *RAH-108-47' . 1.3- 31.5 1.1•• 0.63' 0.22. -- ' 8:8 • 4 4" 0. - -47.55 . ' ‘..Z1a. 44 

_ . ...A < .44 , . '.. i.
'''''.:reit- 1.-, . ' • a • . ...... -...,,"-, . • , ".14.). ni,

oapbste'rock .. RAH 107-47 - 0.6 , • . g.z6„ wilke, .24.0 3.8 ' 1.4 0: 28 1.7 .r.' 411.:15, --r• .. .:.' .. 



	 

	

	

 

 

	

	
		

 

	

	

	

	

	  

	

		

	

	 

 

 

 

 

 

	

 

 
	
	

	 
 

	

		

		

				
	
				
	 			

	 	
		
	 	 	
	 	
			 	
		
	 	

	 	 	  

	 	
	 			
	

	 	

	
		

	

		
	

	

	

	

		

	

	

	

	

	

	

	

	

	  

	

	

	

	

	

	

	

	
	

4Pb°1q4aghtik117.• Phosphar rock".
P- Mndstooe? dolomitic 7. -

rp.:115 -Phusphate rock,. argilliceous 

Phosphate rock, lower O. 3
lirfoot cberty
Chert 
Mud,. • omitic

PAu, Chort 
Dol. • • % 

RAIF,1
A,Hz100

VE114-174-47-
VEM -173.47 
LES- 179-47 

59. 25 .• 
63.05:: 
64. 15 
65.35. 
66.95; 

455.29 
'":„. 458. 11

458.88 
-ta 460.44 

461. 08 

wistonSA dolomitic 
Idudstneior-dolumitic tK 
Phosphate rock, 'argilloctoousi*** 
Iludstone 

LES- 178 . 
LES-' 117-47: 
LES --176.-47 
LES-.175-47; 
LES 

68.20. 
68. 70 
71.00 
71.• 
73.10 -

492, 70
495.70 

•:491. Y8 
508. 18 

-* -t254.-508.35 

to 
10?. Madstonse:calcareons. 
lblt calcareous, 'dol.cimitic

•100; 'Pbosphat1l:rock and mudatons, 
caroms., - • 

1 Itrk, ' 4 ••dolotoltIc ". 
1.AziesiOne;1•. argillaceous--
Phosphate, rock and phosphaiic 
..atudstime 
:Phosphate roek and phosphatic
• 7istiestoaet ' 
• mistime calcareousi 

•-‘,4"LES- 3,-47„
1_,ES,11 72.•=47; 
LES.; 71.-47' 
LES- 0-47, 

LES 69-47
0 • ' .4 4 

LES-'ffia-47 
LES- 167-47 

•LES- '166-47 

LES 44:163-47 

0.8 
0. 

0.7 

0.9 

0:5 
0.. 75 

0.6 

O. 8 12;
17. 6 '4.. 9 
- 7: 5 • 8. lf,.•

Z.3 ' 511i, • • 
•• 
10.1 6.2 

' 
00.'. 210- - 8.6 l• 

5.0 t '1; 3 
• 17` .5 5.7s 

22.2 

;0:09 
cr.,os 

. 
0f:18, 

c 05„; 
O. 04 , 

.4 3 • 

2. 

-73.90 
74..80 
75.10 

., 75. 80 

76.70 

r 78.65 

•ify. 
-508.99 
- 524. 83 
527.08 
528.69 

537.78• 

'537.88 
537.95 

. os 

I64,,r43 

*Aliphatic' and limestone • LES- 164=47 1.1 I 8.3. 4; 35 , . ft:573. 53 
phosphatic•

iludotono., phosphatic
' Lime stone • 
Mudstatie 
,Mudstooe 

LEVcr63 -47 
LES.; 162-41
LES-. 161-47 
LES--- 160-47 
LES7 159.47 

0.55 
1.1 
2. 
0.6 
O. 6. `,`, 

9.4 9.6 3.0'0;02 1.0
7.8 11.6. 3.4 0.07v • .--
0.3 fh, 0; 63.: 0.04' ' 
2.3 11.5•; 3.6 0. ZS 0,34'
0.06 13.0* 9 . O. 11 ' 

00b -

• '85; 40
I 00 

70 
587.„28
sesiz 
589.50 
589. 53 

iMedstomi • - • -
6 Mudstooe,° phosphatic

•85.• Mudst,one, calcareous 

ilk= 54 te* argillaceous' 
83 . • 

P. 82 NIntistdnet, contains lime itone 
4' concretions -
0 81' Mudatone..-• 

LES- 1 
LES- 157-472. 
LES- 1W-47 4 
LES- 153747 
LES- 154-47 

LES- 153-47. 
LES:- 152-47., 

LES- 151-47 
LES- 1,50-47 

•
" 0.3 O. 15-14.3i. 3. 7 .0;31- o.
0.4 0.2 4 315 .0.23;: par-, .
0.4 - Z.0 l' 42..6E1 `3.7 0.10..."0:46 • 10:
0.4 8. 60 , -9,15; -O. 05,-, :1.0.- x,14.4
0.6 5.3 11.0 -`• • 0.10' 0.64% - 14.11::;- 50. 

-1, . ""•-* '"rit0.9 , 0.9-- t. 35:5 
1Q 49.y 11.0z 3:-• 0.03 't 4 -4 - •• 9 

,••• • • _ 
2.2 0 11904 -1K-7 '0. Ott': 0. 1.3‘,'
1.6 • O..1.13. -10.p ' O. 024t 11;•6" 71.6 

.4 t • , Aof chemicalkanatities tables. ; 

6.10 
86.70 
87.10 
7; 50
8.10 

9.00 
00 

•• 

589. 58 
589.66 
594..35 ,4• 

x .08 

. 597.19 
602.79 

A
aoi. 
605..03 



 

 

			
 

 

		

	
	
	
	  

	
	

 
	

	

	 	
	

 

			
	
		
	 				
		 	
	 			 		

							
	 	

 

		 		 	
				 	
					 	
		
								 

	
							
				 	
			 		
		
		

		
		 	
	 		 	
			  	

	

	  	 
	 		

  	 	

	
	

	
	

	

	
	
	
		
		
	 	
	 	
	 	

	
	

kik' sliitie* ':Pitosphatic'teins, , # • e,- . 
',,* ItYPsubi'' ,04:' - '', 1i0C:1;
LimestorieWargillaceous!. rte. -

'11rtudstooe•aiwd phosphatic '-•,-- *. 
„pcmudstcme,;econtains gypiunt Tr.:. 
MudstoneZtaleareois; rnudst one,

'and phosphate-rock ,....:-•.,-• k 
•Limestone concretion near top

of bed P.:77 , ,- VE 

Mudstone,-Phosphatia"' .. VE11- ,-•4 
Phosphats-rock,..argillacet;us, - -;, r•k... 7, 

,contains gypsum -r .- ViM-167;47
Limestone, argilla.ceous ,,,t. -ki- VEM -166-47. 
- Phosphate. rock and pholp &tic

4Y-mudiilone;" contains gypsum • "VEM1' '.65:47 
ludstone, calcareous ,. ' .. ' "V(544--164-47li 

Mudstone, I:phosphatic and
limestone VE15-163,47 

Phosphate rock., argilliceous, 4:te•-• -conteins gypsum E 47 
Limestone and calcareous,' 
',.mudstone VEIL-16147' 

VEM-160-47 

IiiMz159-4T 

'.. 7'1.58:47 
5 Dolomite, , argillaceous •VEMt157.47

64 Phoephate rock' argillaceous 

'VEAK

V'EM;OC:477
Phosphate rock V,RIV1S5-'47 

P- 62 LimestOne, dolomitic VElle-154•47 
_ • vtitt 
6 PbosplEate rock Vffie-1 -4'7 

-P-.60 Phosphate rock, argillaceous MEM-152•-47, 
7P-t,59. Limestone;vargillaceous VEM-151:-47 

.3,38 Iludst6ne„...: • VEM - 150-47 
7 MUdlitiabli;At y VEM -14947 
6- _ . • 

-Mud., lomitic. VEM 48-47 
P-72,55 Limest,S4;'itrgillaceous VEM-1047 

Mudstpoe)rcherty VEM-:146-47 
P453 LizaestopePA' ; VEM-145-47
P. 52 Mudstonic;:talcarecrus; and 

. phosphatic.lithestone VEM -123-47 

1.6 8.5 7:9 1:4 0; 13 .• - ..,4: -.. -- • ,.. $.., --2.7 v' ' 13.9 6.06-1:1.9 h• 
---Ir2 - .• ;14%11 

- - / . 4Z . s : / . 2. 3.8 - 0.4' 0:021 
1: 4- • ' 1,4 _ _1.11 ‘ 6 0.0e,",, • 

9 :t 8.4 8.3 f: 5 0.06 i 
....` '',j,\-.. ,.*;•'1' . . 

/ : i.., 8.8 10.5` 2.5. . .1 
0.6 ' 4, .-7 - 't 1.8 - 0:05 . 

• 2.0 ... 18.3 &0 1.9 0.05-
2.4:" 18.0 4 1 0.12 - , 
1.1 . 2.6 1. 0.6 - 0.02 " ----

,..
1.0 31.2 2.0, 1.5 - O. il'!". ;F:.- -' .-
0.9 23.6 - 3.2:.;., ,44 0.06 --N...'1,--. 
1.5 2.5 3.0 •,i-,, .- 0.08: •-.-

• 0.9 6.7 9.4' :2; 6'.' ' 0.004 
2.1 4.9 9.4 - 'Z.7 :. , '0.08 ' ;1,..-. 

3.9 O. 9 2. .5.1/: 0.if 
1.7 0.8 . - :1:3 ..:',.1 0.12. 
0.9- 4.2 " 4. - , 0.051` 
Z:3' 0. 7 • : .4.r; 0. 04‘,/le 0011C-

„, e. : ,. ,.. 4,.i/ - iii:D.4 '"-- - 0;00 -'•.•• - -
' ,.:a:''.. .1.1V; 

4, 

ci 
insoluble 

` . ,.7 • 40114 

*, 4384' 4. 2:0'1•• '. %el( ?--, ' 
6 ._ .-35. 0 

tk. 47:7 , 
9.',7 ---:25.6 
. -. 23.9 

''. '397, 35*- ."' - 196..71 
-

!:-/C.7 , 7.4
i.•,11:43. 0s„ . 52:95 :._:...9.. 2 20 
430:6 24. Z --7 

57. 
" •

/50.9 # 
- Zt 7 35.3 

''''4.3. 65.6 
35:5 17.4-

12.9 63.3 - -
- ,,..--, • 

-654.23 

?...77551..3 6728 

:761.24 

44-c,
113:8 
,114.46 , :,777731.. 4802 

ti;311•61244e;-.. • 810.02 
us. so 833.22 
119- 90 . 856.08 

Crt • '887.2i1 
121- 80, 908.52 
123.30 • 91,2.27 

;-1124.20 :918. 30 

426.30 9i8.59 
' 

130.20 932.10 
131.90 933.46 
132.80 937.24 
135.10 .. • 938.85.. 

o
I37 40L ; 

•-

https://�VEMt157.47


	

		

	
	  
	

	

	  

	
 

	
   
	

	
	

	
	
	

	

	

	
 
	

  

	

	

 

 

	

	

	

	

	

	

	 

	

	

 

	

 

 

	

 

	

	

	

	

	

	

	

	

	

	

	

	

.51 ° • 
Ott& targtUaceons r'

11 1,, 50 -Maidstone and Cheri -
P' 49 Dolomite; argillaceous

Miadstone, phosphatic
47 - Mudatone; phosphatic 0 .--

22-47 - • .4 
VEM-121-47- Z.5 
YEW:12047 • 3. 2.;:'
VE111=119-47, 1.5 
VEM=118-47 • 2.2 

0.3 _ 
3. 9-
1. I 
8. 5 

10.35 

1..:3eg Irs . • 
3: 9 
1.4 0.4 
4.3 1.4 

• '1.11 -•• 

0` 
-- 139: 

142:30 
145.50 '-
147.00 
149.20 

946.47 
956.22 
959.74 
972.49 
995.26 

4__Aekt •
VE101747 0.9 150.30 . 996.25 

P-245 Phoisphaiir -rock ìrgillabeCMS 
-Benditonef:plumptuttic

. Limestone concretion at base 

VEI4-ll6-47 
VEM-114-47 

e 

18.0 
13.9 

3:8„.• 112 • 
1.5 

:;;‘,!-T151.30 
152.90 

1,014.25 
1,036.49 

-4".• ; ; 4;7- _ 
Litiestos*k2urgillaceous 

`2 ir 
&412 gone a 

Liniestione cretion near base 

41; taistoTheriphs. *sphatic
41 40' 'Weston* c • 

ncretion at top Of
bed P.4 

• 
P,-'39 M, •r` lomitio 414, 

• .:38 PiiiceT4hatiVock, argillaceous 
"y 37 Limestone•g-

Phospbatelgock argillacedus 
. -and limestone-

• P.,;„, 35 .Phosiihate'rocli„ argillaceous 

34.„ -Ccalcareous 
Pltaslthete rock, -argillaceous

32 1.3mirstOste,„1 -.' • 

4,7„;, 31 Maxistxinc,rt alcareous, 
.pboathatic

30, Mudatone; phosphatic 

VEM-115-47 
VEM-113-47 

VEM-112--47 

LES 1.32-47 
LES-131-47 

.47 
29:47 

LES 8-47 
•Los0277ilk 7 

LES-; 126-47-, 

3.5 
2.2 

0.6 
-0.65 

1.45 

2. 5 
13. 1 

7. 8 

- 1. 2 

2:1 0.s 
'5.7' 1.5 

7.1 1.8 • 
; r. 

0.5. 0.4'i 
5.7 1.6 
8.0 

2.0' 0. 6 

,9.0 _ 2.3 
3.9 1.1 
1.4 0.4 

3.0 -0.88 
2.9 , 0.53 

3. 2 , 0!.78 
= 3.9 0.91 

1.1 o:3r• 
,•••';

3. 1:0, .:. 
6. 1. 6k` 

,;;i1
o„.-orz 
0.03; • 

0. 04 " 
0.08 1:4 

18. 5' 
43.9-S-,154.20 ; 

55.5 1'36.20 
.!1441, 13.8

49.7 157.60 ,
58.4 

34.7 1). It 4• 2.
iA 44 
13.2 66.4 16 ,.E9.0:- 25.1- . 
3. 7.8 • 11.0 164.40; 

9. 4,, 27.2 167.90'-
, 9.3 22.8 ; 170.10 

• 
- 15.8 

171.35 
173.65 

15.2. AU:11S 
10.6 ITS.30 

1.036.67 

1,047.47 
•.;3 

1,065.81 
1,082.19 

', 1,082.15
•.1,131.61 

1,132.81 

1,210.16 
1,262.52 

.-
1,265.04 

276.80 
A41,2.79.86 

A, 286.98 
1,303.44 

;-sr 
.,,„;29 •104p.eNom:1- argillaceous

28 Ph6spha k, argillaceous
.27 careous 

.Limestone 
25 Pheisphate*Ocii, Calcareous,

argillaceous limestone. 

`2 tic • 
2̀3 1.1.4ine ''and chert 

'PeT.1,22 Linasst4ne,. . 
Mlidlotibe;%talcareous 

P-„ 20 Llaaestone ; 

12.5.-47 
LES,' '124-47'i' 
IX3%,;11,23-47 

LES= 121.„-47
*F.,! • 
20,-47 

11947 
LES-118-47 

riES-117-47 
VEM -144-47, 

0,95 
0.8 
0.4 
1.8 

1,0 

O. 6 ' 
1.0' ,
1. 3 
1;2 
1.0 *•'• 

5. 9 
17. 0 

1. 8 
O. 5 

I1.9 

3. 8 
3.0 
1. 2., 
1.5 
1. 0 

, 
3. 0.09, 
6. '4. 0.06 
147 0.'00 0.24 

"orzs--: 006' AM* 

„ 

; 

• 

1.6 ,o, ,
0.7 
1.4 ' 
0.2,1 

20.5 
11.9 

--'" le. 2' 

16, Z 

.;I1.3 
24; 3 ,
37.7 

I, 309.04 
1,322.64 
1,323.36 
1,324.26 

1,336.16 

1,338.44 
•1,341.44 

1,343.00 
1;344.80 

‘^rU4'!..111r.q.-%, - • •;
71'19 Li stone; phosphatic,
• - arginiceouss ',foe. col. no.

47-M11N:51.3 

• 



	

 

VEIK-137--47 
VEM-136z47 
yEm=135,47

4." 
*VEM - 1 •4 

• n 

VE11•113-47
• -

ITEIK132747 ZO 
i EM 131-47 ' 206.30 
VEM, ' -. 207: 00 . 
VE 
VEld-1 Z09.60 

VElit 747 210.6 
,,VEM7rg•47 211: I 

i 12. 
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I. 
.

• (i* 
-1.• , 

Addltittaa a 'set; of Brazen- Canyon 'sanap 

, ..?i,,, . ... •,. .SitImple n0.-;": .. -: M Na' 0 • i' lila -"-V''';,.‘-a0:.4 2 , . :...,,e.• .,...2 ' e ''' r- , " 

. . 4.12.40... ;":,.., 

_ 

.f, . 7 79.80' ad- RAH-%99-4 ' ,,„,,.it' 1.90 .-- '4,•0 ,.. t'-' 7 : '' ' tor. . .... ,,
*f•11- 3 , RAH- .98-47 . ,- .29.72 .• ''' 35: 70. 1.20 11, ' ....-.. *V 

- •3 ;: RAH- 97-4'7 28.42 -- , ' -- . ' 11̀."..."' '''. 221.. 75 '' ' .." 
R; 3 RAlf- 96=47 • '1.54;12t . - 19.0' " 1.90--a„.• - • .. •• I . i'34;::: 11.4,,„ 

I •_tilt- 3 RAH- 95-47 - - - 56.767 17.60 I. 40 O. 55' '''' .b. 70 ' 6 , . 11.5 '-'. . i...
3 1 RAH- 94-417 , 62:22 ': -14.00 2.0 , - 6, 9.7 *".-"--' • • 

:•7 V, • , i3 :;i. RAM- 93-47 --' 60.80 15.6 1.3 0.52 0.67-4, ' ' "5. I. ' '.! . 
'. /1=. 2 ' . RAH= 92-47 ,, 57.; Q2 - • 4.40 1.2 --7, -- " ' ,;,(i';'6.1 '4 r7t.t:(65 0.7'% - -„, 

z RAH=' 91-47 ' 43:18 :-. . 21.00'... 1.6 • 0.64 , ' 1.20 ' ..:'; 0.24, . „...- .0.48 . . 3.5 ." •..,." .,
2 •RAH- • 90-47 ?, .42; 60 - 18:80.. 8.0 ---- -t - '0.-09: ,..0. 06. 18.8 " 

It- 2• RAH- .89-47 ' 10.0Z 29.0 16.4 O. 54 0.37 - . 0.05 0.17'. 37,9•••• , lit..h,f. . --
'r-,•'R- 2• RAH- 88-47 •.; 25:8L.ry, 25.60 • 12.9 --:-. .,,-- - 0..044: . O. 10 . -30. 2 

,R-2 • RAH- 87-47 - 22:12:•,. 25.00 6.8 0.52. 0:35 ,y 0. 05..i.. ""..,- 0.09 .11.4 • . 
2 RAH- 86-47 :-, _.: .62.34- 11.20 •5.1 • -- -- --- ..t....01,05,• .•„,c 0.07 .712.8 

.z- ;R- 2• RAH= 85-47 - 26.30 24.80 . 13.3 . -- ' 0; 03 4':0.06 - 31.3 
le- 1 RAH- -84-47 . 36.14 20.2 12.2 • '0.03 - .;-0.10 28.0t. • A ..,•. • ' . _ 

-It= 2I RIO- 83-47 .., 50.58 15:4 9.6 -- .4- 03:r- 011 . 21.9 -
: R - • 1 ' RAH- 82-47 12.- 18 . 27.16' 17.7 •••• :... , i- 0, 0":05 ,--' -2," -0.13' ., 40.0. •R= 1 ' RAH- 81-47 5.78 , 31.60 19.1 . ......• . „....,0:04 •",. ' ' . b. 04., ", 43.1 ..R- 1 RAH- 80-47 . 23.78." 25.4 - 13..1 i,„1•1 -.1-,.4 :•,k ,. , .. n.Cf; ICI ,i,:;'" II.06 33.0 .'-',:::e 

,ix • R - I • RAH- ,79-47 23.52 26.00• 12.8 0:49 ` ' .49 '''' ' AO. 14 ,1'. 0.15 32.4 ..'• , • „.. '..•- ,. ^ , ,' 
1 • RAH- 78-47 , 334.30' 21-.00 11.4 , • , ii O. .„.. 0.32 17.1 ' ,..4 ' R- 1 • RAH- 77-47. -t• 19:70,_ - 26.60 14.0 , f;b7 '''''' 0.05 34.7 ' ',..,4-' 

OR,- 1 RAH.- --76-47:'-' '1 28.94 ' 22.30 10.2 . '72 . '0.16 Z7.5 ;2- :`..' • -
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