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STRATIGRAPHIC SECTIONS OF THE PHOSPHORIA FORMATION IN WYOMING

by

V. E. McKelvey, L, E, Smith,
R, A, Hoppin, and F. C, Armstrong

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 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 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 P,O. and acid
gzniéon, F, and

insoluble for all samples and additional analyses, such as Al,O,, Fe,0,, loss oni
f ge number of elements are included

V,O,, for selected samples, Spectrographic analyses for a Iar
fo%' ;amples 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,



LAYLAND CANYON, WYOMING.

LOT NO. 1202,

Phosphatic shale member of Phosphoria formation sampled and upper shale member measured in hand irenche
in next canyon to south, sec, 30, T. 27 N., R. 119 W., Lincoln County, Wyoming, on east limb of anticline,
lower shale member 300 feet above canyon bottom on north side of Layland Canyon; beds P-83 through R-1 sampled and upper sh

Beds P-1 through P-

s in Layland Canyon, sec. 19, and
82 sampled in trench in
ale member measured

in trench 25 feet above canyon bottom on north side of canyon 1 mile to south, Beds in north trench strike N. 20°* W. and dip 34°® E. at Wells contact and
strike N, 15® W, and dip 76* E. in upper part of section; beds in south trench strike N. 13° W. and dip 80° E, Phosphatic shale member measured by

D. M. Larrabee, R. A. in, and L. E. Smith and sampled by R. P. Sheldon, R. A. Gulbrandsen, R. S. Sears, and O. A. Pay
upper st::lz meﬁ:&rﬁn:m by F. C. Armstrong in September 1947. Samples analyzed for P,0, and acid insoluble by U.

Laboratory, Albany, Oregon, and for Al,0,, Fezos, and loss on igniti

on by U. 8. Geological Su%'vgy.

ne in June and July 1947;
S. Bureau of Mines

¢ Chemical analyses (percent) Cumulative Thickness x
Bed Sample [ Thickness Toss on Acid thickness percent P,O
86 Rock description no. (feet) P,0; | AL,0; [Fe,04 | 12 ition | insoluble (feet) i
Dinwoody formation
Td- 1 | Limestone, sandy iy 2.0 " s i -- -~ 2.0 45
Upper shale member of Phosphoria formation
U- 12 | Mudstone . s 0.7 S 4 5.3 LW 7 0.7 =
U=~ 11 | Mudstone, contains phosphatic limestone BE i e i s B % =
concretion at base e 1.0 e 3 = = SE 5% =3
U~ 10 | Mudstone, calcareous, cherty % 5 o e 1 "% % < 1
U- 9| Mudstone = 22 = 28 e e = 7.9 =
U- 8 | Mudstone :
P o2 o - .- 9.0 -
U- 7| Mudstone S é,’,s e i 203 % - 9. 75 e
U- 6| Mudstone, calcareous & 1 4 & 7 33 oy e 1115 )
U- 4 | Mudstone = DECHN [ [ R e % 1190 3
U- 3| Limestone, sandy . 0.4 b
ook - =- -- - 13,00 =
U- 2| Phosphate rock, cherty Fd g AL LU g - - 14250 --
U- 1 | Phosphate rock, cherty ’
Rex member of Phosphoria formation—basal bed only
-= -- -- 73.3 10.0 7.00
R- 1 |Chert, contains calcite veinlets RAH- 147-47| 10.0 i
Phosphatic shale member of Phosphoria formation
o - -- 33.5 6.0 10, 20
g-:gs R "fﬂh“w’ RAH- ll:;::;' gg ztg 2y sy %3 19.4 6.3 17, 40
=104 | Phosphate roc -
P-103 | Mudstone, contains phosphatic mudstone : ' d 4“9 ik it ¥ 67.9 7.3 22.30
lens 0. Z foot thick e HEL s -+ § B (S is 75.3 7.9 23.02
> %l v . 4 wF - 49.5 10.5 24.
;- ::f :::::::, calcareous RAH- 152-47 2.6 0.5 £ =
P-100 | Mudstone RAH- 153-47 1.8 4.2 | -- -- -- 70.2 Z .




Chemical analyses (percent) Cumulative Thickness x
Sample Thickness :
Bed F Loss on Acid thickness percent P,O
no. P pracrpo i (feet) PZOS A1203 Fe203 ignition insoluble {feet) (::umulmi‘-"ve,,5
- 154- 5 24.8( 2.4 | 4.47 ba 18,6 13.8 69, 08
P- 99 | Phosphate rock RAH- 154-47 I : :
£ 38| Ehmtes o ot et e B R R s B B R
R .y kg bocR . 1 e 31,5 1.1 |3.15 7.5 Lk 19,45 232. 60
=36 | Phoaphate rock i i (K 29.6| 1.9 | 0.79 8.30 9.9 21,75 300, 68
P- 95 | Phosphate rock RAH- 158-4 . ; . 1 ‘ 2 3 ]
_159- .8 ] 22.45 309, 22
S ot | naisisn; PRSkphatn RAR. 160411 253 i 22; i 6.8 e 24 65 309, 88
l;: 33, mm‘r::fm“ew’ RAH- 161-47 1.1 29.6 | 2.1 | 3.82 8.0 9.0 25.75 342,44
B - s e RAH-162-47| 1.2 [20.6| 3.9 | 1.04 9.50 | 26.1 26.95 367, 16
P- 90 | Phosphate rock RAH- 163-47 2.3 28.4 | 2.5 | 3.76 7.0 11.-7 29. 25 432.48
- 164- 52 20,6 | 5.3 | 4.24 6.5 31.5 30, 45 457, 20
P~ 89 | Phosphate rock, argillacecus g R 30,1 | 2.4 | 4.86 5.1 11,5 32,55 520. 41
P- 88 | Phosphate rock RAH- 165-47 q ¥
A E i e gty ey o RAH-166-47] 1.0 9.3| 5.4 | 5.58 15.4 40.3 33.55 529, 71
rock y RAH- 167-47 2.2 2,3 | 6.9 | 4.83 18,2 51.0 35, 75 534, 77
P- 86 | Mudstone, calcareocus
P- 85 | Phosphate rock, calcareous and 168-47] 0.5 |20.8| 2.5 | 4.89 17. 6 6.1 36. 25 545.17
limestone RAH- gt
- 169- 13,7 | 9.0 | 6,22 13.8 36.3 37.75 565, 72
P- 84 | Mudstone, phosphatic " -y :;’3_:-7, ;2 0.7 =- | -- -- 10.4 40. 95 567.96
- 2 -wall limestone .| RAH- . g = - e 52.3 41,25 570. 63
P- 83 | Limestone, "hanging LES- 258-47 0.3 8.9
P- 82 | Mudstone, phosphatic LES- 257-47| 0.4 0.5 -- [ - - 79.4 41.65 570, 83
P- 81 | Mudstone LES- 256-47 0.65 0.4 =2 —— -- 64,1 42.30 571.09
At o amyand 52,3 42,80 571, 29
- 25547 0.5 0.4 | -- -- e . . :
P- 79 | Mudstone i G 0,61 == | =- & 74.1 43.30 571. 59
P- 78 | Mudstone ik v e TR K¢ SRBEG Py = 60, 4 43.75 573. 75
P- 77 | Mudstone {:531 252:47 0.4 8.4 it -- - 53.7 44,15 577. 11
P- 76 | Mudstone, phosphatic o Lo 9
P- 75 | Limestone, argillaceous, "footwall LES- 25147 1.3 1.6 g o £ 33,0 45, %
limestone" 75.0 45,85 580, 51
G 47 0.4 353 iy = e 4 . 717
P- 74 | Mudstone LES- 250-4 AT T i (R D) as 50.4 46,45 587. 1
LES- 249-47 : =5 66. 6 48,05 588. 29
P- 73 | Mudstone, phcsphatic RAH- 139-47 1.6 08 0w e oyt 25, 05 588, 79
P- 72 | Mudstone, calcareous RAH- 138-47 1.0 0.5 - - -- e i 590" 13
P- 71 | Mudstone, calcareous RAH- 137-47 2.2 0.6 i o -- s
1 I L AAgainky, Megtipeuont Y o 35.6 - 54,15 624. 91
- 136-47 2.9 12, i T i ? 54, 65 626. 16
a2 | Mnisinat, pasareine; (pamite RAH- 135-47| 0.5 & S Serii » e 55, 35 636. 59
P- 68 | Limestone, argillaceous | RAH- 134-47 0.7 14.9 te - - 3a°6 55 15 639, 71
P- 67 | Mudstone, phosphatic RAH- 133-47 0.8 3.9 ok - -- T s 672, 47
P- 66 | Limestone, argillaceous RAH- 132-47 2.1 15.6 - L -- :
P- 65 | Phosphate rock, argillaceous € 3.4 59.05 680, 23
-131-47 0.8 9.7 = 33 Y 5 .55 740, 08
P- 64 | Limestone, argillaceous, phosphatic gﬁg- :g;_:, 35 171 B g RS 2?; 6?_ %
P- 63 | Phosphate rock, argillaceous 0-47| (0.0-1.4) 2.0 -~ - — -
== | Three limestone concretions in bed P-63 RAH- 130~ o




A TR S s G TR A L 4

P- 62 | Phosphate rock, argillaceous RAH- 128-47 0.7 L R RS i 25.1 63. 25 75240
P- 61 Phosxu rock, argillaceous RAH- 127-47 1.7 1.5 | == | -- -- 24.9 64.95 782. 15
P- 60 | Limestone, argillaceous RAH- 126-47 3,0 L7| -- -~ - 32.9 67.95 787. 25
P- 59 | Phosphate rock, argillaceous RAH- 125-47 0.7 19.5 e -- i 26.0 €8, 65 800. 90
P- 58 | Mudstone, calcareous, phosphatic RAH- 124-47 0.4 10.2 - == - 45,7 69.05 804, 98
P- 57 | Phosphate rock llaceous, calcareous| RAH- 123-47 0,8 19. 4 = - -~ 25.0 69, 85 820. 50
P- 56 Pho:ghne rock, ::slluoeous RAH- 122-47 0.7 13,4 | -- -- - 33,0 70, 55 829. 88
P- 55 | Limestone, phosphatic, argillaceous RAH-121-47 2.5 10.5 - - == 21.1 73.05 856, 13
P- 54 | Phosphate rock and mudstone, calcareous| RAH- 120-47 1.6 14.9 -- -- - 17.0 74,65 879,97
P- 53 | Limestone, phosphatic RAH- 119-47 0.4 15.5 G e = 5.2 75.05 886, 17
P- 52 | Mudstone RAH- 118-47 0.7 6.6 - - -- 66.7 75,75 890, 79
E- 31 | Linesion RS e e B Y E R
P- 50 | Phosphate rock Byt O =7 o e e 26.0 78. 75 918.97
P- 49 | Limestone, argillaceous RAH- - i 30.1 ST A N 9-0 g 4 o
P- 48 | Phosphate rock RAH- 114-47 4 - X ; ¢ , 033,
P- 47 | Limestone, argillaceous, phosphatic RAR- 11343 ‘:‘g :2; = = g f?$ :;:: :'332 ‘;:
P- 46 | Mudstone, phosphatic, calcareous RAH-112-47 > : : s : :
: RAH- 30-47 3.9 7.2 | -~ -- .- 51.8 89.75 1, 100, 82
P- 45 | Mudstone 47 2 1 A i 5 46.3 91,85 1, 106,07
P- 44 | Mudstone, calcareous RAH- 29 g X-# 3 2 e e 54l e
P- 43 | Mudstone, phosphatic, calcareous RAH- 28-47 S o 3 1 : :
1 ~ ZT-47 | 3.1 NC A R S . 28.0 95. 55 1,133. 42
T § [ i K et 1 OO L . - 1o Rl (e £ 26.5 96. 05 1) 144,92
o 5 i bl i =<3 SN el B Al S, S A 15.7 96. 65 1,161, 54
¥ 49 | Phosphate rock o 7] 1o T e S & 46.2 97, 65 1,171, 24
P- 39 | Mudstone, phosphatic - 4 el 7 TR - 53. 2 98. 65 1,174, 54
P- 38 | Mudstone, calcareous .
. 22- 7,7 [ - - 34,4 99,05 1, 181, 62
P- 37 | Phosphate rock, argillaceous RAH_ gf_:; g.g :2.3 2 3 d; g el of 1’ 206, 22
P- 36 | Mudstone, phosphatic o 20-47 0.3 7.1 -- -- -= 61.3 101, 35 1,208, 35
P- 35 | Mudstone RAH- A rie & &> 18.6 102.95 1, 211,55
P- 34 | Limestone i S R 25.6 | 3.7 [4.32 8.6 20.0 103,45 I, 224. 35
P- 33 Phosphate rock, argillaceous RAH- 18-4 i . ; s
.6 | 3.7 9.7 19.0 104,15 , 242,
F- 32 | Phosphate rock RAR" f;_:; 8'} f::? 2.5 4,28 11.3 34,0 104, 35 1,245, 89
P- 31 | Phosphate rock, argillaceous BAE. 16671 ah. lakrlEa fam | ais | zme 105, 45 1, 266. 90
Voo L PRGNy SULK, STRCOS BAH- 1447] 1.z 34| s |56 a1 s fae 76 L 369, 26
s P"“nn,ﬂ: wiowr RAH- 13-47] 2.1 |3008| 1.7 [3.78 6.6 3 108, 369,
Phosnt 7.1 10,0 109. 15 1,381, 18
& RAH- 12-47 0.4 29.8 | 2.1 |4.62 -1 Tl i T
> H R Tk e S § A 38 el B & 18, 7 110,55 1,420, 22
P RAH- 10-47| 0.8 |26.0 | 3. : -4 %1 g e L yi—
o~ B S ety e SAl- AAT] 630 AN 28 130 e S 111, 15 1,436, 51
P- 23 Phonm‘t: :och RAH- 8-47 0.3 26.4 | 2.6 |3. .
0.2 22.1 | 2,2 | 2.88 7.6 28.4 111,35 1, 440,93
P- 22 | Phosphate rock, argillaceous et 8 T 193 | 3.2 |5.26 7.9 19.7 111,75 L, 448: 65
P- 21 | Phosphate rock, argillaceous SN C4| A 6.4 | 4.4 |4.54 23.0 33.3 112.75 L 48, 8
P- 20 | Limestone, argillaceous 47 0.4 11,9 | 6.2 | 4.80 12.4 42.3 113,15 , 459.
P- 19 | Mudstone, phosphatic, calcareous MAHE © SERT ) o " I
WAl 2 ‘ .‘nL...

b

FSN a



e i e i ol e WT ™ R e g o s g
Bed Sample |Thickness Chemical analyses (percent) Cumulative | Thickness x
no. Rock description e (feet) P.0. |Al.O. |[Fe.0. | Ioss on | ~Acid thickness percent P,O
3 ZYS 2’3 273 | ignition | insoluble (feet) (cumulatﬁref
P- 18 | Phosphate rock, argillaceous RAH- 3-47 0.7 22.6 4.2 | 3.90 7.0 22.0 113,85 1
P- 17 | Limestone, argillaceous, phosphatic RAH- 2-47 i1 10.3 | 5.5 | 5,26 18,0 2.7 114. 95 ,':;2' gz
P- 16 | Phosphate rock, argillaceous RAH- 1-47] 0.4 20.8 | 6.5 | 5.80 9.4 24.5 115,35 1, 495, 28
P- 15 | Dolomite, calcareous DML- 24-47 T 3.9 | == } -- -- 13,7 116, 45 1,499, 57
P- 14 | Mudstone, cherty DML~ 23-47 0.1 2.7 -- - -- 80.9 116.55 1,499, 84
P- 13 | Limestone, argillaceous DML- 22-47 0.7 L7 == -- -- 26,6 117,25 1,501,03
P- 12 | Phosphate rock DML- 21-47 1.3 23.9 - - - 19.4 118,55 1,532.10
P~ 11 | Phosphate rock, calcareous, contains
fluorite DML~ 20-47 A3 20.4 - - -- 15,2 120, 85 1,579.02
P- 10 | Mudstone, phosphatic DML- 19-47 0.2 13.8 - - - 42.1 121,05 1,581, 78
P- 9 | Limestone, argillaceous DML~ 18-47 .4 3.2 g - -- 23.6 122.45 1, 586, 26
P- B8 | Phosphate rock, argillaceous DML- 17-47 0,1 21.8 - -- e 24,6 122. 55 1, 588, 44
P- 7 | Phosphate rock, argillaceous DML- 16-47 0.3 25.4 mies by - 20, 1 122. 85 1, 596, 06
P- 6 | Mudstone DML~ 15-47 0.3 2.9 s - = 67.0 123. 15 1,596.93
P- 5 | Mudstone, calcareous DML~ 14-47 32 0,4 - -- -- 68.6 126, 35 1,598, 21
P- 4 | Mudstone DML- 13-47 0.5 0.2 ~= - -- 76.2 126, 85 1,598, 31
P- 3 | Mudstone DML- 12-47 2.5 0.4 - =g .’ 81,0 129. 35 1, 599. 31
P- 2 | Phosphate rock DML- 11-47 0.3 33.4 - - - 5 2 129,65 1,609, 33
P- 1 | Phosphate rock DML~ 10-47 0.4 34.8 - - - 3.3 130,05 1,623.25
Wells formation —not measured
Cw- | | Mudstone, calcareous and limestone -- -- -- -- -- e i e, g
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SPECTROGRAPHIC ANALYSES —LAYLAND CANYON, WYOMING. LOT NO. 1202,

Semi-quantitative analyses of samples of the Phosphoria formation Layland Canyon, Wyomi i edia i
for location of section, thickness and description of strata, and chemical a’nnlyses of san’;ples M {naden‘by(sliesl.maolont:gsptm:f ;‘an‘bg::te:
In addition to the elements listed in the table below, Sb, As, Be, Bi, Ce, Cs gg

Geochemistry and Petrology Branch, Washington, D. C.
Cb, Ge, In, Hg, Nd, Pt, Re, Rb, Sc, Ta, Tl, Th, and W were looked for in all samples but were not detected.

Explanation of symbols

A = more than 10 percent F = 0.001-0.01 percent
B' = 1-10 percent! G = less than 0. 001 percent
D =0.1-1 percent ND = not detected
E =0.01-0.1 percent
ﬁd Sample no. Al | Ba| B|CdfCa|Cr|Cu| FefLa| Pb{Mg|Mn|Mo| Ni| P (Si | Ag|Na|Sr|{Sn]Ti|Vv/| ¥y 2al zr
Beds P-105 through P-100 not analyzed.
P-99 RAH-154-47 BB(F|F|FIAIE(FIBI|E|EIDI E|F|E|A|BP|G|D|D|(F|E|D|E|E|F
P-98 RAH-155-47 B|E|F|F|IA|EIE|B|E|E|D|E|F|E|A|B|G!/D|D|E|E|[D|E|EI|F
P-97 RAH-156-47 B |D|IF|F|A|E|F|B|E|E|D|E|F|EjA|B|G|D|D|F|E|D|E|EI|F
P-96 RAH-157-47 BIF|IF FIAJE|IF|P|EIE|D|IE|F|IE/A|PB|GIDI|D|IF|IEBIDIEIE|F
P95 RAH-158-47 B|F|F|E|A|E|E|B|F|E|D|E|F| E|JA|B|{G|D|ID|F|E|ID|IEJEI|F
P-94 RAH-159-47 BIE|IF|F|IB|IDIE|{BIE|E|D|E|FIE|PIA|G|D|ID|F|D|D|EIE!'E
P-93 RAH-160-47 B{F|F|F|B|E|F|B|NDF | B|E|F|E|D/A|G|E|D|F|D|E|F|EE
P-92 RAH-161-47 B|F|F|F|A|D|F|B|E|F|D|E|F|F|AIB|G|D|D|F|{E|E|E|E|F
P-91 RAH-162-47 BP|F|F|F|/]A|D|F|B|E|F|D|E|F|F|A|B|G | D|D|F|E|E|E|E|PF
P-90 RAH-163-47 B|F|F|F|A|D|F|B|E|E|D|E|F|E|A|B|G|D|D|ND|/E|E|E|E!E
P-89 RAH-164-47 p|r|F|F|lAa|D|E|B|E|E|D|E|F|E|A|P|G|D|{D|F|D|E|E|E|E
P-88 RAH-165-47 B|F|FIND/A|D|F|B|E|E|D|E|F|E|A|B|G|D|D|F|D|E|E|E|E
P-87 RAH-166-47 B|F|F|F|B|D|F|B|E|E|--|E|F|IE B: A|G|D|D|F|D|E|E|E]|ND
P-86 RAH-167-47 B|F|F|F|!B|D|F|B|F|F|B|E|F|E|B|IA|G|D|D|F|D|E|E|E|E
P-85 RAH-168-47 B|F|F|F|A|D|F|B|E|F|D|IE|F|E|A|B|G|INDID|F | E|E|E|E]|F
P-84 RAH-169-47 p|lE|F|F|®»|D|E|B|E|E|D|E|F|E|B}|A|G|D|D|F|D|D{E|[E|E
Beds P-83 through P-49 not analyzed.
P-48 RAH-114-47 ’B' , E l F I F ' A I E|(E|B|/E|E|D|F|F|E|A|B|G|D|D|F|E|D|E|E|F
Beds P-47 through P-34 not analyzed.
- ' F|E|D|/F|F|E|A|(B|G|D|D|F|E|D|E|EE
P3| MEWY |B|E|F|E|AlE|E|e|F|s|D|F [ E|s|m|ciD|D|F|E|D|E|E|F
P-31 RAH- 16-47 gplr|F|lE|A|E|E|B|F|E|D|E|F|E|A|B|G|D|D|/F|E|D|E|E|E
P-30 RAH- 15-47 plr|F|lE|A|E|F|B|F|E|BR|E|F|E|A|B|G|D|D|F|{E|D|EJE|F.
P-29 RAH- 14-47 gple/lF|E|A|E|F|B|F|E|D|F|F|E|A|B|G|D|D|F|E|D E|E|F
2 B' is equivalent to B and C of Bureau of Mines analyses.
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COAL CANYON, WYOMING. LOT NO. 1201,

Phosphoria formation sampled in hand trenches, mine adit, and natural exposures in Coal Canyon, sec. 7, T, 26 N., R. 119 W,, Lincoln County,
pper shale member sampled in trench 200 feet above canyon bottom on south side; Rex member in

Wyoming, on east limb of Sublette anticline. U
natural exposures 50 feet above on bottom on south side; beds P-69 to P-74 from vanadiferous zone in face of adit 50 feet above canyon bottom on
north side; all other beds from trench in phosphatic shale member at bottom of canyon on south side. Beds strike north and dip 75° E. Section

. Gulbrandsen; samples 2058-2087 collected in June 1946, all

measured by V. E, McKelvey, D. M. Larrabee, and L. E. Smith and sampled by R. A
others in June 1947. Samples analyzed by Tennessee Valley Authority,

Chemical analyses (percent) Cumulative | Thickness x
Ped Rock description Panipis Th(ifch:;:ss P.O. lalo.lFe.0.] v.0 P L.oss on Acid thickness percent P 05
: - % 275 [TT273 T T2T3) T2 ignition | jnsoluble (feet) {cumulati¥e;
Dinwoody formation
Td-]THudstone VEM-97-47 | 1.7 | 0.13] 1.7 | 5.0 [o.07 [0.00 [ 9.7 | 749 BT | 1.70
Upper shale member of Phosphoria formation
56 3| 3.4 [0.07] 25 4.9 23.8 1.7 42.16
U- 27 | Phosphate rock, argillaceous VEM-96-47 1.7 24.8 4. -
U- 26 | Phosphate rock and chert VEM-95-47 0.6 18.04) 9.1 ] 42 - (13 | 67 42.10 2.3 51.24
U- 25 | Chert, dolomitic VEM-94-47 0.8 6.25| 3.8 | 2.2 |0.05 | o, . : : )
U- 24 | Mudstone and chert VEM-93-47 4.0 0.70| 5.3 | 3.2 |0.04 | 0.13 4.3 81.3 7.1 55. 04
U- 23 | Mudstone, cherty VEM-92-47 1.6 1,65/ 5.4 | 3.8 | 0.04 { 0.18 2.5 85.9 8.7 61.68
: VEM-91-47 1.6 2.93/11.2 | 4.9 | 0.09 | 0.34 6.1 77. 1 10.3 66, 37
- g VEM-90-47 3.2 4.60[/10.7 | 4.5 | 0.06 | 0.58 7.5 70,3 13.50 81.09
U- 20 | Mudstone R a7 3'2 :'gg :;; :g g'ig g';: ;g ;2: 19.1 98. 29
.3 tone VEM-88-47 3 ; ; . . . s ; . :
8* l: ::::tame calcareous VEM-87-47 2.6 0.30] 7.8 2.6 | 0,06 [ 0,21 g B 69.2 1Y 99.07
0.11 | 24.3 43.5 23.3 99. 87
U= 17 } Eiseskte, atgilincsops R - ik g 3 BBl o 8 68.5 26.8 104. 74
U- 16 | Mudstone VEM-S8-87 1 oy e ea ey loe o6l s | <o 30,7 108, 69
U- 15 | Dolomite VEM-84-47 3.9 e 1 T It bt 7.5 80.3 34.4 109. 60
U- 14 | Mudstone L b 02 w5 Y R g T 7.1 76. 8 38.0 133,96
U- 13 | Mudstone VEM-82-47 3.6 1.21] 8.1 3.2 |o. . : :
75.00 42.3 117, 60
U- 12 | Mudstone VEM-81-41 %2 i :: o 33 3‘22 :'2 73.4 43.7 118. 45
U- 11 | Mudstone VEM-80-47 | 1.4 b6l 'ea| 29 [o0s 017 | 141 | eacs 44.7 120. 05
U- 10 | Mudstone, dolomitic 2 o901/ g8 | &7 |0i0s [o17 | 5.8 | 75 L 454 123 39
g: H :gwue VEM-77-47 | 2.7 100|10.4 | 3.9 |0.05 |0.22 | 4.9 .2 i i
5.2 82,5 51.2 125. 71
U- 7| Mudstone TR 30 SRl L3 33 (o062t | &7 | asse 53. 50 177. 46
U- & | Phosphate rock, cherty 2 L O B S ot T S B - B g e W 54.9 183. 20
Dt 15 | Mietam . VE"J:-:; ok :':9 s brcloalowt 26 7.6 55, 5 183. 50
X -73- y : : . . 56.6 .
¥ § Sm 3::-13-47 1.1 .71 1.5 | 3.2 |0.03 |0.54 6.0 69.6 :
1.4 | 2.0 |0.04 | 2.4 3.4 25.1 57.2 203, 98
U- 2 | Phosphate rock, cherty VEM-71-47 0.6 28.5 LTE S La a8 g 4 21 k%
U- 1 | Phosphate rock, argillaceous VEM-70-47 0.4 g " .

e E et R



: Chemical analyses (percent) Cumulati i
Bed 2 Sample Thickness umulative Thickness x
Rock description Loss on | Acid thickness | percent P,O
s i fenth 120 JA1,04180,00 V30T P | ionttion |1nstimia] - o (cumulati¥e;
Rex member of Phosphoria formation
Chert and limestone, represents
top of VEM-68-47 resampled in
upper shale trench VEM-69-47 (1,4) 0.65| 0.7 1.8 -- 0.08 15.3 61.5 = e
7 | Chert and limestone VEM-68-47 8.5 0,11} 0,2 .5 -- 0.05 9.6 73.0 8.5 0.94
6 | Chert and limestone VEM-67-47 9.0 0.22| 0.4 | 1.9 -- | 0,03 10.2 73.8 17.5 2.92
5 | Chert and limestone VEM-66-47 10.5 0.20| 0.5 | 2.1 -- | 0.04 13.1 66.7 28.0 5,02
4 | Chert and limestone VEM-65-47 9.0 0,23]| 0.3 2.2 -- 0.04 9.6 ] 37.0 7.09
3 hert and limestone; fos. col.
cno. Al','-}mv-u;i , VEM-64-47 10. 4 0.20) 0.7 | 2.3 -- | D.04 11.6 65,5 47.4 9,17
2 | Chert and limestone VEM-63-47 9.8 0.40| 0.8 | 2.3 -- | 0.05 11.2 €9. 2 57.2 13,09
1 nd li t fos. col.
sz‘ﬁ.m’ﬂ%’ iy g VEM-62-47 9.6 0.25f 0.4 ] 1.9 | ~-- [0.05 14,4 63.8 66,8 15. 49
Phosphatic shale member of Phosphoria formation
Covered . 13 L P g P o e 5 - 13.0 b
P-107 | Dolomite, calcareous,
argillaceous DML-9-47 5.7 0.76| 2,5 | 0.9 | 0,04 |0.13 | 357 20.0 18,7 4,33
-8- 0.3 25.45| 4,1 | 1,5 | 0.05 | 2.5 6.2 17.8 19.0 11.97
e Kb Lt £ ; 3.25013.3 | 4.0 | 0i07 | 0.37 | 5.9 75.6 19, 4 1327
M e, 2 el 05 6.15[10,9 | 3.1 [ 0.06 [0.59 | 6.3 | 8.8 19.9 16. 35
P-104 | Mudstone DML-6-47 . . . . . . s . . 2
P16 e B et et gl e pae ) e uh
P-102 | Mudstone, dolomitic DML-4-47 i’ 2 A : : E -
tone DML-3-47 1.2 4.51/10.2 | 3.3 | 0,04 | 0.52 7.7 69.3 24.8 26. 02
o 101 | Minda 7 0.4 25.9 | 3.6 | 1.1 | 0,04 | 2.4 6.5 19.0 25.2 36. 38
P-100 | Phosphate rock DML-2-4 14 0.81| 4.3 | 1.5 | 0,06 |0.15 | 28.3 35.6 26.6 37, 51
P- 99 | Dolomite, argillaceous DML-1-47 . . . .
2 § 0.07 | 3.1 6.2 8.2 27.7 70. 29
81 S o A e 2062 s |3%9 | 09| o6 | 010 |38 5.4 3.2 29.6 132, 80
L S g i o0 4y 0.7 |zmz | 2.3 | 11| o0i23 |29 8.6 | 12.4 30.3 151, 84
e RL| SRR TR 2060 0.6 |29.8 | 1.5 0.7 |0.26]3.1 8.0 7.2 30.9 169. 72
P- 95 | Phosphate rock o 0.5 26.9 | 2.1 | 1.0 | 0.24 | 2.7 9.6 11.4 31.4 183,17
P- 94 | Phosphate rock 2059 & . :
7.1 T2 Lo.5 | ed5 134 6.9 5.2 32.2 209, 33
P- 93 | Phosphate rock 2058 ‘l’? 3;"6 4.2 | 171016122 9.0 22.2 33.3 233,09
P- 92 | Phosphate rock, argillaceous VEM-61-47 oo v'sol 78 1 2.6 | 009 |0 5 135 58. 5 33,7 234 61
P- 91 | Mudstone, dolon:ll:ic VEM-60-47 : A &3 e el
P- 90 | Limestone, a ceous, v 0.1 26,6 5 . .
dolomitic At oY ey ]ve - i bl B e 10,6 36.3 255. 50
P- 89 | Phosphate rock VEM-58-47 ‘ J :
P- 88 | Phosphate rock, calcareous,
lens 0.0~ 15.0 4.7 37.2 277.18
5.3 foot thick vew-sra7| 09 |aos| 08|08 006 2t | 10 | 57 | B3 B
P- 87 | Phosphate rock, argillaceous VEM-56-47 . 37451 211 1.2 | olo6 | 209 8 1 13.9 38,3 303,52
P- 86 | Phosphate rock VEM-55-47 0.3 : 4
#d W 2'




P
P-

P-
=

P-
P-
P-

P-

P-
P-
P-
P-

P-
P-

P-
P-
P-

85

83

- 74
81

79
78
77

76

75
74
73
72
71

70
69

63
67

65

63
62
61

60
59

58
57

Phosphate rock

Phosphate rock and phosphatic
mudstone

Phosphate rock, limestone, and
mudstone

Limestone, argillaceous

Mudstone, calcareous and

phosphate rock

Limestone, argillaceous,
mudstone, and phosphate rock

Mudstone, calcareous

Phosphate rock

Limestone, argillaceous,
calcareous mudstone, and
phosphate rock

Limestone, "hanging-wall
limestone"

Mudstone
Mudstone
Mudstone
Mudstone
Mudstone

Limestone, argillaceous,

"footwall limestone"
Mudstone, phosphatic
Mudstone

Mudstone
Mudstone, calcareous, dolomitic

Mudstone, phosphatic, and
calcareous phosphatic
mudstone
Dolomite, argillaceous
Mudstone, phosphatic
Phosphate rock, argillaceous
Limestone, dolomitic,
argillaceous

Dolomite, argillaceous

Phosphate rock, dolomitic,
argillaceous, dolomite lens
included in sample

Dolomite

Mudstone, phosphatic

Dolomite

- Fossil collection made by H.

Z See additional analyses of selected samples at end

VEM-54-47
VEM-53-47

VEM-52-47
VEM-51-47

VEM-50-47

VEM-49-47
VEM-48-47
VEM-47-472

VEM-46-47
VEM-45-47

VEM-44-47
VEM-43-47
VEM-42-47
VEM-41-47
VEM-40-47

VEM-39-47
VEM-38-47
VEM-37-47
VEM-36-47
VEM-35-47

VEM-34-47
VEM-33-47
VEM-32-47
VEM-31-47

VEM-30-47
VEM-29-47
VEM-28-47
VEM-27-47

VEM-26-47
VEM-25-47

0.9 27.44| 1,4 | 11
1.8 16.52) 5.3 | 1.9
1.0 29.41| 2.3 | 1.7
L7 211} 5.8 | 2.1
2.0 4.04| 8.8 | 2.5
1,0 9.90| 6.7 | 2.3
0.8 2,16 9.7 | 3.0
0.4 28.67f 1,9 | 2.1
2.1 9.92| 6.2 | 2.6
1.6 0.36| 1.1 | 0.5
0.55 T3 8.6 3.4
0.4 0.34| 9.8 | 3.9
0.65 0.20| 9.6 | 4.0
0.9 0.05| 9.7 | 4.4
1.05 6.30| 7.1 | 3.3
1.1 0.80] 2.6 | 1.2
1.5 8.31| 9.2 | 3.6
1.4 0.76| 9.3 | 2.8
0.5 6,02{10.3 | 3.4
. 0,66 5.7 | 1.9
3.0 9.97| 8.0 | 2.6
0.7 .51 5.9 | L9
2.0 12.38| 8,5 | 2.6
2.0 13.73] 5.1 | 2.1
3.5 0.69| 4.3 | 1.4
1.1 2.22| 3.6 | 1.3
3,0 .29 a8
1.6 2.10( 2.2 | 0.7
1.6 13.63]10.5 | 3.1
12 PRSI T A A
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0. 06
0,05

0,05
0.06

0.05

3.0 8.1
1.6 9.5
3.2 5.4
0,24 221
0.45 14.2
1.3 16.8
0.31 16.5
2.8 13.1
| 22.0
0,06 41,1
0.44 16.7
0.15 24.9
0,23 22,6
0.08 16.6
0.67 17.4
0,10 30.7
0.80 10.3
0,09 11.4
0,57 10.2
0.08 25.9
| 14,3
0,18 25,7
T 15.9
1.4 18,7
0.09 33,1
0.22 33.7
1.3 18.2
0.22 40,7
1.5 15,2
0.27 | 40.0

Wedow, Paleontology and Stratigraphy Branch, U. S. Geological Survey.

&

11.3
40.4

11.80
41.2

56.8

39.2
41.0

42.0
43.7

45.7

50.0
51.6

52. 35
52,75
53. 40
54.30
55.35

56.45
57.95
59. 35
59.85
62, 15

65,15
65. 85
CY-L
69. 85

73.35
74. 45

77.45
79.05
80. 65
81.85

328,22
357.96

387, 37
3%90. 96

399. 04

408.94
410,67
422, 14

442 97
443,55

445. 60
445,74
445,87
445,91
452, 53

453,41
465, 87
466.93
469.94
471, 46

501, 37
502. 43
527. 19
554, 65

557. 07
559. 51
602, 38
605, 74

627,55
630. 24



v =
Bed 2 Sample | Thickness Chemical analyses (percent Cumulative | Thickne
_— SS x
RO, Rock description 80 (feet) ons AJZO, Fe203 o ® Loss on | Acid thickness percent P,O
-5 ignition | insoluble |  (feet) (cumulati¥e,
P- 55 | Phosphate rock, dolomitic VEM-24-47 1.6 14,85| 4.3 | 1.4 [0.21 |1.5 22.4
3 ’ < A 2 \ : 15,28
P- 54 | Dolomite v VEM-23-47 1.3 5.38/ 1,3 | 0.9 |0.04 [0.56 | 35.9 13,5 33'-4;: 22:‘903
s ..E.Tu':.”"" TR VEM-22-47 2.5 21.00 . :
™ -22- A > 4.5 | 1.7 [0.09 | 2.1 18,9 11,68 87.
P- 52 | Dolomite, phosphatic VEM-21-47 0.7 8,11} 0,1 { 0,5 {0.07 |0.78 | 35.8 4.93 87. 9255 ;igf :;
P- 51 | Phosphate rock VEM-20-47 0.3 24,35 2.8 | 1.7 |0,08 2.6 11.9 16,55 88, 25 726,47
P- 50 | Dolomite, calcareous VEM-19-47 5.3 4.42( 3.0 | 1.1 |0.06 |0.47 | 34.8 18,02 89, 55 732.22
Fault (strikes N. 10* W. dips 60® E.) truncates beds P-50 and P-51.
P- 49 | Phosphate rock VEM-18-47 0.6 26,01 3.1 | 1.4 |0.06 | 2.9 11.2 10. 08 90. 15 747. 83
P- 48 | Dolomite VEM-17-47 1.1 4.04] 1.7 ] 1,0 |0.07 |0.44 | 37.0 13,63 91,25 752. 27
P- 47 | Dolomite VEM-16-47 1.3 3,05 1.7 | 0.9 [0.09 |0.35 | 38,7 12.92 92.35 755. 63
P- 46 | Dolomite, argillaceous VEM-15-47 1.1 4.85| 3.7 ) 1.7 |0.08 [0.56 | 30.5 23.8 93, 45 760. 97
P- 45 | Phosphate rock VEM-14-47 0.8 28.85| 1.3 | 0.9 |0.08 [3.3 11.0 3.46 94. 25 784, 05
e e e L RS P R e
- 43 | Phosphate rock LES- 9-4 ; i 1 y ¥ : 8.7 8.9 96. 25 838, 5
P- 42 nolouﬁt.e LES- 8-47 2.0 4,41 2,0 { 0.8 [0.05 | 0,44 | 33,7 17.8 98. 25 847, 4?
P- 41 | Mudstone, phosphatic LES- 7-47 3.8 10,75 7.9 { 2.5 [0.05 | 1,1 15 P 48,2 102, 05 888. 26
P- 40 | Mudstone, dolomitic LES- 6-47 3,0 1.55| 4.6 | 2.1 |[0.,05 [0.19 | 22.5 47,4 105. 05 892.91
i) Svasy e R e R R e T
- 38 | Dolomite, a laceous - 4= G . £ A * c A s .45 903. 73
P- 37 | Dolomite, a::ﬂucem LES- 3-47 0.6 4,75 2.3 | 0.8 [0,05 | 0,50 | 27.6 29.2 108, 05 906, 58
P- 36 | Dolomite, argillaceous LES- 2-47 0.9 7,08 2.4 | 0.8 (0,05 {0.75 | 24.7 28.8 108. 95 912,95
P- 35 | Phos illaceous LES- 1-47 0.4 23.34| 3.7 | 1.3 |0.06 |2.3 8.2 25.2 109, 35 922,29
P- 32 mm: m:' oy VEM-13-47 0.6 30,00/ 1.8 | 0,7 |0.09 | 3.2 7.6 9.4 109,95 940. 29
P- hate roc
- "cmmm.,,,';m” . 2086 0.8 8.1 ( 3.0 2.6 |0.35 | 0,83 19.6 48.9 110, 75 946, 77
P- 3 dolomiti 2085 1.8 T2t lz 2 e Lvaiz] 0. 1 19,1 41,1 112,55 959. 73
¥ | Bheistenn, Sotestt 1 o | 1.8 [0.42 | 1.8 1.6 33.3 113, 55 977.83
P- 31 | Phosphate rock, argillaceous 2084 1.0 18, 2. . . . . . . :
P- 30 | Mudstone, phosphatic 2083 0.9 8.0 | 25| 2.2 | -- |0.84 | 13.4 49,5 114,45 985,03
2082 0,8 6.0 | 2.4 | 1.9 {0.23 {0.88 | 16,6 40,2 115,25 589, 83
P- 29 | Mudstane, dolomitic : 6.4 | 1.3 | 1.2 |0.18 |o.71 | 25.7 25.5 116,95 1,000, 71
P- 28 | Dolomite, argillaceous 2081 1.7 . . . . . . . > + 108,
P- 27 | Phos k 20803 1.2 T s e S N T UE TR B P 5 L 9.4 14.6 118. 15 1,032, 27
v 079 9 26T 1:3:6 1 0.9 | 0T | 2.8 9.3 13.6 120, 25 1, 087. 08
P- 26 | Phosphate rock 2 . : ’ Y
A 29.5 | 1.1 | 0.7 0,08 |3.0 ¥l 10,9 120. 55 1,095, 93
P- 25 | Phosphate rock ’833 (1, -3; 28,6 | 1.4 | 0,7 |0,09 | 2.6 7.8 10.5 122.25 1, 144. 55
l;- 2; nmmw mc: gou 1.7 267 | 1.9 | 0.8 |0.14 | 2.7 9.1 12.3 123,95 1 182.94
- te roc 1 : y g 12 18.5 124.75 1, 206. 82
P- 22 | Phosphate rock 2075 0.8 2.1 | 200-'| ‘50 1o &l i -
P- 21 | Phosphate rock, argillaceous, s 0.9 16.4 | 2.2 | 1.3 [0.09 1.8 14,7 24.4 125. 65 1,221, 58

dolomitic

B
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P- 20 | Phosphate rock, argillaceous,
dolomitic 2073 1.2 1267 2.0 L4 -Fa 08 1 104 17.1 28.0 126. 85 1,236, 94
P- 19 | Phosphate rock, argillaceous,
dolomitic 2072 1.1 1551 2.7 0.8 Joses | 1% 14,0 27,3 127,95 1, 253.99
P- 18 | Dolomite, argillaceous 2071 0.7 6.9 | 2.0 | 1.2 |o.06 | 0.82 | 26.5 23.8 128, 65 1, 258. 82
P- 17 | Dolomite, phosphatic, argillaceous 2070 0.4 13,3 $.2 e 0.05 ] 1.6 19.0 22.7 129.05 1,264, 14
P- 16 | Dolomite 2069 2.3 s.2 | 1.2 | 0,5 [0.050.55 | 32.6 16.1 131.35 1,276, 10
P- 15| Phosphate rock VEM-12-472 18 21,55 3.1 | 1.3 |o0.05 | 2.5 11,9 18.5 132, 65 1,304, 11
P- 14 | Dolomite VEM-11-47 0.5 6.4 | 0,5 | 0.8 |0,05] 0.74 3.7 16.5 133.15 1,307, 31
P- 13 | Phosphate rock, dolcmitic vm-:o-nz 0.9 15,69 1.2 1.5 [0.05:] 1.6 20.2 16.2 134,05 1,321.43
P- 12 | Dolomite, phosphatic VEM- 9-41z 0.5 11.5 0.9 0.7 | 0.05 1.3 ar. 3 12:2 134.55 1,327, 18
P- 11 | Phosphate rock VEM- B8-47 0.7 28.9 1.1 0,7 [0.11] 3.4 9.1 7.9 135,25 1,347. 4]
2
P- 10 | Mudst VEM- 7-47 0.4 7.5 | 5.6 | 2.7 |0.09 | 0.91 18.3 44.0 135,65 1, 350. 41
P- 9 :olomg:‘: phosphatic, argillaceous 2066 1.4 9.7 | 2.4 | 1.4 [0.09 | 0.93 25.6 20.0 137.05 1, 363.99
P- 8| Phosphate rock, argillaceous 2065 0.4 20. 6 3 2.1 LG0T 252 9.0 26.4 137,45 1,372.23
P- 7| Mudstone 2064 0.5 5.0 | 4.2 | 3,4 |0.36 | 0.77 11.5 62.7 137.95 1,374, 73
P- 6 | Mudstone, dolomitic VEM- 6-47 2.6 0,26 7.5 | 2.5 [0.09 [0.12 | 14.9 64,7 140. 55 1,375.41
£ VEM- 5-47 0.5 0.3 1 9:7 4'.3.1.}0.04 1 0:19 10.7 73.5 141, 05 1,375, 56
l!;- : ::::::: VEM- 4-47 0.6 0.44| 9.8 4.6 10.19 | 0.29 12.8 74.7 141, 65 1,375,82
P- 3| Mudstone VEM- 3-47 0.5 0.16| 8.8 | 3.7 [0.11 | 0.23 6.6 81.5 142. 15 1,375.90
P- 2 | Mudstone VEM- 2-47 1.4 0.67|10.1 | 3.1 (0,08 [ 0.25 6.5 80,3 143, 55 1,376, 84
P- 1 | Phosphate rock VEM- 1-47 0.2 29.05| 2.5 | 0.7 |0.10 | 2.9 7.4 8.3 143,75 1, 382, 65
Wells formation
Limestone, sand: - 4.3 -- - -- - -- - -- 4.3 =
Cw-5 es A y - =z, 5 % 7Y ey 28 i 3 .
Cw -4 | Limestone S o o, 7 2 5 & e % = % e
Cw -3 | Siltstone, calcareous vy 4 ¥ s 7 e = g o 189 57
Cw - 2 | Limestone, sandy . - i <3 o e = N s ik =
Cw -1 | Limestone ) .

Z See additional analyses of selected samples at end of chemical analyses tables,
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Additional analyses of Coal Canyon samples

Bed
le no. i :

Sed | Samp Si0, | €0 | Mgo | w20 [ K0 | mo, | mo- | co, |sasso,
D- 1| VEM-97-47 61,04 8.16 2.1 0.95 3.40 0. 65 0.75 6.9 nil
U- 27 VEM-96-47 23.48 37.18 0.45 1.00 1,05 0
U- 26| VEM-95-47 | 37.30 | 22,60 | 1.4 = 4 P v B g P
U- 25| VEM-94-47 43.60 | 19.80 5.4 0.72 1.22 0. 27 0.30 13.5 St
U- 24| VEM-93-47 74, 62 4.70 0.84 0.97 1.20 0. 34 0. 30 i e
U- 23| VEM-92-47 78. 46 3. 60 0. 51 0. 62 1,50 0. 34 0. 30 0.7 0.22
U- 22| VEM-91-47 65, 22 4.00 0.88 s 2y 0.52 Sory
U- 21| VEM-90-47 59. 54 7.32 1.1 3.10 0. 69 0.49 1.89 3?. - 33
U- 20| VEM-89-47 63.04 5. 80 1.2 0. 50 3.50 0.53 1.31 0.4 0. 26
U- 19| VEM-88-47 65. 32 8. 36 2.6 2. 20 0.57 0.35 0.57 ) 011
U- 18| VEM-87-47 61,52 8. 20 3.7 0.40 2.40 0. 52 0.50 8.4 nil
U- 17| VEM-86-47 23.50 | 18.20 8.8 0.30 1.50 0. 24 0.36 | 22.7 <0.1
U- 16| VEM-85-47 62.30 8. 20 3.1 0. 50 2.13 0.43 0. 46 7.1 017
U- 15| VEM-84-47 62.36 10, 20 3.0 0.44 1,85 0.37 0.41 8.8 0.21
U- 14| VEM-83-47 70, 84 4.90 1.3 2.40 0.49 0, 46 0.77 %1 0.20
U- 13| VEM-82-47 66. B4 4.20 ) 0. 60 2.77 0.44 0. 64 3.1 0. 20
U- 12| VEM-81-47 65.02 5,30 2.2 3.10 0.30 0. 44 0.82 4.2 0.13
U- 11| VEM-80-47 61.70 5,40 2.0 0.25 3.20 0.44 0. 86 3.9 0. 20
U- 10| VEM-79-47 57. 51 10. 80 4.4 0.28 1.79 0.37 0,55 10, 8 0.28
U- 9| VEM-78-47 70. 14 2.00 0. 86 0. 40 3.10 0.55 0.92 0.3 0.31
U- 8| VEM-77-47 72.94 1. 42 0.79 3.20 0. 50 0,52 0.78 0.2 0.17
U- 7| VEM-76-47 71,02 4.40 0.73 0.52 2.60 0.34 0.54 2.0 0.21
U- 6| VEM-75-47 24.86 | 35.60 0.62 0. 85 1.30 0. 14 0.48 4.5 1.0
U- 5| VEM-74-47 67. 60 8. 40 0. 55 0.40 1,83 0.33 0. 38 1.8 0. 24
U- 4| VEM-74-47 74, 34 9. 00 0. 40 0. 60 0. 60 0.09 0.16 6.6 0.10
U- 3| VEM-72-47 69.00 | 13,20 0. 39 0.32 0.42 0. 10 0.13 5.3 0.21
U- 2| VEM-T71-47 27.60 | 37.10 0.27 0,53 0.75 0,13 0.27 1.7 1.0
U- 1| VEM-70-47 34.00 | 30,40 0. 59 0.57 1,70 0. 20 0.68 1.6 0.95

P VEM-69-47 61,05 | 19.00 1.00 -- .- e 0.09 14,7 <0.1
R- 7| VEM-68-47 73.49 | 11,80 0.78 - -= - 0.12 9.6 nil
R- 6| VEM-67-47 72.48 | 12,00 0. 64 - -- ‘e 0.05 9.3 <0.1
R- 5| VEM-66-47 66.49 | 16.40 0. 41 - = e 0.06 12. 7 nil
R- 4| VEM-65-47 | 73.72 | 11,50 | 0,41 | 0.89 | 2.72 -- 0.15 | 9.5 | <0.1
R- 3| VEM-64-47 66.91 14. 00 0,48 -= . - 0.08 11,2 <0.1
R- 2| VEM-63-47 87.43 | 14.00 0.63 i - = 0.14 10.9 <0.1
R- 1| VEM-62-47 63.28 | 18,00 0. 62 e - -- 0.07 14,1 nil
P-107| DML- 9-47 17.58 | 29.80 | 11.1 0.54 0.63 0, 14 0.26 33.8 0.51
P-106 | DML- 8-47 17.80 | 39.40 0.47 1,50 1,20 0. 20 0,67 2.6 2.3




P-105 DML~ 7-47 61.52 5. 60 0.82 :
% . - 0
P-104 | DML- 6-47 | 57.38 9. 00 667 T oiss b Y Se2¥ -3 8.60
P-103| DML- 5-47 61,14 6. 60 0.63 0.40 o e deot o8 9,21
P-102 | DML- 4-47 55. 26 9. 00 4.2 0. 84 25 g 0 43 N oy
- DML- 3-47 5 5 % . . .43 10.

4 57. 11 10, 40 0. 90 1.02 1.67 0.43 0.93 3.;. g';*lf

P-100| DML- 2-47 17.70 | 40.80 0. 39 1 ‘
s A b .0
P- 99| DML- 1-47 30,02 | 22.20 | 10,0 1 03 ?'22 ot i i1 &9
P- 98 2063 9.91 - . 0.31 0. 31 26.6 0.4
! 46,2 0.24 0. 83 0.60 0.09 0 2 ¥

P- 97 2062, .73 | 49.1 0. 20 1.01 0. 39 0.07 o 48  p+ s
P- 96 2061 13.87 | 39.8 0.37 0.76 1,10 0.16 1':‘7, W §'3
P- 95 2060 8.85 | 44.1 0.34 1.03 0.67 ;
P- 94 2059 13,28 | 39.7 0. 36 0.91 0.92 - ?; f*zrg s e 3
P- 93 2058 6.49 | 45.7 0. 24 1. 16 0. 54 0.05 1.02 3 <
P- 92| VEM-61-47 27.10 | 32.40 0. 39 1.20 1.80 0. 26 1.12 & S
P- 91| VEM-60-47 47.36 | 12.80 3.8 0.96 2,30 0.42 0,83 5'3 e
P- 90| VEM-59-47 32.32 | 25.60 4.9 0.90 1.47 :
P- 89| VEM-58-47 12.90 | 42.24 0. 33 1.00 0.77 g' ?-: g'g; 2?‘2 g
P- 88| VEM-57-47 6.70 | 48.42 0. 41 1,14 0.45 0.08 0. 56 11.8 s
P- 87| VEM-56-47 27.70 | 31.46 0.42 1,09 1. 24 0.32 0.87 1.8 o
P- 86| VEM-55-47 15.50 | 41.60 0. 31 1.25 0. 70 0.16 0. 89 2.1 g
P- 85| VEM-54-47 14.10 | 44.18 0. 29 1.20 0. 40 0.16
P- 84| VEM-53-47 34.24 | 25.41 0.43 1,09 1.60 0.40 ?'33 3'; 5'3
P- 83| VEM-52-47 13.20 | 44.00 0. 26 0.94 0.62 0.15 0.47 2.3 6
P- 82| VEM-51-47 35.27 | 26.80 2.1 0.74 1.45 0.19 0.34 20.8 0.9
P- 81| VEM-50-47 47.21 13, 40 4.2 0.84 2.43 0.42 0.62 10,0 0'93
P- 80| VEM-49-47 31.21 | 26.4 0. 90 0.45 1,89 0.32 1.35
P- 79| VEM-48-47, | 47.41 15. 40 2.21 0,62 2.45 0. 10 0.86 13'2 fé
P- 78| VEM-47-47 7.70 | 42.10 0.43 0.90 0.67 0.14 1.55 1.9 3.5
P- 77| VEM-46-47 21.10 30. 80 1. 70 1.00 1.49 0. 26 1.37 14.0 2.2
P- 76 VEM-45-47 4,82 50, 22 1.8 0. 60 0,72 0.03 0.13 40.2 0.44
P- 75| VEM-44-47 47.18 8. 40 1.9 1.25 2.12 0.52 0.51 5.0 8.6
P- 74| VEM-43-47 | 41.64 | 6.05 | 2.3 0,78 | 2.55 | 0.18 | 0.83 5.9 | 12,5
P- 73| VEM-42-47 45. 64 4.20 2.7 0.99 2.78 0.23 0.52 5.1 106
P- 72| VEM-41-47 52.58 4,20 2.9 1.30 2.85 0.36 0.32 5.6 8.4
P- 71| VEM-40-47 37.36 15. 60 1.4 1.27 2.11 0,28 0.37 6.4 9.4
P- 70| VEM-39-47 22,98 | 36.40 1.8 1. 10 0.70 0. 06 0.29 29.3 0. 60
P- 69| VEM-38-47 48,07 | 13,20 0.53 1,30 2.38 0.48 1.33 0. 52 1.6
P- 68| VEM-37-47 59, 80 5,40 2.4 1.50 2.30 0.42 0.99 5.1 0. 90
P- 67| VEM-36-47 53.23 9.48 0. 48 1,20 2.62 0. 61 1.41 0.59 1.6
P- 66| VEM-35-47 33.46 | 23.20 5.4 1,20 1.30 0. 24 0.46 23.0 0.62
P- 65| VEM-34-47 35.28 | 22.2 1.2 1,20 2.14 0.38 1.32 6.1 2.0
P- 64| VEM-33-47 32.75 | 20.20 8.6 1,44 1.25 0.27 0.39 23.3 0. 55
P- 63| VEM-32-47 29.90 | 24.40 0. 80 1,02 1.95 0.38 1.62 5.1 2.2

3 See additional analyses of selected samples at end of chemical analyses tables.




: H,0- CO, | sasso
Bed Sample no. Si0, Ca0 MgO Na,0 K,0 TiO, 5 2 ¥
o 0 0.94 1.35 0.26 1.85 7.3 3.0
P- 62| VEM-31-47 20, 82 29-43 ;'3 0.95 0.95 0.13 0.45 30, 1 0.56
od oy A - A i P 12.3 1.26 0.97 0. 10 0.54 | 30.3 0.80
et L o g g S g 3.4 0. 89 1.70 0.29 1.76 7.9 2.5
P- 59| VEM-28-47 22.60 26.40 | 3.4 .89 L .8 i O BT .
P- 58| VEM-27-47 . ’ : *23 0
0.75 2.60 0.38 1,86 3 %
-i3fs 78 B Ly i e a 2972 12333 0. 60 0.71 9. 10 43 .
R 1 YRR : » 6. 1 0.79 1.22 : . g :
: ol g ; 11 0.58 | 32.3 11
- 55 VEM-24-47 13, 0. 50 0.66 0. .
P- 54| VEM-25.47 8. 69 .80 | 10.9 0.50 i o e - se
-l g e = : . 0 0.13 0.41 | 33.00 1.0
0.60 0.4 g A ; A
P- 52| VEM-21-47 o O e s N R S 1. 12 0.25 1.24 2.2 3.1
L e et | e 1 e 8.0 0.78 1. 12 0.04 107 | 2806 L7
4 . ! ¢ . 1£ 0.5 % .
= 291 ~VEN-13-47 g 8 1.56 0.95 0.
B 49 VEM-18-47 150 | 4037 | o9 g S - e S '
W B : : 10 | 328 1.6
: 0.84 0.69 0.06 1. - :
Be| vawisn | | |3 | am | RS | GE om0 5
- 46 VEM-15~ 3 i .3 1,00 - . : 3 ¥
Po 15 VEM-14-47 5.17 | 45.45 9.39 Lpes o g e 20 e
P- 44| LES- 10-47 e e 0.57 | 097 0, 54 0.11 5 . :
P- 43| LES- 9-47 9.50 : 3 o . LS 0 L
. i : ; . 1,8
o 14,42 28. 40 12,8 0.28 1.06 4.3 .
P 41| LES- 1-47 36.80 | 18,40 L9 L4 2.62 §-28 L7 L o o!8»
Po 0| LES- 647 - i R 1.5 0.87 3.27 0,34 0.20 | 3.3 ¥
P- 39| LES- 5-47 g o 12.4 0.45 0.85 0. 06 0.4 X
P- 38| LES- 4-47 25.56 | 23. : = - S -
26,12 | 24.20 | 10.3 0.80 ;-9, 0.13 0.60 22.6 1.2
P- 36| LES- 2-41 | 25.76 | 24.53 g 1% 1.40 0.22 0.77 1.6 2.9
-1 3 1-47 23.70 | 34.40 0. 41 1.08 0.51 0,08 0.72 3% 4.5
P- 35 LES 43,65 0.19 . 0. 40 3.88 1.1 -
P- 34| VEM-13-47 10.75 | 43.8 by i < 233 g
P- 33 2086 44.45 . i - 3 ;.g
a 5.4 i N 2.10 1.3 .
7 - = 0.01 | 27.2 039 | 0.8 | L8 | 0.3 = 7.2 2.1
S 2083 v - e 1 03 0.36 1.19 | 11.6 3.1
P- 30 2083 % 1.5 4.8 1.10 2. 0'13 0.75 22.9 Py
P- 29 2082 N 9.5 1,02 | 1.30 . =
- 28 2081 2z. . Lo . :
& 5 2,80 ). S o - 1.09 4.9 2.8
27 2080° 15.78: {9 s 0. 77 1.36 o 0.99 2.5 2.4
20792 14, 06 39.7 0. 59 0.72 0.99 0.1 0 87 R 2.8
b 25 8 g B2 : 0.90 | 0.88 [ 0,10 : 3.6 3.1
P- 25 53-7,7 11,63 42.3 g.gg i e 0. 12 122 :
- 24 ; 1.2 4 : ;
:- 23 2076 13,36 4 o 1.51 0.16 1,48 3.: ;;
.2 . - 1 1.39 . -
18, 16 35.4 < - 1.88 0.2
S 2078 22.17 | 30.4 3.7 0,70

‘\-.‘-v '




P- 20 2073 25.87 | 27.8 5.0 0.60 1.53 0,21 1.30 2.1
P- 19 2072 25.91 29.4 3.3 0.63 2.26 0.21 1.38 2.3
P- 18 2071 21.20 | 26,7 9.0 0.30 2.29 0.11 0.70 1.1
P- 17 2070 21.25 | 30.9 5.9 0.42 1.65 0.31 0.71 1.5
P- 16 2069 16, 21 2812 12,2 0.33 0,79 0,09 0,59 1.0
P- 15| VEM-12-472 | 16.64 | 36.40 2.4 0.83 1.52 0.15 0.71 2.6
P- 14| VEM-11-472 | 15,20 | 30.60 | 12.3 0. 40 0.78 0.08 0.57 | 29 11
P- 13| VEM 10-47 16.02 | 35.00 6.7 0.77 0.83 0.17 0.55 17 1.2
P- 12| VEM- 9-47 13,00 | 32.15 | 10.1 0.62 0.69 0.12 1.46 25 2.3
P- 11| VEM- 8-472 | 10.09 | 43.82 0.6 1.09 0.45 0.16 0,70 3. 3.5
P- 10| VEM- 7-47%2 | 39.08 | 16.32 AP 0.45 2.25 0.24 1.53 8 2.8
P- 9 2066 17.98 | 26.8 9.5 0.42 1.31 0.14 1.35 1 2.1
P- 8 2065 26.27 {1 3.1 0.57 0.79 1.58 0.19 1.82 1 37
X 2064 55,29 9.1 0. 80 0. 59 3.96 0. 45 z.36 0. 31
P- 6| VEM- 6-47 53.36 | 10.00 5.8 0.40 4,10 0. 18 0.33 13 0.39
P- 5| VEM- 5-47 61,56 4. 96 3.0 0.17 4.63 0.16 0.78 6.1 1.5
P- 4| VEM- 4-47 61. 56 0. 64 0. 87 0.24 5,03 0. 11 1.58 0.3 3.7
P- 3| VEM- 3-47 71.04 7.28 0.72 0.30 5.07 0. 10 0,95 0.3 1.6
P- 2| VEM- 2-47 69. 28 2.60 1.4 0.35 4.50 0.18 0.75 2.3 1.1
P- 1| VEM- 1-47 10,20 | 42,24 1.9 0.95 0.40 0.07 0.42 5.1 2.2

; See additional analyses of selected samples on next page.

The Si()z analysis for this sample is probably in error.

(T R




Additional analyses of selected samples‘

Bed :
no, Sample no. P,0g V,05 F 8io, TiO, CaO MgO Na,O K,0 MnO Ni
5-97 2063 -- -- -- -- -- - == - gt s o
P-95 2061 28,77 0,31 3.03 10.06 0.06 41,73 0. 20 0.73 0.96 N E 0.002
P-77 VEM-47-47 29.89 0.05 3.18 2.43 0. 04 42,10 2.36 0. 80 0.55 0.009 0,023
P-25 2080 26.33 0,28 2.61 12,63 0.08 38.96 0.22 0.91 1.16 0. 005 0, 002
P-24 2079 -- - - - -- -- - = - s i
P-12 5
to 15 2068 - - -- -- - -- pe "3 o vs e
P-10 6
to 11 2067 18, 48 0.10 2.01 16.13 0.08 31.48 4.21 0.65 1.16 0.035 0.039
Organic
Cr,0, Co Zn Cu Pb Ag MoO, w c1 o o
A -- L& -- a 0.0001 o -- -~ <
0.14 0.004 0.008 0.003 0,001 0.0001 0,002 - 0.004 - 287
0.28 0,006 0,001 0,013 0. 005 0, 0002 0,002 <0,005 - Te 181
0.08 0,004 0.010 0. 0006 0.001 0.0002 0.012 - 0,004 5, 827
Z3f £ -l = .a 0. 0003 - e ks or
o> e = = e 0. 0003 5 -- = s
0.12 0.004 0,002 0,020 0.005 0.0004 0. 002 <0,005 - 4,64
4 Analyses made by U. S, Geological Survey, Geochemistry and Petrology Branch,

g Sample no. 2067 is a composite of samples VEM-7-47 and VEM-8-47.
g €O, and S reported present,

Co;

reported present, strong, and S reported present.

¥ Sample no. 2068 is a composite of samples VEM-9-47 through VEM~12-47,

'Q') LA



SPECTROGRAPHIC ANALYSES—COAL CANYON, WYOMING.

LOT NO.

1201,

Semi-quantitave analyses of samples of the phosphatic shale member of Phosphoria formation, Coal Canyon,
pages for location of section, thickness and description of strata, and chemical analyses of samples), made by U. S.

Oregon. In addition to the elements listed in the table below, Sb, As, Bi, Cd, Co, Ga, Au, Li, Hg, Pt, Ta, Sn,
were not detected,

Explanation of symbols
E = 0.01-0, 1 percent

Wyoming (see immediately preceding
Bureau of Mines Laboratory, Albany,
and W were looked for in all samples but

A = more than 10 percent
B = 5-10 percent F = 0,001-0,0! percent
C = 1-5 percent G = less than 0, 001 percent
D =0.1-1 percent ND = not detected
i:d Sample no. Al Be B Ca|Cr | Cb| Cu| Fe| Pb; Mg | Mn { Mo | Ni Si Ag | Na ! Sr Ti v Zn | Zr
P-107 | DML- 9-47 c|sm|vn| Fr|a|F|mw|lec|D|E|c|E|F|F|B|nm|E|n|E|F x| F
P-106 DML- 8-47 c|/s|xno| F|A|[E|ND|]G|D|ND|D|F|F|E|B|ND|D|ND|E| E |[ND| E
P-105 | DML- 7-47 c|/so|np| F|c|E|{ND|G|[D|ND|D|F |F|{E|A!ND|E|ND|{D|E |{ND|E
P-104 | DML- 6-47 c|/vm|sw|E|{c|E|N| G| D|ND|{D|F|F |E|A|N|D|ND|E|E |ND|E
P-103 | DML- 5-47 c|s|/w| E|lCc | E|NM|Gc|[D|ND|D|F|F|E|A|ND|E|[ND|E]| EIND| E
P-102 | DML- 4-47 c|/s|x| Ejc|F|vw|c|D|NM|D|{E|F|E|A | ND|D|ND|E|F |[ND|E
Elg g T ERNEL i e fa-rd g 8 N gl S8 S e M- RE RS2 E L EP 2R 8- #15-
SO T LAY 1IN R R B R it e e e N Al T e la i e Lyl
P- 99 DML- 1-47 c|so|/ND}| F| B|F |ND| G| D |ND FAE12 M08 I¥0 K} F 8D
P- 98 2063 c|xo|/Nno| F|{A|E|{ND|G|D|ND|D|F
P- 97 2062 DLE LGB A Dl FlolEe|bl{ele|ElR | S|DlE]E]lolE]E
P2 4043 prEfG| EIAIDIPICID|ImwID|lFlFPle]lc|c|D|mw|e|D|E]|r
S 3059 c|miwm| Fl A E|ElG|o|wm|{p|sw|F|s{c|/c|p|mw|E|[D|E]F
P- 93 2058 c|sw/sw| | a|E|™W|{G|E|ND|D|ND|F|F |C|G|D|IND| E|D|E|F
¢'|pilrilelelx |=®
P-92 | vEM-6l-47 | C | E |G| E[A|D|INDE si R LR P L34 ke IRl bl eI i F
B-91 | vEM-60-47 | C | E IND)| F | €| E(mp|/c|{p|m|c|F|so|F|B|w|D|w|le|x|m|r
R e e Tl C/E|/xm|a|p|m|p|F|F|FP|c|ea|D|E|E|D|ND|F
P- 89 | VEM-58-4 No| E |BE |E|E |ND| F
P- 88 | VEM-57-47 p|/so|/ND| F|C|E|ND| G| D |ND|D|F NDIND|C J
rlelBslec|p|{DplElDi{i®” |LE
P- 87 | VEM-56-47 c| E|ND|F| A|E El') g g N“g g g wlrlclclple|le|E|mm|F
P- 86 | VEM-55-47 p|lE|ND| F | A|E ED 9 s el rlelalole =] e}w]?
P- 84 | VEM-53-47 rlecle|ip|D b
P- 83 VEM-52-47 p|/spD|ND| F|A|E|ND|G|D |ND E F |F R B
F | A |[ND|E [ND|E
P-82 | VEM-s147 {C | E|ND| F | A |E|E|G|D 0B ElFlE|lalmw|piw|E| = |"]|E
P-81 | yEM-s0.47 | C | EIND|F) BB EIGID{m|{D|EjP|{E{a]lc|[DIE|lR IDIE]|E
P- 80 -49-47 L E ERRL-F o A Dt 6 ND| E |[ND| E | E [ND| E
VEM c|p|np|D|E|F|E|A
P- 79 VEM-48-47 c 2 LNpERE g B E E o« E-LE SELENDISE
il Dl® ¥ | EfBLE
P- 78 VEM-47-47 pl{ E|ND| F|lA|EELTG

»
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NORTH FORK OF PINE CREEK, WYOMING. LOT NO. 1204.

Phosphatic shale member of Phosphoria formation sam
Lincoln County, Wyoming, 10 miles northeast of Cokeville on

by R. A. Hoppin, V. E. McKelvey,

by U. 8. Bureau of Mines Laboratory, Albany, Oregon.

and L. E. Smith and sampled by R. P. Sheldon,

east limb of syncline. Beds strike N. 10-25°
O. A. Payne, and R. S. Sears in June and July 1947. Samples analyzed

pled in bulldozer trench onNorth Fork of Pine Creek, s
E. and dip 37-45° W.

ec. 13, T.25N., R. 118 W.,
Section measured

Chemical analyses {percent) Cumulative Thickness x
Bn? Rock description Sample Th(irc;k;)ess P.0. |ALO. |Fe.0.| 088 on Acid thickness percent P,O
- A 275 | 27317 %2V3| ignition | insoluble (feet) (cumulative;
Phosphatic shale member of Phosphoria formation
P-83 | Mudstone, calcareous RAH - 63-47 2.2 0.3 - -~ - 67.8 2.2 0.66
P-82 | Mudstone, calcareous RAH~- 62-47 2.4 7.4 - et - 50, 7 4.6 18.42
P-81 | Limestone, arqnaceous: fos. col.
. 47-HW-54 RAH-61-47 2.5 6,3 | -- - -- 27.3 7.1 34.17
P-80 | Limestone, argillaceous; fos. col.
no, 47-H\'V-53‘ RAH - 60-47 1.5 0.6 -- - - 44.0 8.6 35.07
P-79 | Limestone, argillaceous; fos. col.
no, 47-HW-5221 : RAH - 59-47 1.9 0.7 - - -- 41,9 10.5 36,40
-78 , cal us; fos. col. no.
3 utu‘;’-s!t;:lfﬂc O RAH - 58-47 2 1 e - - — 60.9 13.2 39.64
-77 dstone, calcareous; fos. col. no, >
% M:T-SH%’SSOC 2 g RAH-57-47 1.6 0.7 -- -- - 59.0 14. 8 40,76
P-76 | Mudstone, calcareous RAH - 56-47 1.0 0.7 1 == e e 60.0 15.8 41.46
RAH - 55-47 - S5 4 0.6 -- - - 49,7 19.0 43.38
P-75 | Limestone, argillaceous
P-74 | Mudstone RAH - 54-47 3.8 .o -- - - 82,7 22.8 47.18
- tone, phosphatic; fos, col. no, £
03 o RAH-53-47 | 0.9 [13.3] -~ | -- - 61.1 23.7 59.15
P-72 | Mudstone; fos. col. no. 47-HW-20 ]l‘l:: - ;f—:; ;: :;’ — i e s i - ot
P-71 | Mudstone A ; : & & r i : ;
P-70 | Mudstone, calcareous RAH - 50-47 :; ;.g 2 . = ‘7’;2 ;g i 3;: ;’-;
P-69 | Mudstone RAH - 49-47 - A . 5
-48- 34, 1.2 0.45 3.40 53 36.9 219,97
o 1L e, s b -y 4?: ?2 : g D72 | N7 6. 44 72.2 38.3 223,89
P-67 | Mudstone, calcareous RAH-47-4 . zs' 8 43 < o o 4z 1 337. 85
£ AL PRSlnts-rock, sgiitaceons ey il SRR SR B 17.7 43.7 367.95
P-65 | Phosphate rock; fos. col, no, 47-HW-19 RAH - 45-47 l.g 3?-4 g 2 34 84.8 45 0 369. 77
P=-64 | Mudstone RAH - 44-47 1, .
7 - - 77.0 46.8 375.71
P-63 | Mudstone LES'“?“:; “)g fg e 7 A 84,3 47.7 376. 61
Gt s thS- 11447 | 04 Jzai) = |i= -- 24.9 48. 1 386,25
P-61 | Phosphate rock, argiliaceous LES- l3-47 0'6 13' 6 bt 3 =4 47.2 48.7 394 41
P-60 | Mudstone, phosphatic LES':R:” 1.0 11 gt " T 78. 6 49,7 395, 51
P-59 | Mudstone LES- % g it
= s - 2.3 50. 1 .
P-58 | Phosphate rock, ealcareous, argillaceous | LES-1 =07 L e S S 7 39.4 50. 65 411,74
P-57 | Mudstone, phosphatic . LES-110-4 @ ) e il 35,0 51,15 416.34
Limestone, argillaceous, phosphatic LES-109-47 b A
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Limestone, argillaceous; fos. col.
no. 47-HW-18

Mudstone

Mudstone

Mudstone

Mudstone

LES-354-47 represents the upper half of LES-105, bed P-52.

Mudstone

Mudstone, calcareous; fos, col. no,
47-HW-17

Mudstone

Mudstone, phosphatic

Mudstone, calcareous and limestone

Mudstone, calcareous
Mudstone, phosphatic
Mudstone, calcareous
Phosphate rock, argillaceous, contains
caleareous concretions; fos. col.
no. 47-HW-41
Limestone, argillaceous; fos. col. no.

47-HW-16

Phosphate rock, argillaceous, calcareous

Limestone, argillaceous, phosphatic

Phosphate rock, argillaceous, calcareous

Phosphate rock, argillaceous, calcareous

Phosphate rock, argillaceous, calcareous,
contains chert lenses

Limestone, argillaceous

Chert, contains quartz vugs; fos. col.
no, 47-HW-15

Mudstone, phosphatic

Phosphate rock, silty and mudstone

Phosphate rock

Phosphate rock, argillaceous
Mudstone, phosphatic, calcareous
Limestone, argillaceous

Mudstone, calcareous, phosphatic
Limestone, argillaceous, contains chert

lenses

Phosphate rock
Mudstone, calcareous
Mudstone, calcareous
Mudstone

Mudstone o

: Fossil collection made by H. Wedow, Paleontology and Stratigraphy Branch,
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429.96
430.87
439.62
440,82

442,62
462.62
486.74

546.02
548,82

579.98
588, 38
625,34
633,49

647.74
661,84

665, 69
676,65
689. 70
760. 65

769. 65
799.78
801,10
807.35

811,90

837,57
839,01
839.49
840.82
849.46
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Bed 3 Chemical analyses (percent) Cumulative Thickness x
- Rock description Sa:ple Th(';:tn;“ P.O. |ALO. |Fe.O. | 1055 on Acid thickness percent P,O,
" $ 28 23| "273| ignition |insoluble (feet) (cumnht&e,
P-21 | Mudstone LES- 74-47 0.75 L7 | = -- -- 83.9 99. 90 850. 74
P-20 | Phosphate rock LES- 73-47 0.9 A e = == 15.6 100. 80 879.26
P-19 | Mudstone, contains chert lenses LES- 72-47 4.0 1.0 -- - - 92.7 104,80 883,26
P-18 | Mudstone and chert LES- 71-47 1.8 Lo -- -- - 85.8 106. 60 885. 06
P-17| Mudstone, calcareous and chert LES- 58-47 2.0 0.6 -- -- -- 43.9 108, 60 886,26
P-16 | Mudstone, calcareous and chert LES- 57-47 1.9 Ll == = g 60. 6 110, 50 888, 36
P-15 | Mudstone, calcareous and chert LES- 56-47 1.5 1k §.on o b 66.6 112.00 890.00
P-14 | Mudstone, calcareous and chert LES- 55-47 1.2 1.2 | -- -- ~- 48,7 113,20 891.44
P-13 | Limestone, argillaceous and phosphate Fiad £ 3 113,96 895, 86
LES- 54-47 ; ¥ -- -- -- E . .
P-12 | Limestone, argillaceous LES- 53-47 0.85 1.9 | -- oy o 25.4 114,75 897.47
P-11 | Mudstone, calcareous LES- 52-47 1.8 6.8 | - 1 -- = 52.7 Yo g
P-10 | Limestone, argillaceous LES- 51-47 0.65 2,2} a g e - 19.0 1, & 911, 14
P- 9 | Mudstone, phosphatic LES- 50-47 0.8 113, 2 |=- Sl e i 46.3 118,08 3236
P- 8 | Mudstone, calcareous LES- 49-47 045 [ By f -~ f - - 57.4 k18,50 24, 12
P- 7| Limestone, argillaceous LES- 48-47 1.9 06| == | -- = 34.9 120, 40 925.26
P- 6 | Mudstone, calcareous LES- 47-47 0.5 1.3 | == i L 74.0 120,90 925.99
P- 5 | Limestone, argillaceous VEM-104-47 1.9 0.4 | - | -- 2 33.0 122.80 e
P- 4 | Mudstone VEM-103-47 0.5 e e B AR 75.6 o L e
P- 3 | Mudstone, calcareous VEM-102-47 1.9 T T e %2 . bt
P- 2| Limestone, argillaceous VEM-101-47 11 0.8 == 3} = e, s . 2
e 1 ity cic Tindtons: Mk he VEM-100-¢7 0.4 e g EEVE k& ek 17.4 126. 70 938.98
Wells formation
Cw-2 [ Sandstone, phosphatic VEM- 9947 | 1.4 120 | -~ | -- s ot T <
Cw-1 | Mudstone, calcareous VEM- 98-47 1.9 1.0 - i ‘ .
P e

—

T N T

g




SPECTROGRAPHIC ANALYSES—NORTH FORK OF PINE CREEK, WYOMING. LOT NO. 1204,

Semi-quantitative analyses of a few samples of the Phosphoria formation, North Fork of Pine Creek, Wyoming (see

immediately preceding pages for location of section, thickness and description of strata, and chemical analyses of samples),
made by the U. S. Geological Survey Laboratory, Geochemistry and Petrology Branch. In addition to the elements listed in
the table below, Sb, As, Be, Bi, Cd, Ce, Cs, Co, Cb, Ge, In, Hg, Mo, Nd, Pt, Re, Rb, 5¢c, Ta, Tl, Th, and W were

looked for in all samples but were not detected.

Explanation of symbols

A = more than lﬂlpercent F = 0.001-0,01 percent

B' = 1-10 percent G = less than 0. 001 percent

D =0.01-0.1 percent ND = not detected

E =0.01-0.1 percent
e Sample no. | Al| Ba| B | Ca| Cr| Cu| Fe| La| Pb| Mg|Mn|Ni | P |si| Ag| Na| sr|sa| Ti| v| ¥ | zn| 2r
P-68 RAH-48-47 p/|Fr|lF{A|D|F|D|E|E|D|F|F|--|B|G|D|D|F|E|E|E|F|E
P-67 RAH-47-47 -~-|FP|F|B|E|F|DINDIE|D|E|F|B|A|G|D|D|F|D| E|ND| F| E
P-66 RAH-46-47 DIFIFIAIDI®IDI'E[EID]FIFIAIIR G| DD FIE]l Bl BlI'P|l B
P-65 RAH-45-47 D|F| F E|F|D|E|{F|D|E|F|A|B|G|D|D|F|E|E|E|F|E

B' is equivalent to B and C of Bureau of Mines analyses.



https://0.001-0.01

MIDDLE FORK OF PINE CREEK, WYOMING. LOT NO. 1205.

Phosphoria formation sampled on north wall of Middle Fork of Pine Creek, sec. 35, T. 25 N., R. 118 i ;
% . = . . W., Lincoln Coun Wyoming, -
monocline. Beds R-26 to U-30 sampled in trench 150 feet above cree.k, all other beds in trench 50-200 feg'aboi: creek.m;::st
Section measured by R. A. Hoppin,

dipping Tump Range
R-1 to R-25 measured in natural exposures 150-400 feet above creek. Beds strike N. 10° E. and dip 26° W.
F.C. Armstrong, and L. E. Smith and sampled by R. S. Sears and O. A. Payne in June, July, and August 1947. Samples analyzed by U. S. Bureau of

Mines Laboratory, Albany, Oregon.

Bed Sample | Thickness Chemical analyses (percent) Cumulative Thickness x
no. SN Wgrigcion no. (teet) | P,0; | A1,0, [Fe,0,[ 055 00 [ Acic thickness | percent P,0
3| ignition | insoluble (teet) (cumulativef
Dinwoody formation

Fd-1 | Mudstone, calcareous, fos. fol. nos,

47-HW-31 and 47-HW-31A -- 1.1 L - - -- - 1.1 Ve

Upper shale member of Phosphoria formation

U-30 | Phosphate rock, argillaceous, calcareous;

fos. col. nos. 47-HW-30 and 47-HW-30A RAH-43-47 2.2 18.0 - - = 29: 1 2.2 39.60
U-29 | Chert, calcareous, phosphatic RAH-42-47 1.9 8.2 e e —— 47.0 4.1 55,18
U-28 | Chert, calcareous RAH-41-47 1.1 1.6 - - - 51.3 5. & 56,94
U-27 | Chert, clacareous RAH-40-47 2.8 0.9 - - - 64.6 B.0 59. 46
U-26 | Chert, calcareous RAH-39-47 1.0 ;1% -~ -- == 62.4 9.0 60.56
U-25 | Mudstone, calcareous RAH-38-47 1.1 1.7 - -- -- 60.7 10.1 62,43
U-24 | Mudstone, calcareous RAH-37-47 1.4 4.4 - - -- 56,1 11.5 68.59
U-23 | Mudstone, phosphatic, calcareous RAH-36-47 0.6 13,1 - - - 41.0 12,1 76. 45
U-22 | Chert, calcareous RAH-35-47 1.6 &% -- -- -- 60. 6 13. 7 79.17
U-21 | Chert, caicareous RAH-34-47 0.7 2.3 o - - 62.3 14. 4 80.78
U-20 | Chert, calcareous RAH-33-47 0.7 2.0 - - - 65.2 15,1 82,18
U-19 | Mudstone and limestone RAH-32-47 1,0 1.6 s vt il 65.2 16.1 83,78
U-18 | Mudstone, calcareous RAH-31-47 2.5 1.6 -- - - 66. 6 18.6 78.78
U-17 | Mudstone, calcareous LES- 46-47 2.6 2.8 -- - - 67.7 21.2 . 95.06
U-16 | Mudstone, calcareous LES- 34-47 1.0 3.4 -- - - 52.4 22,2 98,46
=15 | Mudstone, calcareous LES- 33-47 2.4 r AR ] - -n - 61,7 24.6 103,98
U-14 | Mudstone, calcareous LES- 32-47 1.0 53 - -- -- 65,2 25,6 107, 28
U-13 | Mudstone, calcareous LES- 31-47 35 ra - -- - 65.8 27.1 111.63
U-12 | Phosphate rock and calcareous mudstone $

containing chert LES- 30-47 1.5 6.7 ~— - -- 61.1 28,6 121,68
U-11 | Mudstone, contains chert LES- 29-47 1,05 k5 - - -- 2.1 29. 65 125,14
U-10 | Mudstone, calcareous LES- 28-47 1.4 ne -- -- .- 70,2 31,05 129.62
U- 9 | Mudstone, calcareous LES-27-47 2.4 3.8 - -= -— 66. 6 33.45 138.74
U- 8 | Mudstone LES-26-47 2.5 3.4 - - - 73.9 35.95 147,24
U- 7 | Limestone, argillaceous, phosphatic LES- 25-47 0. 65 8.7 -~ -- - 34,7 36.60 152.90
U- 6 | Mudstone, calcareous LES- 24-47 3.4 5.7 - - - 62.6 40. 00 172,28




U- 5| Phosphate rock, argillaceous LES- 23-47 24.8 40, 55 184,98
U- 4| Limestone, argillaceous LES-22-47 41.8 42.00 193,54
U- 3 | Mudstone, calcareous LES-21-47 56.8 47,00 202,54
U- 2 | Mudstone, calcareous LES- 20-47 65.0 48.90 206,72
U- 1| Phosphate rock, argillaceous; fos. col,

no, 47-HW-29 LES- 19-47 22,3 49.50 221,78

Rex member of Phosphoria formation

R-26 | Limestone, phosphatic; fos. col.

no, 47-HW-2B LES-18-47 0.3 10.0 0.3 3.42
R-25 | Limestone; fos, col. no, 47-HW-33 -- 35 - 3.8 ==
R-24 | Limestone, phosphatic - 0.3 e 4.1 e
R-23 | Limestone, contains chert; fos, col,

no. 47-HW-36 - 5.0 - 9.1 -—
R-22 | Limestone, phosphatic - 2.3 - 11.4 --
R-21 | Limestone, cherty; fos. col. no.

47-HW-37 -- 5.1 - 16.5 -
R-20 | Limestone and chert; fos. col. no.

47-HW-38 -- 9.0 - 25.5 -=
R-19 | Limestone - 2.0 - 27.5 =
R-18 | Limestone and chert; fos, col. nos.

47-HW-39 and 47-HW-40 -- 8.0 - 355 --
R~17 | Limestone; fos. col. no. 47-HW-27 - 5.4 - 40.9 =
R~-16 | Limestone; fos. col. no. 47-HW-26 - 5.4 - 46.3 -
R-15 | Limestone; fos, col. no. 47-HW-25 - 2.5 =5 48.8 fee
R-14 | Covered interval, probably fossiliferous

limestone and chert - 23,0 -- 71.8 —-
R-13 | Limestone; fos. col. nos. 47-HW-23 and

47-HW-24 - 11.0 - 82.8 o
R-12 | Limestone and chert - 15.0 - 97.8 -
R-11 | Limestone -— 4.5 - 102.3 --
R-10 | Limestone and chert -- 7.5 -- 109.8 re
R- 9 | Limestone and chert - 6.2 - 116.0 --
R- 8 | Mudstone, calcareous .. 2.5 = 118.5 .
R- 7| Mudstone, calcareous - 5.0 - 123.5 --
R- 6 | Mudstone, calcareous -- 5.0 o 128.5 -
R~ 5| Mudstone, calcareous - 5.0 - 133.5 -
R- 4 | Mudstone, calcareous - 4.0 - 139:5 -
R~ 3 | Chert and mudstone - 2.6 - 140.1 -
R- 2| Quartzite, phosphatic -- 1.2 - 141,3 -
R~ 1| Mudstone, dolomitic -- 5.0 - 146.3 -

: Fossil collection made by H. Wedow, Paleontology and Stratigraphy Branch, U. S, Geological Survey.




' Chemical analyses (percent) Cumulative Thickness x
iz Rock description o T‘z‘,':'::f" v o.Tarolreo | [osson | Acd thickness | percent P,O
. : 205 | Al;0;1Fe,04 | jnition | insoluble (feet) (cumulati¥e
Phosphatic shale member of Phosphoria formation
P-73 | Mudstone, calcareous LES- 11-47 4.0 0. 98' - - -- 63.19 4.0 3.92
P-72 | Mudstone, phosphatic, calcareous LES-12-47 2.0 10,63 - - - 48,2 6.0 25,18
P-71 | Mudstone, calcareocus LES- 13-47 4.2 1.0 -- -- -- 49.6 10,2 29,38
P-70 | Phosphate rock, cherty LES- 14-47 0.7 23.8 -- - -= 26.0 10.9 46,04
P-69 | Limestone, argillaceous LES- 15-47 2,8 1.8 - -- - 42.5 1307 51,08
P-68 | Mudstone, calcareocus LES- 16-47 1.7 1.2 - -- -- 73.6 15.4 53.12
P-67 | Mudstone and argillaceous limestone LES-17-47 1.5 5.3 -- - -- 29.3 16.9 61.07
P-66 | Phosphate rock LES- 35-47 1.3 33.5 0.7 0.55 5.00 3.1 18,2 104.62
P-65 | Phosphate rock LES- 36-47 0.7 34.9 0.8 0. 65 2.98 4.1 18.9 129,05
P-64 | Phosphate rock LES-37-47 1.0 32.6 0.85 3,88 6.4 19.9 161,65
P-63 | Mudstone and phosphate rock LES- 38-47 0.4 B.2 -- - -- 60.0 20.3 164,93
P-62 | Limestone, argillaceous LES-39-47 1.2 0.6 -- -- -- 47.5 21.5 165. 65
P-61 | Phosphate rock LES-40-47 0.9 32.0 -- -- - 6.6 22,4 194, 45
P-60 | Phosphate rock, argillaceous LES- 41-47 2.0 ° 26,2 “- -- -~ 24.2 24.4 246,85
P-59 | Phosphate rock; fos. col. no, 47-HW-22 LES- 42-47 I.5 25.8 - L v 5.5 25.9 285,55
P-58 | Mudstone, calcareous LES-43-47 2,3 1.4 -- - -- 57.6 28,2 288,77
P-57 | Phosphate rock, argillaceous LES- 44-47 0.4 25.8 -- - - 21,7 28.6 299.09
P-56 | Mudstone, calcareous LES-45-47 2.8 0.6 o e - 74.9 31.4 300.77
P-55 | Phosphate rock LES- 59-47 0.4 28.8 - -- -- 10,2 31.8 312,29
P-54 | Limestone, argillaceous LES- 60-47 0.5 1.3 ~ - - 42,4 32.3 312.94
P-53 | Phosphate rock, argillaceous LES-61-47 0.35 22.6 -- - - 27.6 32.65 320.85
P-52 | Limestone, argillaceous LES- 62-47 1.4 0.6 -- - - 47.1 34.05 321.69
P-51 | Phosphate rock LES- 63-47 0.6 23,5 - -- - 19,1 34.65 335,79
P-50 | Phosphate rock, argillaceous LES- 64-47 0.6 16.8 -- -- -- 34.6 35.25 345,87
P-49 | Phosphate rock, argillaceous LES-65-47 0.6 14. 6 -— - we 36.3 35.85 354.63
P-48 | Limestone, argillaceous LES-66-47 3,5 0.8 - -- .- 42.7 39.35 357.43
P-47 | Mudstone FCA-15-47 0,45 4.4 -- - -- 55.3 39.80 359.41
P-46 | Phosphate rock, argillaceous FCA-16-47 0.4 21,7 -- -- == 22.8 40, 20 368,09
P-45 | Mudstone LES- 68-47 0.45 0.2 - - - 61.5 40, 65 368, 18
P-44 | Mudstone FCA-17-47 0.5 0.1 - - - 66,7 41,15 368.23
P-43 | Mudstone FCA-18-47 0.65 0.4 - - - 73.6 41,80 368,49
P-42 | Mudstone FCA-19-47 0.5 3.2 - - - 67.6 42,30 370,09
P-41 | Mudstone FCA-20-47 0.35 6.4 -~ - - 55.3 42.65 372.33
P-40 | Dolomite FCA- 1-47- 0.8 0.5 - - -- 7.6 43,45 372.73
P-39 | Mudstone, calcareous FCA- 2-47 1,05 2.7 - -— - 49.5 44,50 375.56
P-38 | Mudstone FCA- 3-47 0.6 2.2 - - e 80.8 45,10 376.88
P-37 | Mudstone, phosphatic FCA- 4-47 0.6 13,0 =~ - -= 43.4 45.70 384.68
P-36 | Limestone, argillaceous FCA- 5-47 2,3 0.4 -- - - 42,4 48,00 385.60
P-35 | Mudstone, calcareous FCA- 6-47 1.8 0.9 - - - 53.6 49,80 387,22
P-34 | Mudstone, phosphatic FCA- 7-47 2,05 | 10,4 -- -- -- 49.5 51,85 408, 54




P-33 | Limestone, argillaceous FCA- 8-47 B3 1.6 -- -- - 33.3 53,15 410.62
P-32 | Limestone, argillaceous FCA- 9-47 1,15 0.4 e - - 33.3 54.30 411.08
P-31 | Mudstone, phosphatic FCA-10-47 0.6 13.4 -= - - 41.3 54.90 419,12
P-30 | Limestone, argillaceous FCA-11-47 0.9 1.3 — = -- 22.3 55. 80 420,30
P-29 | Phosphate rock, argillaceous, calcareous | FCA-12-47 1.2 12,4 e - -= 32.3 57.00 435,18
P-28 | Limestone, phosphatic FCA-13-47 0.65 9.4 -- - - 19,2 57.65 441,28
P-27 | Mudstone FCA-14-47 0.6 7.2 -- - - 36.3 58. 25 445,60
P-26 | Phosphate rock, argillaceous, calcareous,

contains concretions FCA-21-47 1.6 19.5 e == b 17.4 59.85 476,80
P-25 | Phosphate rock, argillaceous, calcareous FCA-22-47 0.7 14,8 -- -- - 30.4 60. 55 487.16
P-24 | Limestone, argillaceous FCA-23-47 1.9 .0 iy = = 30.8 62.45 489.0%
P-23 | Limestone, argillaceous FCA-24-47 Ll 0.6 -- - -- 24,3 63.55 489,72
P-22 | Phosphate rock, argillaceous FCA-25-47 0.9 14,1 e -~ - 3.2 64,45 502,41
P-21 | Phosphate rock, argillaceous FCA-26-47 3A 17.5 .- - -- 29.9 65. 55 521,66
P-20 | Phosphate rock, argillaceous FCA-27-47 2.7 14,2 -- g - 32.4 68, 25 560, 00
P-19 | Limestone FCA-28-47 1.4 3.7 -- -- -- 14.6 69. 65 565. 18
P-18 | Limestone, argillaceous FCA-30-47 1.0 7.6 - -- -- 2l.2 70. 65 572.78
P-17 | Phosphate rock, calcareous, argillaceous FCA-31-47 1.5 15.3 -~ -- -- 26.4 72,15 595,73
P-16 { Phosphate rock, calcareous, argillaceous FCA-32-47 1.6 17.0 - - -- 23T 73.75 622,94
P-15 | Limestone; fos, col. no, 47-HW-14 FCA-33-47 3.6 3.4 _— o g 11,6 77.35 635,18
P-14 | Mudstone, phosphatic FCA-34-47 0,75 9.2 | -- -- -- 51,8 78. 10 642,08
P-13 | Phosphate rock FCA-35-417 1.35 31.1 -- -- -- 5.0 79.45 684,46
P-12 | Mudstone, calcareous, phosphatic FCA-36-47 2.0 1T -- - - 36.8 81,45 707.46
P-11 | Mudstone, calcareous, phosphatic FCA-37-47 0.9 10.6 - -- -- 45.3 82,35 717.00
P-10 | Limestone, argillaceous FCA-38-47 3.4 8 .- - - 36.1 85,75 T22.78
P~ 9 | Limestone, argillaceous FCA-39-47 1.3 0.3 -- - - 35,0 87.05 T25.1%
P- B | Limestone, argillaceous, phosphatic FCA-40-47 2.1 11,0 -- - - 30,6 89. 15 746,27
P- 7 | Mudstone, phosphatic FCA-41-47 0.8 12,8 - - -—- 45,3 89.95 756,51
P- 6 | Limestone, argillaceous FCA-42-47 0.75 1.5 - - -- 47.2 90, 70 757.64
P- 5 | Mudstone FCA-43-47 1.1 4,0 .- - -- 66.6 91.80 762.04
P- 4 | Phosphate rock, calcareous FCA-44-47 1.4 30,7 -- -- -- 5 93,20 805.02
P- 3 | Limestone, argillaceous FCA-45-47 2,35 0.4 - -~ -~ 38.4 95.55 805,96
P~ 2 | Mudstone, phosphatic, calcareous FCA-46-47 0.55 12.3 - .. - 45.0 96. 10 812,72
P- 1 | Limestone, argillaceous, phosphatic;

fos. col. no. 47-HW-13 FCA-47-47 0,35 11.5 »= = -- 30.2 96. 45 816.74

Wells formation

Cw- | Limestone, cherty FCA-48-47 0.8 0.4 - - -- i1.0 0.8 -
Cw-5 | Chert, calcareous, argillaceous FCA-232-47 0.7 0.6 -- - -- 72,1 1.5 -
Cw-4 | Chert, calcareous FCA-231-47 1.6 0.7 -- - -- 54,4 3.1 --
Cw-3 | Chert, calcareous FCA-230-47 3.6 0.7 -- -- .- 51,0 6.7 -
Cw-2 | Limestone, cherty FCA-229-47 1.5 0.8 -- - -- 43,0 8.2 --
Cw-1 | Chert, calcareous - 0.2 - - - -- -- 8.4 -




SPECTROGRAPHIC ANALYSES —MIDDLE FORK OF PINE CREEK, WYOMING. LOT NO. 1205.

Semi-quantitative analyses of a few samples of the Phosphoria formation, Middle Fork of Pine Creek, Wyoming (see immediately
preceding pages for location of section, thickness and description of strata, and chemical analyses of samples), made by U. S. Geological
Survey Laboratory, Geochemistry and Petrology Branch, Washington, D. C. In addition to the elements listed in the table below, Sb, As,
Be, Bi, Ce, Cs, Co, Cb, Ge, In, Hg, Mo, Nd, Pt, Re, Rb, Sc, Ta, Tl, Th, and W were looked for in all samples but were not
detected

-

Explanation of symbols

A = more than 10 percent F = 0.001-0.01 percent

B' = 1-10 percent! G = less than 0. 001 percent

D =0,1-1 percent ND = not detected

E =0,01-0, 1 percent
B:: Sample no. Al| Bal] B|Cd|Ca| Cr|Cu| Fe| La| PbjMg|Mn|Ni| P-| Si | Ag| Na|Sr|{Sn| Ti|] V| Y | Zn| Zr
P-66 LES-35-47 DL PP P LAY DT D E|D|F|F|A|B|G|D|D|F|E|E|E|F|E
P-65 LES-36-47 D|F| F|ND/A|D|F|D|E|E}|D|F|F|A|B|G|D|D|F|E|E|E|F|E
P-64 LES-37-47 D|F|NDIND|A|D|F| D D F| F|A|B|G|D|D|F|E|NDIE|F|E

'p is equivalent to B and C of Bureau of Mines analyses,



https://0.001-0.01

Part of phosphatic shale member of Phosphoria

LEEFE, WYOMING. LOT NO. 1213,

miles west of Sage, secs. 10 and 15, T. 21 N., R. 120 W,, Uinta County,

me:

formation sampled at two places in Leefe open pit mine of San Francisco Chemical Company 4

Wyoming. Beds are flat lying. Section of beds P-1 to P-11 from locality A
and sampled by R. M. Campbell in December 1947; section of beds P-1 to P-23 from locality B measured by F. W. O' Malley and R. A, Harris
and sampled by Harris and R. A, Smart in October 1948, Samples analyzed by U. S. Bureau of Mines Laboratory, Albany, Oregon.

Chemical analyses (percent) Cumulative Thickness x
Bn': Rock description Sampila Th(lfh:;” P.O. | AL.O. |[Fe.O, | 0SS On thickness percent P 05
- no. ee 205 | A1;05 [Fe;04 | jonition | insoluble {feet) (cumulatibe;
Locality Al
Phosphatic shale member of Phosphoria formation—partial section
P-11 | Phosphate rock, argillaceous RMC- 145-47 2.5 17.4 | 2.1 1.67 9,14 31.6 2.5 43,50
P-10 | Limestone, argillaceous RMC- 144-47 0.7 1T §.3:6 1.65 28,26 29.2 3.2 44,69
P- 9 | Phosphate rock RMC- 143-47 2.7 35.5 | 0.66 | 0.53 3,50 3.1 5.9 140, 54
P- 8 | Phosphate rock, argillaceous RMC- 142-47 0.4 26.9 | 3.4 0.80 3.94 20,7 6.3 151.30
P~ 7 | Phosphate rock RMC- 141-47 1.0 34.6 | 0,99 | 0.61 3.12 4,2 & 185.90
P- 6 | Phosphate rock RMC- 140-47 0.9 32,6 | 1.2 2.10 4,00 5.4 8.2 215,24
P- 5 | Phosphate rock, argillaceous RMC- 139-47 0.6 20.8 | 5.5 1.00 4.22 33.5 8.8 227.72
P~ 4 | Phosphate rock, argillaceous RMC- 138-47 1.4 28.8 | 2.6 0.82 3.74 14.5 10.2 268,04
P- 3 | Phosphate rock, argillaceous RMC- 137-47 1.2 28.8 | 2.9 0.69 3.82 18,3 11.4 302. 60
P- 2 | Phosphate rock, argillaceous RMC- 136-47 0.8 24.8 | 3,6 1.46 3.80 26.3 12.2 322,44
P- 1 | Phosphate rock, argillaceous RMC- 135-47 0.3 23.0 | 4.8 0.79 2,84 32.7 1Z.5 329.34
Locality B
Phosphatic shale member of Phosphoria formation—upper part only

P-24 | Chert - 0.03 - - — -- -- - -—-

Bed P-24 may represent base of Rex member.
P-23 | Mudstone, cherty RH-3326 2.0 3.5 - -- -- 83.9 2.0 7.00
P-22 | Phosphate rock, argillaceous RH-3325 0.8 23.9 -- -- -- 30.9 2.8 26,12
P-21 | Mudstone RH-3324 1.3 2.9 o e e 79.9 4,1 29.89
P-20 | Phosphate rock, argillaceous RH-3323 0.4 28.5 - -- - 20.8 4.5 41.29
P-19 | Mudstone WOM - 3322 1.7 3.6 - - - 72.4 6.2 47.41
P-18 | Mudstone, phosphatic and cherty

phosphate rock WOM - 3321 1.0 18.3 - .- - 44.2 1.2 65,71
P-17 | Mudstone, phosphatic WOM - 3320 0.4 9.5 -- - - 63.6 1.6 69.51
P-16 | Phosphate rock and mudstone WOM - 3319 0.8 21.4 - - - 34.0 8.4 86.63
P-15 | Phosphate rock WOM - 3318 4.5 35.0 - -- -- 4.7 12.9 244,13
P-14 | Phosphate rock, calcareous RH-3317 1.4 26.7 - - - 2.0 14,3 281,51

, Beds P-1 to P-11 of locality A are probably equivalent to beds P-9 through P-18 of locality B.

-




Chemical analyses rcent) Cumulative Thickness x

Bed Rock description Sn::pla Tb&%” P.O. | ALO. |Fe.O ngp:n Acid thickness percent P,O,

no. - 2Ys | 4103 (F€Us 1 ignition | insoluble (feet) (cumulatiVe;
P~13 | Phosphate rock RH-3316 0.8 34.1 - - -y 6.2 15.1 308.79
P-12 | Phosphate rock RH-3315 0.3 35.5 - - - 4.6 15.4 319.44
P-11 | Phosphate rock WOM - 3314 0.8 27.0 - - - 19.3 16,2 341.04
P-10 | Phosphate rock WOM - 3313 1.4 28,5 - - - 17.6 17.6 380.94
P- 9 | Phosphate rock, argillaceous WOM - 3312 0.6 ¥7.7 - -- - 43,2 18.2 391,56
P- 8 | Mudstone WOM - 3311 2,0 3.9 - - - 76.7 20.2 399.36
P- 7 | Phosphate rock WOM - 3310 0.7 29.9 -] = - 13.9 20.9 420.29
P- 6 | Phosphate rock WOM - 3309 0.7 34.5 -- - - 7.3 21.6 444 44
P~ 5 | Phosphate rock, argillaceous WOM - 3308 1.5 19:5 - - - 313 23.1 473.69
P- 4 | Phosphate rock, argillaceous WOM - 3307 1.0 23.7 -- - -- 28,0 24,1 497.39
P- 3 | Phosphate rock WOM - 3306 2 28.8 - - - 17,6 25.3 531,95
P- 2 | Mudstone and argillaceous phosphate rock | WOM - 3305 1.1 15,6 - - - 47,7 26.4 549.11
P- 1 | Phosphate rock, argillaceous WOM - 3335 ) 50 23,9 - - - 28.1 27.5 575.40




SPECTROGRAPHIC ANALYSES—LEEFE, WYOMING. LOT NO. 1213,

—

Locality A

Semi-quantitative analyses of samples of the Phosphoria formation, Leefe, Wyoming (see immediately preceding pages for location of
section, thickness and description of strata, and chemical analyses of samples), made by the U, S. Geological Survey Laboratory, Geochemistry
and Petrology Branch. In addition to the elements listed in the table below, Sb, As, Be, Bi, B, Ce, Cs, Cb, Ge, Hg, Mo, Nd, Pt, Re, Rb,
Sc, Ta, Tl, Th, Sn, and W, were looked for in all samples but were not detected.

Explanation of symbols

A = more than lolpemn! F = 0.001-0. 01 percent

B' = 1-10 percent G = less than 0.001 percent

D =0.1-1 percent ND = not detected

E =0,01-0, 1 percent
B;;d Sample no. Al| Ba| Cd| Ca|{ Cr|{ Co| Cu| Ga| In | Fe| La| Pb| Mg| Mn| Ni| P | Si | Ag| Na| Sr| Ti| V| Yb| Y| Zn| Zr
P-11 RMC-145-47 B |E|ND/B|F|NDIF| " G|D|E|ND|E|D|E|B'|A|G|D|D|E|E|G|E|F|F
P-10 RMC-144-47 B|E|F|A|F|ND F| FIG|D|NDIND E| D| E|{D| A|G|D|E|E|E|G|F|F|E
P=-9 RMC-143-47 DI E|NDIA|E|ND|F| F|INDIE|E|F|E|E|E|A|B|G|D|D|E|D|G|E|F|F
P- 8 RMC-142-47 BIE|NDIA|E|ND| F|F|G|D|E|F|E|E|E|A|B|G|D|D|E|D|G|E| E|E
P-7 RMC-141-47 D|IF|ND|A|E|ND|F|F| G|D|E|E|E|D|E|A|B|G|D|D|E|D|G|E|E|F
P- 6 RMC-140-47 DIE|F|A|E|F|F|F|G|D|E|E|E|D|E|A|B|G|D|D|E|D|IG|E|E|TF
P-5 RMC-139-47 B|E|NDB|E|F|F|F|G|D|F|E|E|D|E|B|A|G|D|D|E|D|G|E|E|E
P- 4 RMC-138-47 B|E|F|IA|E|{F|F|F|G|D| E|E|E|D|E|A{P|G|D|D|E|{D|G|E|E|E
P- 3 RMC-137-47 B|E{P|A|E|F|F|F|G|D|EIE|E|{D|E|A|B|G|D|D|E|D|G|E|E{E
P- 2 RMC-136-47 B|E|F|A|E|F|F|F|INDID  E|E|E|E|E|A|A|G|D|D|E|D|G|E]E|E
Pl RMC-135-47 Bl E|ND A|E|ND| F| FIND| D| F| E|E{D| E|A|]A|G|D|D|E|D|G|E|E| E

; B' is equivalent to B and C of Bureau of Mines analyses.

‘ A \I‘-I
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