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Introduction

The stratigraphy and nomenclature of the Phosphoria, Park City, and
Shedhorn Formations in the western phosphate field have been described by
McKelvey and others (1959). Analytical dapa obtained by the Geological
Survey in the course of its study of the phosphate deposits in the
Phosphoria Formation ha?e been included in many publications. The chief
sources of these data are included in the references at the end of this
report.

The analytical data on the Phosphoria Formation that are presented
here are those of the Geological Survey that so far have not been
incorporated in published reports. They include complete rock analyses
and analyses of many r;re elements. The samples analyzed are identified
by geographic location, bw-rock type, and by stratigraphic position in ‘
published stratigraphic sections. The purpose of the report is to make

the data available for public utilization.






‘rahlc‘ ;!/ Chemical composition of the quartz-silicats rocks of the Phosphoris Formation

- Retort Member
lo
RFG 5580  RFG 5584 CWT 700 RSJ 717  WRL 57 WRL 66 FSH 425  FSH 438 OAP 520  OAP 525  RAS 6497  TMC 6505 VEM 72
1 2 3 4 5 6 7 3 9 10 1n 12 13
5102 1.3 62.5 69.7 61.2 63.4 58.5 78.4 7.0 8.6 75.7 59.6 65.1 68.4
ALz0s 1.8 10.0 2.1 1.9 12.0 11.5 8.9 1.0 1.7 9.2 11.9 8.9 1.7
re20s ¥ 16 4.0 .6 5.4 4.9 5.4 3.9 3.1 P 4.3 4l 3.9 3.5
a0 .23 .20 1.6 1.4 1.1 2.1 .90 1.9 2.6 1.2 .48 .38 2.0
Hg0 1.6 15 .26 1.7 .83 .93 .53 .06 .79 72 1.3 1.1 .42
ca0 1.7 6.6 12.5 3.7 2.6 07 .43 9.5 7.0 1.4 6.8 1.2 12.5
Kaz0 .1 14 .22 .16 .51 .66 .14 .14 .24 .18 .2 .20 .14
K20 3.6 2.6 .2 3.9 3.3 3.2 2.1 13 4s 2.7 3.7 2.6 .42
ny0 ©°¢ 3.7 5.5 as .8 6.2 7.5 3.9 1.0 3.6 4l 5.2 3.7 1.0
H20 - .5 1.8 0.1 0.8 1.2 .9 .4 .05 .7 0.6 1.2 0.8 0.1
Ti02 .90 .70 .14 .70 .79 77 .58 .04 .74 .58 .70 .42 .10
1205 .68 3.7 6.6 .48 1.7 3.0 37 7.2 4.9 .95 4.3 1.8 4.8
02 .65 1.23 3.22 2.81 .16 .29 .04 .35 .33 .23 42 1.46 5.21
503 — — — — — — .33 —_— — .28 — — —
a — —_ — — — — — — — — — — —
r .28 .50 0.75 13 .23 .38 .08 .74 .60 AL .58 .42 .50
Organic ef ’
Macter 2.0 2.6 1.1 4.0 5.4 6.3 2.3 .5 4.3 2.4 3.2 2.1 .5
on ¥ .10 .13 .28 .20 .50 .86 .25 .02 .10 .10 .15 .10 .20
v .o01 .002 .00 .o01 .001 .002 .001 .002 .003 .001 .001 .001 .001
« .001 .001 .004 .004 .003 — 000 — 005 .001 .002 .002 .001
. a8 .001 .o001 L0001 .0003 .00003  .00003 .00 .0003 .0003 ,00003  .0001 .0001 .00003
As .01 .005 .003 .005 .006 .003 .002 .002 .003 .006 .003 .006
) .03 .03 < .008 .03 .0 .@ .01 < .008 .0 .01 .01 .03 .01
n .03 .03 .01 .03 .03 .03 .03 .003 .03 .03 .01 .03 .01
Be L0001 .0001 < .00005 .00l .0001 < .00005 < .00005 < .00005 < .00005 < .00005 < .00005 < .00005 < .00005
@ < .005 <.005 < .005  <.005 < .005 < .005 <.005 < .005 < .005 < .05 < .00S <.005 < .005
Co < .001 <.001 <.oa1 .00L .003 .00t <.001  <.00l' < .00l 001 < .o0L <.001 < .001
e 1 1 .03 1 a1 1 1 .03 1 .03 1 1 .03
cu .003 .003 .003 .003 .01 .1 .003 .003 .01 .01 .003 .003 .003
Ga .001 .00l < .001 .001 .001 .001 <.000 < .00 .00 .001 .001 .00l .o01
L < .003 .003 .01 < .003 .01 .01 < .003 .01 .01 .003 .003 .003 .01
" .003 .003 .01 .03 .03 .01 .003 .003 .01 .01 .003 .01 .03
* .003 .01 .01 .01 .01 .01 .003 .003 .01 .003 .003 .003 .0005
nt .003 .003 .01 .03 .03 .03 .01 .001 .o .01 .003 .ot .003
”» .001 .01 < .00 .00L .00L .o01 <.000  <.001 < .00 .oal .003 .01 - .00L
sh .0002 L0001 < .0001 .0004 .0004 .0003 < .0001 .0007 .0005 .g001 .0001 .0002
se .o01 .003 < .0005 < .0005 .003 .003 .001 .0005 .001 .o01 .001 .00 0008
se .002 0003 .0007 .001 0008 .0005 001 005 .0003 .0005 .0003 -0003
se .0 .03 .03 .03 .03 .03 .03 .01 .01 .01 .03 .01 .01
v .01 .01 .01 .01 .003 .003 .01 .01 .01 .01 .01 .01 .00
Y .003 .01 .03 .003 .01 .03 .003 .01 .03 .003 .o .o1 .01
™ .0003 .o01 .o01 .0003 .00l .o01 .0003 .001 .001 .0003 .0003 0003 .o01
2a .ol < .008 .01 .01 .01 .03 .03 .03 .01 .03 .008 .03 .008
2r .03 .01 .003 .01 .0 .03 .01 .003 .03 .01 .01 .01 .003



‘ej Chemical composition of the quartz-silicste rocks of the Phosphoria Formation--Continued

Tablel
Retort Member -- Continued % Meade Peak Member
AVC.'b‘,
VEM 90 RAH 252 RAH 266  LES 27 LES 31 RAS 7206 RAS 7208 MVO- WRL 264  WRL 265  WRL 153 WRL 156  WOM 2716
14 15 16 17 18 19 20 21 22 23 % 25 26
510, 61.8 77.3 66.2 65.2 62.0 75.8 5.3 76.50 63.4 67.5 67.7 81.4 63.5
AL20; 9.7 4.6 9.4 2.5 5.8 7.6 6.6 8.04 10.1 9.8 3.0 3.9 1.2
res0; & 4.8 4.3 3.8 3.2 2.7 2.9 2.9 3.70 5.8 1.9 3.5 3.6 3.7
Feo .86 2.9 71 1.9 .48 .23 .56 1.19 1.0 .26 2.3 2.3 .27
Mgo 1.1 .86 1.9 1.8 .81 .92 1.0 1.01 .57 .60 2.6 1.0 .35
cao 7.1 4.4 5.3 12.8 13,0 3.3 3.8 6.32 3.9 7.7 9.7 3.5 6.2
Na20 .29 .86 .51 a7 16 .23 17 .27 .30 .16 .18 .10 1.4
K20 2.9 .80 2.4 .57 1.6 2.3 2.0 2.2 1.8 1.2 .70 9% 2.7
Ha0 ©OF 4.4 1.5 4.3 1.1 2.1 1.5 3.2 3.664 5.9 3.8 1.5 1.7 3.8
Ha0 - 1.0 .2 1.0 .05 .2 7 0.8 .66 2.3 .7 0.4 0.2 4
1107 .54 .31 .54 12 .32 .36 .33 .48 .73 .68 .20 .26 .72
P20s 4.3 1.4 1.5 3.6 2.8 2.3 2.6 3.05 5.8 5.7 3.0 1.1 44
co2 .45 2.51 3.21 7.76 7.56 .20 0.22 1.9 .23 .18 6.95 2.36 15
503 . .20 - - .23 - - .26 - .20 .63 .30 .46
a - - - - - .02 - .02 - - - - -
¥ .58 17 .33 .43 .38 .30 .37 .39 .43 .58 .32 a1 .45
organtc & 3.0 1.1 3.0 1.0 1.5 2.0 2.6 2.57 2.4 1.7 1.1 1.6 2.2
Matter
ou ¥ .20 .10 .22 .10 .10 .20 .08 .197 12 .20 .32 .04 .15
] .o01 .001 .001 .00L .001 .001 .001 .0014 .002 .002 .002 .001 .aoL
eu -7 .001 .002 .001 - .002 .003 .o01 .006 .003 - - .02
.00003-

Ag .00001 <.00001  .00001  <.0000L  <.0000L .00003 .0001 .0001 .o01 .0003 .0003 .00003 .0003
As .003 .004 .0o1 .006 .006 .006 .006 .0038 .008 .08 .093 .001 .002
3 .03 .0L .03 .ol .01 .o1 .01 .03 -.01 .01 .01 .01 .01 .oL
Ba .01 .03 .03 .01 .03 .03 .01 .03 .01 .01 .01 .03 .03
Be <.00005 <.00005 <.00005  <.00005  <.00005  <.00005 €.00005  <.00005  <.00005  <.00005  <.00005 <.00005  -<.00005
cd <.005 <.005 <.005 <.005 <.005 <.005 <.005 <.005 <. 005 <.005 <.005 <.005 <.005
o <.001 <001 - <.00L <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001
cr 1 .01 .1 .03 .03 B 1 1 1 .03 .01 .01 1
cu .01 .01 .003 .01 .003 .01 .003 .003 .03 .01 .01 .01 .003
Ca .01 <.00L .00L <.001 <.001 .00L <.001 .o001 .001 .00L <.001 <.001 .001
La .01 <.003 .003 <.003 <.003 .003 <.003 €.003-.01  .003 .003 <.003 <.003 .01
Y .03 .03 .01 .03 .03 .01 .003 .03-.01  .003 .001 .03 .01 .001
o .001 <.0005  <.0005 <.0005 <.0005 .003 .01 .003-.01  .003 <.0005 .003 .003 .01
Nt .01 .003 .01 .003 .003 .03 .003 .003 .001 .0003 .003 .01 .01
) .03 <.001 <.00L .003 <.01 .001 .003 <.001~.001 .01 .01 .001 <.001 .001
sb .0005 .0002 < 0001 <.000L <.0001 <.0001 <.0001 .0002 .00L .0003 .0002 .0003 .0005
sc .001 <.0005 .q01 <.000% .001 .001 .00L .001 .00L .001 .o01 .001 .001
Se .002 .001 .0003 .001 .0003 .0005 .001 .001 .0003 .0001 .003 .00L .003
st .01 .01 .01 .01 .01 .03 .01 .01 .01 .01 .01 .oL .03
v .003 .001 .01 .00L .001 .01 .01 .01 .01 .01 .003 .001 .01
Y .01 .003 .01 .003 .003 .01 .003 .01 .003 .003 .003 .003 .01
b .001 .0003 .0003 .0001 .0003 .001 .0003 .0003 .0003 .0003 .0003 .0003 .001
2 1 <.008 <.008 ° .01 .01 oL .03 .01 < <.008 <.008 .01 .03
43 .01 .oL .01 .001 .003 .o1 .01 .01 .01 .03 .01 .01 .03



‘l'able'-.;/ Chemical composition of the quartz-silicate rocks of the Phosphoria Formation --Continued

Meade Peak Member

/o
RAS 6336 RAS 6455 MAW 6487 MAW 6425 RAS 6426 RAS 6432  RGW 6452 WOM 2974 WoM 2981 HWP 4340 RSJ 4331  MET 4300 RAS 4273
27 28 29 30 31 32 33 34 35 36 37 38 39

510, 62.7 61.1 63.1 72.4 65.6 58.6 67.0 72.3 1.8 63.5 70.5 56.6 75.0
Al20, 10.5 7.5 9.5 13.1 8.0 7.9 9.9 11.7 11.2 1.2 12.5 10.6 9.4
Fe0; & 2.6 2.6 4.1 2.7 3.3 2.5 3.8 4.0 4.0 3.9 5.0 3.9 2.9
FeO .21 .89 1.6 .21 .39 .08 47 .33 .61 .31 .48 .32 .35
Mg0 .83 1.7 .59 .88 .61 .78 .84 .60 .40 .52 .56 .69 .64
cao 7.7 10.1 .21 .76 8.8 12.9 4.3 .54 1.7 5.5 49 8.0 2.6
Na20 .16 .25 .23 .21 .30 1.8 .50 1.0 1.5 1.1 1.0 1.2 1.5
K20 2.3 2.5 3.0 3.6 2.1 1.3 2.1 3.0 2.7 2.8 3.2 2.6 1.7
Hy0 " 4.5 2.6 5.6 5.1 41 3.1 5.7 4.8 3.8 4.1 2.2 1.7 3.7
Hy 0 0.8 0.5 1.7 .8 .8 7 1.4 1.5 .7 1.4 1.0 1.3 4
T10, .62 .56 1.0 .76 .39 .48 .62 .78 .76 74 .81 .82 .60
P05 4.9 8.4 .76 .64 6.8 9.6 3.5 .19 1.3 3.7 .27 4.7 1.7
coz 0.61 0.53 .03 .05 .19 .39 .28 .02 .07 .18 .16 .36 .13
503 - - - - - - - .21 .32 .46 - ' - -
c - - - - - - - - - .04 - - -
F .50 1.15 11 .20 .68 .93 .33 .13 .15 .45 .07 .50 .28
organic o
matter 1.0 1.8 11.6 2.1 1.5 1.1 .8 1.4 1.7 2.0 1.7 5.0 1.9
ou &/ .10 .15 .22 .10 .13 .20 .25 .02 .38 .20 .06 .18 .15
u .003 .005 .003 .001 .002 .003 .002 .00L .00L .001 .001 .002 .001
o .00L . 005 - .003 .002 .005 - .002 .002 .00 .001 .004 -
Az .001 .00L .00l .001 .00L 0003 .0003 .000L .0001 0001 . 00001 .001 .00003
As .003 .02 .005 .003 .002 .002 .002 .003 .202 .003 .002 .005 . 004
B .01 <-008 .01 .03 .01 .003 .01 .01 .01 .01 .01 .0L .03
Ba .03 .01 .01 .03 .03 .01 .3 .03 .03 .03 .03 .03 .03
Re <.00005 <.00005 <.00005  <.00005  <.00005  <.00005 <.00005  <.00005 . <.00005  <.00005  <.00005 .000L <.00005
cd <.005 .01 <.005 <.005 <.005 <.008 <.005 <.005 <.008 <.005 <.00S <.005 <.005
Co <.001 <.001 <.001 <.00L <.001 .001 <.001 <.001 <.001 <.00L <.001 <.00L .ooL
cr .3 .03 .1 .3 .1 .03 .1 .03 1 1 .03 .3 .03
Cu .01 .0L .003 .01 .01 .01 .01 .001 .003 .003 .003 .0L .003
Ga .001 .001 .001 .00L .00l <.001 .0oL <.001 .001 .ooL .001 .001 .001
La 003 .01 .003 .01 <.003 .003 .003 <.003 .003 .003 <.003 .003 .003
Mn .03 .003 .001 .003 .00l .03 .00L .003 .01 .03 .01 .003 .03
Mo .003 .03 .1 .003 <.0005 .003 .003 .003 .003 .003 .003 oL .01
N .01 .03 .003 .03 .01 .1 .03 .01 .01 .03 .a1 .01 .03
Pb .00L <.001 .00L .001 .00l <.001 <.001 .00L .001 <.001 <.001 .001 <.001
sb .oot .001 .001 . 0003 .0001 .0005 .0002 .0003 .0003 .0001 .0005 .0005 .000L
Sc .001 .001 .001 .003 .00L .001 .00 .00L .001 .001 .00L .ooL .00L
Se 001 .003 .002 .0005 .0005 .0003 .0003 .01 .0005 .0007 0005 .00 .0007
sr .01 .03 .01 .03 .01 .01 .03 .01 .01 .01 .01 .03 .01
v .01 .01 1 .01 .01 .oL .01 .003 .003 .01 .003 .01 .01
Y .01 .03 .003 .01 .003 .01 .003 .003 .003 .01 .003 .01 .01
h 001 .001 .0003 .01 .0003 .0003 .0003 .0003 .0003 .001 .0003 001 .00L
Za .03 .1 <.008 .01 .03 .03 .03 .03 .03 .01 <.008 .03 .01
r .03 .03 .03 .03 .003 .01 .01 .03 .03 .03 .03 .01 .03



'hb.le'-f-’ Chemical composition of the quartsz~silicate rocks of the Phosphoria Formation--Continued

Meade Peak Member

¥
RPS 3626 DFD 3608 LDC 7015 P 7027 RGW 3962 VEM 3936 MAW 6102 BAS 6165 BRAS 6191 RGV 6201 MAW 6230 MAW 6252 MDS 2489
40 4l 42 43 “% 45 46 &7 I 49 50 51 52

510, 59.0 63.4 42.6 66.7 64.4 68.6 66.5 66.3 51.3 52.4 60.2 76.4 70.2
Al03 13.2 9.2 6.9 11.8 3.6 13.3 10.1 6.5 11.8 12.0 12.3 8.1 5.0
Fer0; &/ 46 3.7 2.0 3.4 1.2 6.2 3.6 2.8 2.8 1.2 6.2 2.4 2.9
Feo 1.8 1.0 .26 1.4 .40 1.0 .78 .84 .37 .45 1.2 .32 1.6
Mgo 1.1 3.3 8.4 .84 2.4 1.2 2.4 .76 1.7 1.1 1.1 .80 1.9
ca0 3.3 6.4 13.1 1.5 12.1 .62 4.8 9.6 12.2 12.4 1.1 4.6 8.2
Naz0 T 1.2 .26 .23 .2 .22 2.6 .29 .58 .66 .72 .36 .22
K20 3.6 2.2 1.8 3.1 1.0 3.9 2.2 1.7 s 3.7 2.9 1.6 1.4
Ha0 o 6.7 2.4 2.9 5.8 1.4 5.3 2.0 3.1 3.8 4.6 7.2 3.9 2.7
Hz0 ~ 1.8 .3 .6 1.7 -2 1.2 1 1.0 0.8 1.0 2.0 1.0 .5
140, 1.0 .60 47 1.0 .20 .90 .64 .38 71 .66 1.1 .37 .22
P20s .39 .49 .77 .65 6.3 .19 72 5.8 7.4 8.4 1.1 2.4 1.7
02 1.56 7.32 .83 .29 6.92 .08 4.92 1.39 2.26 0.83 .13 .98 6.18
03 1.02 .15 - - .38 - - - - - - - -
a - - - - - - - - .07 _ _ .15 _
¥ .23 .18 13 .20 .40 .18 .10 .56 0.88 0.82 .08 .27 .18
organte &/
Matter 5.8 1.5 2.6 3.9 1.3 31 11 1.6 1.4 1.2 8.4 1.8 2.1
o2 & .1s .10 .10 .18 .08 .10 .08 .18 .20 .12 .44 16 a1
u .o0L .001 .o01 .002 .001 .001 .001 .001 .001 .003 .002 .001 .00L
eu .003 .002 - .003 .001 - .00L .002 .003 - - .001 -
Ag .o01 .0003 .0003 .001 .001 .001 .0001 .0003 L0001 .001 .001 .001 .00001
As .02 .005 .003 .002 .001 .003 .002 .002 <.001 .001 .01 .002 .001
B .03 .03 <.005 .o1 .01 .03 .01 .01 .03 .03 .03 .01 .01
Ba .03 .01 .003 .03 .01 .03 .03 .ol us .01 .3 o1 .01
Be .0001 <.00008  <.00005 .0001 <.00005 L0001 <.00005  <.00005 .0001 .0001 <.00005  <.00005  <.0000S
cd <.005 <. 008 <.008 <, 005 <.008 <.008 <.005 <.005 <. 003 <.008 <.005 <.005 <.005
c .003 <.00L <.00L <.001 <.001 <.00L .001 <.001 <.001 <.001 <.00L <.001 <.001
cr 1 .03 .03 1 .03 1 .03 a1 1 1 a 1 .03
Cu .01 .003 .003 .003 .003 .003 .003 .003 .003 .003 .01 .003 .003
Ca .00L <.001 <.001 .001 <.001 .001 .001 <.00L .001 .001 .001 .001 <.00L
La <.003 <.003 <.003 .003 <.003 .003 <.003 <.003 .003 .003 .003 <.003 <.003
¥n .01 .03 .003 .001 .003 .001 .01 .003 .01 .001 .003 .0l .01
o .03 .003 .003 .03 " <.0008 .03 .003 <.0005 <.0005 <.0005 .03 <.0005 <.0005
N4 .03 .01 .003 .01 .01 .01 .01 .001 .01 .01 .01 .01 .003
”» .003 <.001 <.001 .001 <.001 .003 <.001 <.001 .001 <.001 .001 <.001 <.001
sh .0003 .0008 L0018 .0015 .0002 .0007 .0001 L0001 .0001 .0002 .004 .0001 <.0001
sc .003 .001 .001 .003 <.0005 .003 .001 .001 .001 .01 .003 .001 <.0008
Se .007 .001 .002 .0007 .0003 .003 .0007 .0001 .0003 .001 .003 .0007 .0005
st .01 .01 .003 .01 .01 .01 .0 .01 .01 .03 .01 .01 .01
v .1 .003 .01 1 .003 1 .003 .003 .01 .01 1 .003 .001
Y .01 -003 .003 .003 .003 .003 .003 .003 .01 .01 .01 .003 .003
b .00L .0003 .0003 .0003 .0001 .0003 .0003 .0003 .0003 .001 .001 .0003 .0003
Zn .03 .01 .03 .03 .03 .03 <.008 .03 .01 .03 <.008 .03 <.008
zr .03 .01 .01 .03 .003 .03 .03 .oL .01 .01 .03 .003 .001



Table’:—’ Chemical composition of the quartz-silicate rocks of the Phosphoria Formation——Continued
Meade Peak Member

%
DPS 2455 GFH 2340 GFA 2570 RSS 2224 DPS 2381 MDS 2181 LES 2290 JWH 2015 JBC 2163  Ave. H:nde Ly eiparh
s3 54 S5 56 57 38 59 60 61 P;; 63
5105 64.1 73.2 65.3 61.8 71.8 74.1 61.8 63.3 69.2 65.36 66.12
Al203 4.2 3.2 4.5 4.1 2.9 5.4 s.1 4.7 3.7 8.32 8.22
Feq0y &/ 2.4 2.6 2.9 3.2 2.5 2.3 2.8 2.6 2.9 3.18 3.35
FeO 1.0 1.2 1.8 1.6 1.6 72 1.4 1.3 1.5 .89 .99
¥g0 3.3 .32 .81 3.0 .30 .60 3.6 4.4 2.3 1.51 1.3
Ca0 10.6 10.3 12.3 11.8 1l.0 6.7 10.5 8.7 9.7 6.9 6.71
Na20 .19 .22 34 .31 -20 .32 .22 .18 .23 -60 4.77
K20 1.1 .52 1.1 1.0 .56 1.2 1.3 1.2 .76 2.04 2.12
H20 tot 2.1 ‘ 1.8 2.9 2.0 1.6 2.6 2.2 2.6 1.3 3.46 3.52 )
H20 -~ 0.3 0.3 4 -4 .1 0.8 0.6 0.3 <05 .81 .76
Ti0, .20 .12 .20 .20 .13 .26 .27 .20 .18 .54 .52
P20g 1.8 5.0 6.7 2.3 2,3 4.3 1.7 1.6 . 2.7 3.3 3.17
€Oy 9.43 2.84 3.04 9.70 6.35 .92 9.35 9.04 6.86 2.60 2.37°
S03 - 41 <64 - - - - .49 - 4A 39
[ 1 - - .02 - - - .02 - - .06 05
F .23 .55 .68 . .23 .23 .37 .20 0.20 .30 .36 .37
Organie s 2.0 5 1.8 2.1 1.4 1.4 3.1 3.1 1.5 2.38 2.44
Matter
. o041 LY .12 .10 .02 .05 .06 .20 .30 .10 .20 .15 17
u .001 .00% .001 .001 .001 001 .Q01 .001 .001 .001S .0015
ol - - - - - - - .002 - .002 .00
Ag - 00003 - 00003 .00003 - 00003 * .00003 + 0002 <.00001 -0003 <.00001 .00 .001
As <.001 .002 . 001 <.001 <.00L .002 .002 .002 - 002 - 006 -004
B .01 .0l .0l .01 .01 .0L .01 .0l .01 .01 .01
Ba .01 .01 .01 .01 .01 .003 .01 .01 .01 .01 .03
Be <.00005 <.00005 <.00005 <.00005 <.00005 <.00005 <.00005 <.00005 <.000035 <.00005 <.00003
cd <.005 <.005 <.005 <.00S <.005 <.008 <.005 <.005 <.005 <.005 <.005
Co <.001L <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001
Cr .03 .03 .1 .03 .03 .1 .03 .1 03 .1 .1
Cu .003 .003 .01 .003 .003 .003 .003 .003 .003 .003 .003
Ge <.00L <.001 <.001 <.001 <.001 <.00L <.001 <.001 <.001 .001 .001
La <.003 <.003 <.003 <.003 <.003 <.003 <.003 <.003 <.003 <.003 <.003
Ma .01 .01 .01 .01 .01 001 .01 .01 .01 .01 .01
Mo <.0005 <.000s <.0003 <.0005 .003 <.0005 <.0005 <.0005 <.0005 <.0005 .003
Ni .003 .003 .003 .003 .003 . 001 .003 .003 .003 .01 .01
Pb <.001 <.001 <. 001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001
Sb . 0001 .0001 .0001 . 0003 .0005 <.0001 .0001 <. 0001 .0001 . 0004 .0004
Sc <. 0005 <.0005 .001 . 001 .001 .001 <.0005 .001 <.0005 .001 .001
Se .0003 .0003 .002 .0003 .0003 .0001 .Q001 .0001 .0003 . 0014 .0013
Sr .01 .01 .01 .01 .01 .01 .01 .01 .0l .01 .01
v .001 -001 .001 .00l <.001 .003 .001 .001 <.001 .01 .01
Y .001 .003 .003 -001 .001 .003 .001 .00l .001 .003 .003
Yb . .0001 .0003 .0003 <0001 0001 .0003 .0001 .0001 .0001 .0003 .0003
Zn <. 008 ‘<.00! <.008 <.008 <.008 <.008 <.008 .01 <.008 .03 .03
pA S .00L +Q01 .003 .00L .00L .003 .003 .00l .003 .03 .0l



Tablel%l Chemical composition of the quartz-silicate rocks of the Phosphoria Formation

53.
S4.
Ss.
56.
57.
58,
59.
60.
61.

Chemical determinations of 510, Alp03, Fey03, Feo, MgO, Ca0, Nap0, K;0, Ti0;, and P,0g by P.L.D. Elmore, S. D. Botts, P. W. Scott, K. E. White

and S. Bethea; of U.F, COj, Hzo(:otal),

H20 -. Organic Matter, and Oil by G. Edgington, A. Schrenk, W. Tucker, R. Moore and G. Daniels; and of
503 and Cl by S. H Berthold.

Radiometric determinations of U (eU) by B. A. McCall.

Spectrographic determination of elements liste'd alphabetically (excluding As, Sb, and Se) by Charles Annell.

Elements looked for but not detected (sensitivity limit shown in parentheses): As (.001l), Bi (.005), Ce (.03), Cs(.8), Dy (.006), Er (.003),
Eu (.003), Gd (.006), Ge (.001), Bf (.007), Hg (.08), Ho (.001), In (.0004), Ir (.03), Li (.01), Lu (.005), Nb (.00l), Nd (.006), Os (.1),

Pd ( .003), Pr (.0l), Pt (.003), Rb (7.), Re (.04), Rh (.004), Ru (.008), Sm (.008), Ta (.1), Tb (.01), Te (.08), Th (.05), Ti (.04), Tm (.001)
and W (.0S).

Geochemical determinatione of As, Sb and Se by H. E. Crowe, J.E. Swick, and R. R. Bdins.

Model values used for minor elements listed alphabetically, except for average values of As, Sb and Se.

' Organic matter by partial combuscion

011 by discillation

Total iron as Fey03

Sample No. RFG 5580, Lab No. 81410, Retort Member, LaMarch Gulch, Beaverhead County, Montana (Cressman and Swanson, 1964, p. 553.)
Sample No. RFG 5584, Lab No. D-54752, Retort Member, LaMarch Gulch, Beaverhead County, Montana (Cressman and Swanson, 1964, p. 553.)
Sample No. CWT 700, Lab No. D-42500, Retort Member, Canyon Camp, Madison County, (Cr and 1964, p. 511.)
Sample No. RSJ 717, Lab No. D-42483, Retort Member, Canyon Camp, Madison County, {Cr and S 1964, p. 510.)
Sample No. WRL 57, Lab. No. 9612, Retort Member, Hidden Pasture Creek, Beaverhead County, Montana {Swanson and others, 1953, p. 27.)
Sample WRL 66, Lab. No. 9621, Retort Member, Hidden Pasture Creek, Beaverhead County, Montama (Swanson and others, 1953, p. 27.)
Sample No. FSH 425, Lab No. 6750, Retort Member, Sawtooth Mountain, Beaverhead County, M *{Cr and 1964, p.445.)
Sample No. FSH 438, Lab No. 6763, Retort Member, S th X in, Beaverhead County, Mo (Cr and 1964, p.6445.)
Sample No. OAP 520, Lab. No. 19330, Retort Member, Centennial No. 2, Clerk County, TIdaho (Cressman and Swanson, 1964, p. 469.)
Sample No. OAP 525, Lab. No. 19335, Retort Member, Centennial No. 2, Clark County, Idaho (Cressman and Swaneon, 1964, p. 469.)
Sample No. RAS 6497, Lab No. D-52274, Retort Menber, Steer Creek, Lincoln County, Wyoming, (Shaldon, 1963, p. 217.)

Sample No. TMC 650S. Lab No. D-52266, Retort Member, Steer Creek, Lincoln County, Wyoming (Sheldom, 1963, p. 217.)

Sample No. VEM 72, Lab No. 6930, Retort Membar, Coal Canyom, Lincoln County, Wyoming, (McKalvey and others, 1953e, p. 1i.)

Sample No. VFM 30, Lab No. 7375, Retort Membaer, Coal Canyon, Lincola County, Wyoming, (McKelvey and others, 1953a, p, 11.)

Sample No. RAH 252, Lab No. 8596, Retort Member, Montpelier Canyon, Bear Lake County, Idaho (McKelvey and others, 1953b p. 50 )
Sample No. RAH 246, Lab no. 8311, Retort Member, Montpelier Canyon, Bear Lake County, Idaho (McKelvey and others, 1953b] p. 50.)
Sample No. LES 27, Lab No. 7260, Retort Member, Middle Fork Pine Creek, Limcoln County, Wyoming (McKelvey and others, 1953a, p. 28.)
Sample No. LES 31, Lab No. 7264, Retort Member, Middle Fork Pine Creek, Lincoln County, Wyoming {(McKelvey and others, 1953a, p.28)
Sample No. RAS 7204, Lab No. 90941, Retort Member, Deadline Ridge, Lincoln County, Wyoming (Sheidon, 1963, p. 253.)

Sample No. RAS 7208, Lab. No. 90945, Retort Member, Deadline Ridge, Lincola County, Wyoming (Sheldon, 1963, p. 253.)

Average quartz-silicate of Retort Member of Phosphoria Formation.

Sample No. WRL 264, Lab No. 9579, Meade Peak Member, Daly Spur, Beaverhead County, Montana (Swanson and others, 1953, p. 15.)
Sample WRL 265, Lab. No. 9580, Meade Peak Member, Daly Spur, Beaverhead County, Montana (Swansom and others, 1953, p. 15.)

Sample No. WRL 153, Lab. No. 9707, Meade Peak Member, Big Sheep Canyon, Beaverhead County, Montana (Swanson and others, 1953, p. 29.)
Sample No. WRL 156, Lab. No. 9710, Meade Peak Member, Big Sheep Canyon, Beaverhead County, Montana (Swanson and others, 1953, p. 29.)
Sample No. WOM 2716, Lab. No. 20174, Meade Peak member, Fort Hall, Bingnam County, ldano, (O'malley and others, 1953, p. 5.)
Sample No. RAS 6336, Lab No. D-51397, Meada Peak Member, Fort Hall, Bingham County, Idaho (Smart and others, 1954, p. 14.)

Sample No. RAS 6455, Lab No. D-52316, Meade Peak Member, Steer Creek, Lincoln County, Wyoming (Sheldon, 1963, p. 217.)

Sample MAW 6487, Lab. No, D-52284, Meads Peak Member, Steer Creek, Lincoln County, Wyoming (Sheldon, 1963, p. 217.)

Sample No. MAW 6425, Lab No. D-51964, Meade Peak Member, Mud Springs, Cassia County, 'ldaho (Smart and others, 1954, p. 21.)
Sample No. RAS 6426, Lab. No. D-51963, Meade Peak Member, Mud Springs, Cassia County, Idaho, (Smart and others, 1954, p. 21.)
Sample No. RAS 6432, Lab. No. D-51957, Meade Peak Member, Mud Springa, Cassia County, ldaho (Smart and others, 1954, p. 21.)
Sample No. RGW 6452, Lab No. D-51937, Meade Perk Member, Mud Springs, Cassia County, Idaho (Smart and others, 1954, p. 20.)
Sample No. WOM 2974, Lab. No. 19814, Meade Peak Member, Swan Lake Gulch, Caribou County, Idaho (McKelvey and others, 1953c,, p. 44)
Sample No. WOM 2981, Lab. No. 19821, Meade Park Member, Swan Lake Gulch, Caribou County, Idaho (McKelvey and others, 1953c, p. 43.)
Sample No. HWP 4340, Lab No. 26612, Meade Peak Member, Rocky Canyon, Banmock County, Idaho (Davidson and others; 1953, p. 11.)
Sample No. RSJ 4331, Lab. No. 26669-F, Meade Peak Member, Rocky Canyon, Bamnock County, Idaho (Davidson and others 1953, p. 10.)
Sample No. MET 4300, Lab. No. 45151, Meade Peak Member, Henry, Caribou County, Idaho (Davidson and others, 1953, p. 21.)

Sample No. RAS 4273, Lab. No. D-45128, Meade Peak Member, Henry, Caribou County, Idaho (Davidson and others, 1953, p. 20.)

Sample No. RPS 3626, Lab. No. 25057, Meade Peak Member, Cokeville, Lincoln County, Wyoming (Sheldon and others, 1953, p. 43.)
Sample No. DFD 3608, Lab. No. 24972, Meade Peak Member, Cokeville, Lincoln County, Wyoming (Sheldon and others, 1953, p. 42.)
Sample No. LDC 7015, Lab. No. 88729, Meade Peak Member, Middle Piney Lakes, Sublette County, Wyoming (Sheldon, 1963, p. 240.)
Sample No. RPS 7027, Lab. No. 88704, Meade Peak Member, Middle Piney Lakes, Sublette Couanty, Wyoming (Sheldon, 1963, p. 241.)
Sample No. RGW 3962, Lab. No. 25304, Meade Peak Member, North Crawford, Rich County, Utah,{Cheney and others, 1953, p. 9.)

Sample No. VEM 3936, Lab. No. 25260, Meade Peak Member, North Crawford, Rich Couaty, Utah (Cheney and others, 1953, p. 8.)

Sample No. MAW 6102, Lab. No. 51077, Meade Peak Member, Devils Slide, Morgan County, Uteh (Cheney end others, 1953, p. 14.)
Sample No. RAS 6165, Lab. No. D-51014, Meade Peak Member, Devils Slide, Morgan County, Utah (Cheney and othere, 1953, p. 12.)
Sample No. RAS 6191, Lab. No. D-51326, Meade Peak Mamber, Cumberland, Lincolan County, Wyoming (Sheldon, 1963, p. 267.)

Semple No. RGW 6201, Lab. No. D-51316, Meade Peak Member, Cumberland, Lincoln County, Wyoaming, (Sheldoa, 1963, p. 267.)

Sample No. MAW 6230, Lab. No. D-51287, Meade Peak Member, Cumberland, Lincoln County, Wyoming (Sheldon, 1963, p. 267.)

Sample No. MAW 6252, Lab. No. D-51265, Meade Peak Member, Cumberland, Lincoln County, Wyoming (Sheldon, 1963, p. 267.)

Sample No. MDS 2489, Lab. No. 20921, Meade Peak Member, Wanrhodes Canyon, Utah County, Utah (Smith and others, 1952, p. 47.)
Sample No. DPS 2455, Lab. No. 20802, Meade Peak Member, Wanrhodes Canyon, Utah County, Uteh (Smith and othere, 1952, p. 46.)
Sample No. GFH 2340, Lab. No. 20823, Meade Peak Member, Wanrhodes Canyon, Utah County, Utah (Smith and othere, 1952, p. 43.)
Sample No. GFH 2570, Lab. No. 20868, Meade Peak Member, Wanrhodes Canyon, Utah County, Utah (Smith and others, 1952, p. 43.)
Sample No. RSS 2224 Lab. No. 20341, Meade Peak Member, Right Fk. Hobble Creek, Utah County, Utah (Smith and others, 1952, p. 40.)
Sample No. DPS 2381, Lab. No. D-8437, Meade Peak Member, Right Fk. Hobble Creek, Utah County, Utah (Smith and others, 1952, p.39.)
Sample No. MDS 2181, Lab. No. 20307, Meade Peak Member, Right Fk Hobble Creek, Utah County, Uteh (Smith and others, 1952, p.38.)
Sample No. LES 2290, Lab. No. 20292, Meade Peak Member, Right Fk Hobble Creek, Utah County, Utah (Smith and others, 1952, p. 37.)
Sample No. JWH 2015, Lab. No. 5336, Meade Peak Member, Wolf Creek, Wasatch County, Utah (Smith and others, 1952, p. 26.)

Sample No. JBC 2163, Lab No. 5315, Meade Peak Member, Wolf Creek, Wesetch County, Utah (Smith and others, 1952, p. 25.)
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Figure 2.--Location of analyzed samples of carbonate rocks of table 2.
Numbers are the analysis numbers.
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Tablez-a-/.--c'haniaal aompoaition of the carbonate rocks of the Fhosphoria Formation

. Rer.o;t/’r‘lqnber
RLP 193 DAB 205 JAP 5430  JAP 5438  JAP 5&25 RFG 5573  RFG 5492  RFG 5496 uRL 49 WRL 53 WRL T4 WRL 78 WRL 94
1 2 3 b 5 6 7 8 9 10 ] 12 13
i, 19.6 9.8 5.6 5.2 14.6 18.8 7.2 s.8 6.6 16.6 14.3 13.6 16.8
Al04 1.4 1.8 1.2 1.2 3.0 3.7 2.2 2.1 3.2 3.2 3.0 2.6 2.1
Fe,0,% .47 .93 .78 .90 1.30 1.30 1.00 1.80 1,40 1.70 1.50 1.40 .96
Fed 1 N ol .2 .2 N .3 b .5 .8 A K .3
MgO 15.0 15.1 16.3 17.2 15.5 15.4 18.1 16.5 1.3 1.2 11.8 9.1 131
Ca0 4.7 29.4 30.6 jo0.0 25.7 23.0 26.6 26.7 38.9 39.3 28.3 31.6 27.1
Na,0 .09 .16 12 12 .37 .n 1o 7 12 a2 .26 .32 a7
X,0 .35 .50 .30 .29 .74 .96 .58 .54 .82 .8 .76 .72 .48
H,0%0t .50 2.00 1.22 .04 --- .80 1.2h 2.00 262 2608 2.868 2.4 1,708
0L/ .20 <.05 <.05 <.08 --- .20 .10 .30 3 3 A 2 <.08
Ti0, .08 .10 .08 .06 9 .25 10 10 .20 .22 7 16 .10
P,0s (1.8 5.4 2.9 2.2 .92 .54 47 1.20 .65 .76 3.90 470 1.20
Mo .04 .06 .ok .04 .08 2 .30 .08 .oh .03 .06 .06 .ot
o, 34.12 33.35 39.04 --- 19.86 33.16 40.29 36.47 31.09 31.03 31.16 29.31 34.04
50, -- - - . - -- - .79 --- .66
i .- --- --- --- -- --- - --- --- --- --- - ---
3 .23 .52 .28 .23 --- .10 .08 7 .08 .08 .33 49 .10
meirer¥ 1.0 '3 1.5 1.3 - 1.3 2.4 3.7 3.4 2.9 3.5 3.6 3.1
o/ .20 o 10 13 - .18 2 23 .59 .50 .42 .50 .40
u . 001 .01 .002 .002 --- .00} .001 .00 .001 .001 .001 .002 .00}
el <.001 <.001 .002 <.001 --- .00t <.00} <.001 .001 .001 <.001 .002 <.00
Ag .0003 .0003 L0001 .0001 . 0001 .0003 L0001 .0001 .0003 . 0001 .000} .000} .000}
As .006 .002 . 004 .003 :;::{e .001 .005 .003 .00} .002 .002 .04 .003
8 <.008 <.005 <.005 <.005 <.005 <.005 <.005 <.005 <.005 <.005 <.008 <005 <.008
ga .003 .003 .00} .00l .01 .01 .003 .003 .01 .01 .01 .01 .003
cd <.005 <.00§ <.005 <.005 <.005 .03 <.005 <.005 <.nos <.005 <.005 ~.005 <.008§
cr .03 .03 R .03 .03 .03 .03 0 N N N R .03
Cu .003 .003 .003 .003 .003 .003 .00l .003 .003 .003 .03 .03 .003
Ga <.001 <.001 <.001 <.001 .00} <.001 <.001 <.001 .001 .00} .001 .001 <.001
Hn =01 .01 .ol .ol .03 .03 B .03 .01 .01 .03 0 .01
o <.0005 .003 .003 .003 .o01 .01 .003 .003 .003 .003 .003 .003 <.000§
NI .01 .03 .ol .01 .01 .03 *.003 .01 .01 .01 .01 .01 .01
Pb <.001 <.001" <.001 <.001 <.001 .00t .001 .003 <.00! <.001 <.001 <.00 <.001
sb L0001 .0002 .0002 .0002 ‘;:;?. <.0001 .0001 .0001 .0001 .0002 .0001 .0001 .0002
[ <.0005 <. 0005 <.0005 <. 0005 <.0005 <.0005 <. 0005 <.0005 <.001 .001 <.0005  <.000S <.0005
Se .0001 .000} .003 .001 ::::?. 003 .00t .000S .000S .0005 .0003 .0003 .00S
se .01 .01 .03 .01 .01 .01 .01 .03 .03 .03 .ot .03 .01
v .001 <.001 .003 .003 .003 .001 .001 .003 .003 .003 .001 .001 .0n3
Y .003 .ot .001 .003 .001 .001 .001 .003 .003 .00 .0 .01 .001
o L0001 .0003 .0003 000} .0001 .0001 .0001 .0003 .0003 .0003 .0003 .0003 <.00001
n .01 .01 .01 <.008 .01 .03 <.008 <.008 -.008 <.008 <.008 <.008 <.308
Ir <.0008 .00% <.0008 <.0008 .001 .003 -.0008 001 .003 .003 .003 .003 .00}




Yable23-/.--chemloal compoaition of the carbonate rocks .f the Phcavhoria Formation--Continued

Retort Menper--Continued O/, Meade Peak Member
l\ve.E/
ERC 349 ERC 683 CWT 687  CWT 673 ERC 669  MAW 4882 RGW 4888 e woM 2137 HOM 2274 RPS S314 RGW 5322 RAS 4846

14 15 16 V7 18 19 20 21 22 23 2h 25 26
510, 18.8 10.6 7.0 19.2 9.0 20.8 9.0 13.10 L.8 3.9 5.8 12.6 1.2
ato0, 1.6 2.2 1.7 3.4 2.0 4.0 2.2 2.49 .8 10 1.60 2.50 .30
Fe,0,% 2.20 .98 78 1.40 .76 2.30 1.40 1.26 .30 8 .53 .82 7
Fed .2 .2 4 3 .2 .8 .3 .32 . A 3 2 B
MgO 5.8 16.2 15.0 13.3 1.9 12.8 16.8 13.02 17.0 16.0 4.8 14.0 18.1
ca0 32.0 27.7 30.8 22.9 28.0 21.8 27.6 28.64 30.8 32.4 30.5 29.3 3.t
Na,0 .20 . 17 2 1 .16 .23 a7 12 t .48 .72 .08
K20 .96 .68 .50 .97 .52 1.50 .67 .68 .32 9 .52 4t .09
H,0t0t" 1.72 1.20 142 2.72¢ 2,808 1.70 [ 1.76 .80 - 1.92 .8l .90
w0 & " <.05 1 .2 3 <.08 N .15 <.05 .80 o .10
Ti0, .22 3 .08 7 It .25 L1 Lt .05 .06 ;09 .15 .03
.0 2.540 .59 4 60 1.00 1.50 1.20 .39 1.91 2.2 3.6 5.2 2.5 2.3
Mn0 .ok .06 .07 .04 .06 12 .06 .07 .02 .02 .ot .0h .02
€0, 29.45 38.39 36.04 28.16 37.25 29.44 39.59 34.28 4117 - 34.18 35.45 42.09
50, .32 3 .62 1.08 --- - --- .635 .3 - - -=- -
ct - --- --- --- --- --- --- - e --- - .03 ---
F .27 .08 .42 5 -5 .15 .08 .21 .18 --- .52 .23 .24
et/ 1.4 1.8 -9 4.0 3.2 3.1 1.9 2.4 1.7 --- 3.5 1.9 2.7
oi1d/ s .23 10 .75 1.00 s .05 .33 .14 - 10 .20 12
[ .00 .00 .002 .001 .00t .001 .00t L0012 .00t - .002 .001 .002
el .00l <.00t .002 <.004 .00t .002 <.001 --- .001 - .00t .002 .002
Ag <.0000! .0001 .0001 .0003 .0003 <.00001 <.0000t L0001 L0001 0003 .00t .0003 L0001
As .003 .006 .003 .002 . 004 .002 .ont .603 .001 . 004 .004 .008
8 <.005 <.005 <. 005 -.005 <.005 -.005 <.005 -.005 <.005 <.005 <.n95 <.008 <.005
%a .01 .003 .003 .003 .003 .at .01 .003-.01 .001 .00! .001 .oat .901
cd «.005 <.005 ~.005 ~.005 .01 <.005 <.005 <.005 .ol <.005 <.005 <.005 .01
cr N .03 .03 N .03 B .at .03 .03 .03 .03 .03 .03
Cu .003 .003 .003 .003 .003 .003 .ot .003 .003 .003 .003 .003 003
Ga .00! - .06t -.001 <.001 <.001 .om <.00} <.001 <.00t <.qon! ~.00) <.00! .001
Mn .03 .ol 03 .01 .0l .03 .ot .ot .ol .003 .003 .ot M
Mo .003 .003 001 .003 .003 .ol .003 .003 <.0005 <.0005 .003 .003 .003
Ni .03 .01 .01 .0} .on3 .04 .003 .ol .ot .ot .03 .ot .03
Pb .o -.00) <.001 <.00t <.00) .00t -.001 .00t <.001 <.004 <.004 .00 <.00
Sb .0002 .0002 .0002 .0002 .a00) L0001 <.0001 00015 .0001 . 0005 .0005 .001
Sc .00t <.0005 <.0005 <.0005 <.0005 <.0005 <.0005 <.0005 <.0005 <.0005 <. 0005 <.0003 <.0005
Se .00 005 .0007 .00t .00t .007 .0003 00142 .005 .003 .005 .0003
Sr .03 .0t .03 .03 .03 .ot .ot .ot .03 R .03 .01 .01
v .003 .00! .003 .003 .ot .00t . .001 .0n3 .003 .003 .0 .003 .003
Y .003 .00t .ot .003 .003 .003 <.001 .003 .003 .003 .003 .ot <.00)
A .0003 <.0000! .0003 .0001 .0001 .0001 <.0000) .0003 .0001 .0003 .ooot <.0000) <.0000!
In .ot .ol .ol .0t .01 <.008 <.008 <.008 .ol <.008 .03 .0l .03
ir -003 .0008 .0008 .01 .00) .003 <.0008 <.0008-.003 <.0008 <.0008 <.0008 .00t <.0008




Tablez-a-/.--/,‘hemiaal composition of the carbonate rocks of the Phosphoria Formation--Continued

Meade Pel‘k Member -~Cont inued

RGW 4862  RGW 4925 RGW 4935  RGW 6466  RGW 6471  WOM 2942  RGW 3006 RAS 4372  RAS 40O  FJA 3684 RGW 3653  RPS 7003  RPS 7033
27 28 29 30 3 32 13 34 35 36 3?7 38 3
Si0, 15.0 13.6 13.4 8.8 20.1 7.6 17.4 9.4 8.0 9.8 10.6 4.2 7.7
Al,0, 3.20 2.60 2.40 3.0 3.60 3.20 3.70 1.60 2.30 1.60 2.60 .95 .85
Fezo,ﬂ-/ 1.00 1.20 .82 .64 1.20 1.00 1.40 .55 .66 .46 .91 34 .54
Fe0 .3 .5 .3 2 4 1 .2 N ! .2 .2 .2 .2
Mgl 15.4 14.3 16.8 17.0 14.7 12.8 8.9 10.2 15.6 13.0 14.9 17.5 17.9
ca0 2.7 24.0 25.4 25.4 22.3 26.2 30.5 35.9 29.2 31.h 29.5 30.5 29.2
Na,0 .13 .26 .58 12 .10 .26 .27 12 N .29 .29 .10 .09
K,0 .64 .86 45 1.60 110 .88 .74 .37 .47 X .82 .24 .09
0%t 1.50 3.38 V.02 1.70 2.20 V.56 V.52 .96 1.80 .82 .90 .84 46
«zo'f-/ .20 1.00 30 .50 .20 .70 .40 .30 .30 .30 .2 .3 .1
Tio, .20 .20 L167 .09 -29 .21 .2t .10 -10 <03 ] .06 .€5
P,0¢ .74 1.80 .26 1.00 .84 1.40 .64 6.90 .91 6.80 1.00 1.40 1.50
MnO .02 .02 .02 .02 .03 .02 .07 .02 .ol .02 .02 .02 o4
co, 35.25 31.89 37.34 37.75 32.50 32.67 32.82 32.04 39.39 . 32.54 30,14 41.17 41.29
SO0y --- --- --- .- -- .34 .19 .33 .35 .- .20 --- -
(3} .- --- - .- - - .03 --- .- .02 - v ---
F .08 .18 .03 .10 .08 .16 W13 .60 .08 .68 12 7 .22
raanig/ 2.0 6.0 1.6 30 1.5 1.5 1.5 1.2 1.7 2 1.4 1.8 N3
0i1d/ .10 12 .10 .10 .15 10 10 2 .16 .10 .05 .10 7
(] .001 .003 .001 .001 .002 .00} .001 .002 .00t .002 .002 .001 .00!
eU <.001 .003 <.001 .002 .001 .002 <.001 .002 .002 .002 <.001 .00! <>001
Ag .0003 .001 0001 .00} .0003 .0003 <.00001 .001 .0003 .0n03 000! .0003 .000)
As .006 . ook .005 .003 .006 .002 ' 003 .002 . 004 .006 .002 .00k .002
] <.005 <.005 <.005 <.005 <.005 <.00§ <.005 <.00§ <.005 <. 005 <.005 <. 005 <.005
8a .003 .003 .01 .00} .003 .003 .0} .003 .00} ol .003 .001 .00}
cd <. 005 .03 .- .03 .01 <. 005 <.005 .01 <.005 <.005 <.005 <.005 <.005
cr .03 N .ol .03 .03 .03 N .03 .03 1 .03 .03 .03
Cu .003 .01 .00} .01 .003 .00 .001 .003 .003 .003 .001 .003 .001
Ga <.001 <.001 <.q01 <.001 <.001 <.001 .001 <.001 <.001 .001 <.001 <.001 -.00%
Mn .ol .0l .ol .01 .01 .01 .03 .01 .01 .01 .01 .003 .03
Ho 003 .03 .003 .003 .003 .01 .003 .01 .001 .003 .001 .0l <.0005
Ni .0t .03 .003 .61 .01 .0 .01 .01 .01 .01 .01 .03 .003
Po <.00! .001 <.001 <.00! <.00) <.001 <.001 <.00] <.00 <.001 <.001 <.001 <.001
L1 .0005 .003 .0003 .001 .001 0004 <.0001 .0004 .0002 .0001 .0002 .0003 <0001
Se <.0005 <.0005 <. 0005 <.0005 <.0005 <.0005 .00) <.0005 <.0005 <0005 <0005 <.0005 <-0005
Se .ot .01 .003 .001 .003 .005 .003 .001 .005 .00! .00! .003 .0003
Sr .ot .01 .ol .01 .ol .ol .03 .03 .0l .03 .01 .01 .ot
v .003 .03 .003 .cl .03 .0} .003 .01 .003 .01 .00) .003 .003
Y <.001 .003 <.001 <.001 <.00] .00} .003 .0} .00} .003 <.00! <.001 .003
Yo <.0000} .0003 «.0000} <.0000} <.0000} L0001 . 000! .0003 <.00001 0001 <.0000)  <.0006} . 0001
in .03 B .0l .01 .01 .ol <.008 .03 <.008 03 <.008 .03 <.008
2r .001 .00} .00! <. 0008 .01 .003 .003 .003 <.0008 .0a1 <.0008 <.0008 <.0003
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Table;:1/.~-‘hawical composition of the carbonate rocke of the Phosphoria Formation--Conti . 4

Meade Peak Member--Continued
ofe

RAS 7095 ERC 7105 VEM 141 VEM 120 RGW 3953 RGW 3976 RAS 3893  RAS 3895 HAM 6096 MAW 6082 RAS 6160 THC 6148
40 41 42 43 [ us 6 47 48 49 50 51

$i0, 14.3 20.8 6.0 9.7 6.2 8.1 8.4 7.4 12.5 6.6 13.9 22.2
A1,03 2.70 4.20 1.20 1.00 .86 2.60 2.00 2.90 2.80 1.8 1.60 1.0
Fes042/ .90 1.60 46 .50 .36 .68 1.50 .68 1.20 78 .66 .54
Fed .3 .3 I .2 .2 .3 1 1 N H .2 .2
HgOo 13.6 1.5 2.5 b .76 .79 96 .85 16.80 17.00 12.10 9.40
ca0 27.2 23.3 42.8 37.8 44.3 hib 46.5 46. 4 25.4 30.0 31.4 30.6
Na,0 12 .15 .09 .10 .08 .18 2 .13 .28 .10 14 .10
K20 .62 1.20 .28 .22 4 .55 N .60 .70 .39 .30 19
.otot: 2.20 2.50 94 .60 .60 .96 1.16 1.24 1.26 .82 .66 .80
w0 7 8 .7 ! K 2 <.05 2 <.05 -.05 " 2
Tio, .20 .28 06 .06 .ok .16 1 .08 L1 .10 .08 .06
P,0s 2.i0 1.60 9 1.00 1.00 2.40 2.60 2.40 .72 2.20 1.00 .26
Mn0 .02 .ok .01 .02 .01 .02 .04 .02 .02 .02 .02 .02
co, 33.26 28.63 34.66 33.56 34.58 30.37 34.85 34.77 37.31 39.34 36.36 32.51
504 - - - et - 32 - --- - --- --- ---
(3] --- --- .- === .- --- --- - .- .- --- ---
F .23 .18 1 12 h .32 .25 .24 1o .2b 12 L1
Sraan'sy 2.4 3.3 1.2 1.3 .7 1 1.3 " 1.2 2.1 1.3 1
ond/ 13 .16 B 12 13 .12 RE! 12 .10 10 12 13
u .002 .00t .001 .00l .00} .002 .001 *.001 .0o0! .001 .001 001
ey .00l .002 «.001 <.001 <.00! <.001 <.00! <.001 «.00! .001 .00} .001
Ag .0003 .003 .00003 .000! .0001 .0003 .0003 .c003 0001 .0001 0001 .0003
aAs .002 .00t .002 <.001 .001 .002 .003 .003 -.001 .00k <.001 .00}
B <. 005 ~.005 <.005 <.005 <.005 <.005 <.008§ <.005 <.005 005 -.005 .005
Ba .01 .01 ,ooi .01 .003 .ol .01 .0l .003 .003 .01 .003
cd <.005 <. 005 <.005 -.005 <.005 <.005 <. 005 <.005 <.005 +.005 -.005 -.005
cr .1 N .03 .03 .03 N 1 1 .03 ! N .03
tu .003 .ot .00l .001 .003 .003 .003 .01 .001 .003 .003 .003
Ga .201 .00l <.00! <.001! <.001 _.o01 <.00! <.001 +.00} .00! <.001 .00t '
Mn .01 .01 .303 .01 .003 .ol .03 .ot .01 .0l .01 .0l
Mo .003 .01 <.0005 <.0005 <.0005 <.0005 .003 .003 .0005 .003 <.0005 <.0005
Ni .03 .01 .003 .003 .003 .01 .03 .01 .003 .01 .003 .003
Pb <.00! <.001 <.001 <.001 <.001 <.001 «.001 <.001 ~.00! .001 <.00! <.001
Sb .0007 .0005 .0002 .000! <.0001 .0002 .0003 .0005 -.0001 .0003 .0001 .0001
Sc «.0005 ~.0005 <.0005 <. 0005 <.0005 .00t «.0005 -.0005 +.0005 .0005 <.0005 <.0005
Se .001 .003 .0003 .C003 .0001 .0003 .003 .0003 .00) .001 .005 .00!
sr .01 .ol .03 .03 .03, .03 1 .03 .01 .03 .03 .01
v .01 .03 <.001 <.001 .00} .003 .0l .003 <.00! .001 .001 .001
Y .00} .003 .003 .001 .00} .01 .0l .003 .00} .003 .00} .00}
Yb .000! .0003 .0001 <. 0000! .0001 .0003 0003 .0003 <.0000! .0001 ~.00001 -00001
In .ot .03 <.008 -.008 <.008 .008 .ot <.008 «.008 "<.008 <.008 .008
tr .003 .0l .001 .00! .001 .003 .001 ..0008 <.0008 <.0008 .ao0! +.0008




Tabl.z-a-/n- ‘heri 2al composition ~F the zarbonare rocks of the Phosphoria Formaticm=--Continued

Heade Peak'ﬂember--(‘.on{i nued

57
RGW 6195  TMC 6211  RSS 2241  GFH 2313 - JWH 2058 JWH 2063  JWH 2005  JWH 2008  JWH 2097  JWH 2109 EEZ{; Ph::;ﬁ':;a

52 53 Sk 55 56 57 58 59 60 61 62 63
$i0; 10.) 12.0 19.9 1.2 15.1 15.6 3.8 16.8 19.9 17.3 12.64 12.79
A1203 1.40 2.80 2.8 1.00 1.40 3.00 42 1.60 1.60 1.50 2.01 2.7
Fe20:3’ 1.00 1.80 1.40 .86 1.10 1.00 .38 .97 1.20 .78 .83 .98
Fe0 N 7 3 .3 3 .3 N .2 .5 .3 .23 .26
Hg0 15.70 12.00 7 1.00 16.00 15.50 15.4 15.9 15.0 16.2 12.07 12.38
a0 28.4 23.6 39.4 46. 4 25.5 24.8 31.3 26.0 25.0 26,4 31.00 30.22
Nay0 .32 .40 S1h .15 a3 .18 .12 L .16 .12 19 18
X,0 43 ".68 74 19 .37 .76 .09 .37 .49 .40 50 .56
u,0tot .68 4.50 1.76 .56 --- 1.36 .50 .79 .92 1.48 1.30 1.45
i K 1.7 2 .65 - 3 <05 -.05 2 2 .32 .26
Ti0: .08 .20 12 .04 .28 14 .03 .08 .08 .08 . 2
P_Ge 4.20 b.00 2.40 4.10 1.40 2.00 .24 1.60 1.00 .92 2.02 1.99
Mn0 .0h .ob .02 .00 .02 .01 .02 .02 .02 .01 .02 .04
o5 35.13 27.25 28.59 34.10 --- 33.52 41.30 36.11 33.68 36.13 35.10 34.83
504 .54 .16 Tosk .53 .343 L4l
c --- --- --- --- --- .03 --- --- --- - --- .-
F .38 .35 .23 .34 .- .22 .04 8 3 .12 .21 3
Jrganies 12 7.7 2.0 .8 --- 1.8 2 2.0 1.6 1.9 1.92 2.09
0ind/ .20 .10 13 12 .- 3 .10 2 L1k .10 a2 19
u .00 .003 .002 .001 .- .002 .00l .001 .001 .001 L0014 L0013
ey «.001 .005 .002 <.001 --- .001 .00 .00l .001 <.001 --- -
Ag .0003 .0003 .000) <.00001 .00l .0001 .0003 L0001 <.00001 .0001 L0003 .0001
As ~.001 .00t .002 .gol .005 .002 . 006 .001 .002 .0n281 .00288
8 -.005 <.005 <.005 <.005 <.008 <.005 <.005 <.008§ <.005 <.005 ~.005 <.005
sa .003 o .01 .003 .003 .003 <.0005 ..003 .003 .003 .003 .003
cd <.005 .01 <.005 <.005 <.005 <.005 <.005 <005 <.005 <.005 - .005 <.005
cr .03 N N N .03 . .003 .03 .03 .03 03 .03
Cu .003 .ol .003 .001 .003 .003 .001 .001 .003 .01 .03 .003
Ga <.001 <.001 .001 <.001 <.o0l <.00) <.001 <.001 <.o01 <.001 <.601 -.001
“n .0l .01 .0l .003 .003 .003 .al .0 .ol .01 .01 .ol
Mo <.0005 .03 <.0005 <.0005 .001 <.0005 <.0005 .001 <.0005 <.0005 <.0005 .003
Ni .03 .03 .ot .003 .503 .01 .003 .01 .003 .003 .01 .01
[ <.001 .00t <.01 <.001 .001 <.001 .00l .003 <.00l <.001 <.001 <.001
sb <.0001 .00l .0001 <.0001 .0005 <.0001 ©.0001 .0001 <.0001 .00038 .00020
se <.0005 <.0005 <.0005 <.0005 <.0005 <.0005 -.0005 <.0005 <. 0005 <.0005 <.0005 <.0005
se .001 .002 .001 .0007 .0003 .0005 .0003 .002 .0003 .00221 .002
sr .0 .01 .03 .03 .01 .01 .003 .01 .0l .ol .01 .ol
v -.001 .03 .o03 <.001 <.001 <.001 <.001 -.001 -.001 <.00! .003 .003
\ .001 .ol .01 .003 - .00t .001 <.001 <.001 .001 .001 .003 .003
Yo .0001 .0003 .0003 .0001 +.00001 -.00001 <.00001 - .0000! <.00001 <.00001 <.00001 <.00001
In .03 .03 <.008 <.008 .03 .01 .03 .03 - .008 .ol <.008 <.008
r .001 .003 .001 - .0008 «.0008 .0008 <.0008 <.0008 ,0008 <.0008 <.0008 <.0008




tion c7 tne zarkwite roors of the Phosphoria Formatiom--Continued M

a Co .
Tabl ez—/ .-= hemieal 2.mplSt

i/Chemical determinations of Si0,_, Al;03, Fey0,, FeO, Mg0, Cald, Naz0, K:0, Tin,, P.0g, and Mn0 by L. Shapiro, P. L.
M. D. Mack; of U, F, CO», 0%

0. Elmore, S. D. Botts, and

B H)O-, organic matter, and oil by G. Edgington, W. Tucker, J. Budinsky, and R. -Mooze; and S03 and Cl by S. M. Bertholc
Radiometric determinations of U {eU) by 8. McCall.
Spectrographic determination nof eiements listed alphabetically {excluding As, Sb, and Se) by Joseph Haffty. Elements looked for but not detected
Au(.001), Be(.00005), Bi(.005), Ce(.03), Co(.001), Cs(.8), Dy(.006), Er(.003), Eu(.003), Cd(.006), Ge(.00!),
Hf(.007), Hg(.08), Ho(.001), in(.0004), tr{.03), La(.003), Li(.01), Lu(.005), tb(.001), Nd(.006), ns(.1}, Pd(.003), Pr(.01), Rb(7.), Re{.04), Rh{.00L),
Ru{.008), sn(.001), Sm(.008), Ta(.1), Tb(.01), Te(.08), Th{.05), Ti{.04), Tm{.001}, and W(.05).

Ceocnemical determinations of As, Sh, and Se by H. E.

E-/Mocml values used for minor

(sensitivity limit shown in parenthesis):

Crowe, J. E. Swick, and R. R, Beins.

elements !isted alphabetically, except for average values of As, Sb, and Se.
E-/Values are approximate because of the distillation of oil.

9-/051 by distillation.

5/Orgamc matter by partial combustion.

110° ¢C.

£'70tal iron as Fe.0;.

f/
— Loss at

I. Sample No. RLP-193, Lab. No. 140538. Retort Memter, Xelly Gulch, Beaverhead County, Montana (Cressman and Swanson, 1964, p. 458)
2. Sample No. DAB-205, Lab. No. '40542, Retort Member, Kelly Gulch. Beaverhead County, Montana (Cressman and Swansgn, 1964, o. 438).
3. Sample No. JAP 5430, Lab. No. 053316, Retort Member. MNorth Big Hote Canyon, Madison County, Montana (Cressman and Swanson, 1964, p. 537).
L. Sample No. JAP 5438, Lab. No. D51308, Retort Member, Morth 8iq Hole Canyon, Macison County, Montana (Cressman and Swanson, 1964, p. 537).
5. Sample No. JAP 5423, Lab. No. 150106, Retort Member, Canvon Creek 3. Beaverhead founty, Mantana {Cressman and Swanson, 1964, p. 541)
6. Sample No. RFG 5573, Lab. No. 140471, Retort Member, La Marche Gulch, Beaverhead County, Montana (Cressman and Swanson, 1964, p. 553).
7. Sample No. RFG 5492, Lab. No. I404B0, Retort Member, !ndian Creek, Beaverhead founty, Montana (Cressman and Swanson, 1964, p. S45}.
8. Sample No. RFG 5496, Lab. No. 140554, Retort Member, Indian Creek, Beaverhead County, Mentana (Cressman and Swanson, 1964, p. 5hi).
9. Sample No. WRL 69, Lab. No. 9604, Retort Member, Hidden Pasture Creek, Beaverhead County, Montana (Swansnn and others, 1353, p. 27).
10, sampie No. WRL 53, Lab. No. 9608, Retort Mermber, Hidden Pasture Creek, Beaverhead County, Montana (Swanson and others, {953, p. 27}.
11, Sample Mo. WRL 74, Lab. No. 3628, Retort Member, Hidden Pasture Creek, Beaverhead County, Montana (Swanson and others, 1953, p. 26).
12. Sampie No. WRL 78, Lab. No. 9632, Retort Member, Hidden Pasture (reek, Beaverhead County, Montana (Swanson and others, 1953, p. 26).
13. Sample No. WRL 94, Lab. No. 9649, Retort Member, Hidden Pasture Creak, Beaverhead County, Montana {Swanson and others, 1953, p. 26).
14. Sample No. ERC 349, Lab. No. 25455, Retort Member, Little Sheep Creek, Beaverhead County, Montana (Cressman and Swanson, 1364, o. 477).
i5. Sample No. ERC 683, Lab. No. 25706, Retort Member, Sliderock Mountain, Madison County, Montana (Cressman and Swanson, 1964, g. 498).
16, Sample No. CWT 637, Lab. No. 25691, Retrort Mermber, Sliderock Mountain, Madison County, 'inntana (Cressman and Swanson, 1964, p. 437)
17. Sample No. CWT 673, Lab. No. 25722, Retort Merber, West Fork of 8lackrail Creek, Beaverhead County. Montana (Cressman and others, 1953, p. 11},
18. Sample No. ERC 669, Lab. No. 25744, Retort Member, \iest Fork of 8lacktail Creek, Beaverhead County, tontana (Cressman and others, 1953, p. 11).
19. Sample No. MAW 4882, Lab. MNo. DL45450, Retort Merber, Crystal Creek, Teton County, yoming (Sheldon, 1963, p. 187).
20. Sample No. RGW 4888, Lab. No. D454lLkL, Retort Member, Crystal Creek, Teton County, “yoming (Sheldon, 1963, p. 187).
21. Average carbonate of Retort Member of Phosphoria Formatinm.
22. Sample No. WOM 2137, Lab. No. 20181, Meade Peak Member, Fort Hail, Bingham County, idaho (N ‘'Malley and others, 1353, p. 6).
23. Sample No. WOM 2274, Lab. No. 150105, Meade Peak Member, Fort Hall, Bingham County, !daho ("'Malley and others, 1953, p. 6)
24, Sample No. RPS S314, Lab. No. 77845, Meade Paak Member, Fall Creex, fonneville County, ldaho (Smart and others, 1954, p. 6).
25. Sample No. RGW 5322, Lab. No. D461L43, Meade Peak Member, Fall Creek, 8onneville County, Idaho (Smart and others, 1954, p. 6).
26. Sample No. RAS 4846, Lab. MNo. D45420, Meade Peak Member, Hoback, Teton County, Wyoming {Sheldon, 1963, p. 207).
27. Sample No. RGW 4862, Lab. No. DU54OL, Meade Peak Member, Hoback, Teton County, Uyoming-(Sheldon, 1963, p. 207).
28. Sample No. RGW 4325, Lab. No. D46052, Meade Peak Member, Buck Creek, Teton County, Wydming (Sheldon, 1963, p. 211).
29. Sample No. RGW 4935, Lab. No. D4bOL2, Meade Peak Member, Buck Creek, Teton County, VWyoming (Sheldon, 1963, p. 211).
30. Sample No. RGW 6466, Lab. No. D52305, Meade Peak Merber, Steer Creek, Lincoln County, Wyoming (Sheldon, 1963, p. 217).
31. Sampie No. RGW 6471, Lab. No. 052300, Meade Peak Member, Steer Creek, Lincoln County, Wyoming (Sheldon, 1963, p. 217)}.
32. Sample No. WOM 2542, Lab. No. 18782, Meade Peak tlember, Swan Lake Guich, Caribou County, Idaho (McKelvey and others, 1953, p. 44).
33, Sample No. RGW 3006, Lab. No. 19743, Meade Peak Member, Swan Lake Gulch, Caribou County, !dann (NcKelvey and others, 1953, p. 42).
34. Sample No. RAS 4372, Lab. No. 26650, "eade Peak Me~ber, Rocky Canyon, Bannock County, Idaho (Davidson and nthers, 1953, p. 1i).
35. Sample No. .RAS 4400, Lab. No. 26A62, 'leade Peak Member, Rockv Canyon, 3annock County, !daho (Navidson and others, 1953, n. 11j.
36. Samole No. FJA 3084, Lab. No. 2498}, reade Peak Meriber. Cskeville, Lincaln County, Wyoming {Sheldon and others, 1953, ». 45).
37. Sample No. RGW 3653, rab. No. 25027, Meade Peak Member, Cokevilie, Lincoln County, Wyoming (Sheldon and others, 1953, p. 43).
38. Samole No. RPS 7003, Lab. No. 88717, Meade Peak Member, Middle Piney Lakes, Sublette County, ‘yoming (Sheidon, 1963, n. 241).
19. Sample No. 8PS 7033, Lab. No. 88710, Meade Peak Member, Middle Piney Lakes, Sublette County, “oming (Sheidon, 1963, p. 243).
40. Sample No. RAS 7095, Lab. Mo. 88612, Meage Peak Member, Fontenelle Creek, Lincoln County, Wyoming (Sheldon, 1963, p. 250)
4. Sample No. ERC 7105, Lab. No. 88622, Meade Peak Member, Fontenelle Creek, Lincoln County, Wyoming {(Sheldon, 1863, p. 250).
42, Sample No. VEM 141, Lab. No. 7143, “eade Peak Merber, Brazer Canyon, Rich County, Utah {Smith and others, 1952, p. 10).
43. Sample No. VEM 120, Lab. No. 7122, Meade Peak Member, Brazer Canyon, Rich County, Utah (Smith and others, 1852, p. 9).
4k, Sample Ho. RGW 3953, Lab. No. 25295, Meade Peak Member, North Crawford, Rich County, Utah (Cheney and athers, 1953, p. 9).
45. Sample No. RGW 3976, Lab. No. 25318, “eade Peak Member, North Crawford, Rich County, Utah (Cheney and others, 1953, p. 8).
46. Sample No. RAS 3899, Lab. No. 25235, Meade Peak Member, Morth Crawford, Rich County, Utah {Cheney and others, 1953, p. 8).
47. Sample No. RAS 3895, Lab. No. 25231, Meade Peak Member, North Crawford, Rich County, Utah (Cheney and others, 1953, p. 8).
48. Sample No. MAW 56096, Lab. No. 051083, Meade Peak Member, Deviis Slide, Morgan County, Utah (Cheney and others, 1953, p. 14).
43. Sample No. MAW 6082, Lab. No. 0510397, Meade Peak Member, Devils Slide, Morgan County, Utah (Cheney and others, 1953, p. 15).
50. Sample No. RAS 6160, Lab. No. 051019, Meade Psak “ember, Devils Stide, Morgan County, Utah (Cheney and others, 1953, p. 12).
S1. Sample No. TMC 6148, Lab. No. D51031, Meade Peak Member, Devils Slide, Margan County, Utah (Cheney and others, 1953, p. 12).
52. Sample No. RGW 6195, Lab. No. D51322, Meade Peak Member, Cumberland, Lincoln County, Wyaming (Sheldon, 1963, p. 267)
53. Sample No. TMC 6211, Lab. No. D51306, Meade Peak Member, Cumberland, Lincoln County, Wyoming (Sheidon, 1963, p. 267).
S4. Sample No. RSS 2241, Lab. No. 20358, Meade Peak Member, Right Fork of Hobble Creek, itah County, Ytah (Smith and others, 1952, p. 4G).
55. Sample No. GFH 2313, Lab. No. 20264, Meade Peak Member, Rignt Fork of Hobble Creek. Utah County, Utah (Smith and others, 1952, p. 37).
56. Sample No. JWH 2057, Lab. No. 150107, Meade Peak Member, Dry Canyon, Duchesne County, Utah (Smith and others, 1952, p. 30)
57. Sample No. JWH 2063, Lab. MNo. 5117, Meade Peak Member, Ory Canyon, Duchesne County, Utah (Smith and others, 1952, p. 30)
58. Sampie No. JWH 2005, Lab. No. 5326, Meade Peak Member, Wolf Creek, Wasatch County, Utah (Smith and others, 1952, p. 26).
59. Sample No. JWH 2008, Lab. No. 5329, Meade Peak Memoer, Wolf Creek, Wasatch County, Utah (Smith and others, 1952, p. 26).
60. Sample No. JWH 2097, Lab. No. 6778, Meade Peak Member, Lake Fork, Duchesne County, Utah (Smith and others, 1352, n. 32).
61. Sampie No. JWH 2109, Lab. No. 6790, Meade Peak Member, Lake Fork, Duchesne County, Utah (Smith and others, 1952, p. 32).
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Figure 3.--Location of analyzed samples of tables 3 to 10. Numbers are
the lot numbers of the localities.
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Table 3 . Mercury, thallium, and total nitrogen in samples of the
Meade Peak Member of the Phosphoria Formation at Conda (lot 1200),
Idaho!

[Analyses by E. Campbell]

Bed no. Sample no. Rock type? Hg T1 N(total)
PP PpPm percent
P-138 \ FCA-144 M 0.42 0.9 0.40
P-134 FCA-135 M .62 9.2 .62
P-131 FCA-132 P .49 2.3 .46
P-125 FCA-126 P .28 2.2 .30
P-117 FCA-118 M .62 9.1 .89
P-112 FCA-111 C .52 4.1 .63
P-92 FCA-102 M .31 .7 .54
P-78 LES-232 M .34 .9 .40
P-72 LES-226 P .42 A .49
P-65 LES-219 M .28 .8 .61
P-54 FCA-88 (o .27 .7 .61
P-46 LES-212 M .48 .6 .96
P-42 LES-208 M .56 .8 .78
P-20 FCA-74 P 44 3.4 .31
P-10 LES-200 P .41 9.1 .26
P-4 LES-194 M .48 9.7 .19

1Stratigraphié section and other analyses in McKelvey, V. E.,
Davidson, D. F., O0'Malley, F. W., and Smith, L. E., 1953, Stratigraphic
Sections of the Phosphoria Formation in Idaho, 1947-48, Part 1: U.S.
Geol. Survey Circ. 208, p. 25-33.

2p = phosphate rock, M = mudstone, and C = carbonate rock.
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Table 4 . Mercury, thallium, and total nitrogen in samples of the
Mead Peak Member of the Phosphoria Formation at Trail Canyon (lot
1206), Idaho!

[Analyses by E. Campbell]

Bed no. Sample no. Rock type? Hg T1 N(total)
ppm Ppm percent

P-205 VEM-269 M 0.22 1.8 0.35
P-196 RAG-1 P .52 3.5 .28
P-192 VEM-262 M .81 16 .35
P-191 VEM-259 P .19 1.6 .09
P-180 VEM~-246 M .58 8.8 .58
pP-177 VEM-243 M .46 4.6 .36
P-162 LES-343 P .46 4,2 .34
P~155 LES-336 P .62 2.4 .56
P-136 VEM-225 M .38 ‘1.3 44
P-129 VEM-218 M .23 1.0 .35
P-41 LES-267 M .78 1.6 .46
P-36 LES-260 P .56 1.9 .34
P-20 LES-244 M .41 7.8 .40
P-18 VEM-179 P 44 2.7 <.1
P-13 RAH-189 P .44 4.5 .39
P-9 RAH-185 P .37 1.7 .20
P-6 RAH-182 M .42 12 .19
p-33 RAH~179 M .22 130 b4

lStratigraphic section and other analyses in McKelvey, V. E.,
Armstrong, F. C., Gulbrandsen, R. A., and Campbell, R. M., 1953,
Stratigraphic Sections of the Phosphoria Formation in Idaho, 1947-48,
Part 2: U.S. Geol., Survey Circ. 301, p. 21-31.

%p = phosphate rock and M = mudstone.

3Sample also contains 4.9 ppm Ag, 210 ppm B, 850 ppm Ba, 3.7 ppm
Be, 590 ppm Cd, 150 ppm Co, 370 ppm Cr, 350 ppm Cu, 10 ppm Ga,

9 ppm Ge, 88 ppm La, 16,000 ppm Mn, 130 ppm Mo, >1,000 ppm Ni, 16 ppm
Pb, 14 ppm Sc, 480 ppm Sr, 1,000 ppm V, 99 ppm Y, 13,000 ppm Za, and
340 ppm Zr (analyses by J. Fletcher). In addition, 3.5 ppm Se was
determined by J. S. Wahlberg, J. 0. Johnson, and R. J. Young; and

280 ppm As was determined by E. J. Fennelly.

18



H

-

.

Table 5 .

{Emission spectrographic analysis’ by J. D. Fletcher for all constituents except those indicated here.
Hg, and N(total) analyzed by E. Campbell. Se analyzed by J. S. Wahlberg, J. 0. Johnson, and R. J. Young.
As analyzed by E. J. Fennelly] ’

Chemical composition of samples from the vanadiferous zone, Bloomington Canyon (lot 1272)..Idaho‘

T1,

Sample No. RMC-827 RMC-~828 RMC-829 RMC-830 RLP-832 RLP-833 RLP-835 DAB-837 DAR-840  DAB-841
Lab. No. 8986 8987 8988 8989 8991 8992 8994 8996 8999 9000
4 4 4 Z % Z % pA % %
Element
Si 30 33 >34 38 35 28 12 12 12 9.6
Al 3.6 3.9 4.4 4.1 3.8 3.3 1.8 2.6 1.8 1.7
Fe 1.3 2,1 1.4 1.5 2.5 2.4 .68 2.4 .61 1.2
Mg .51 .35 .35 .37 .25 .24 .14 .21 .24 .17
Ca 3.5 3.2 1.2 1.0 1.1 4.3 5.6 19.5 7.9 6.5
Na .08 .09 .08 .07 >.32 >.32 .09 >.32 >.32 .14
K 1.4 1.4 1.4 1.7 1.4 1.2 .39 .60 .55 .49
i .24 .30 .28 .28 .26 .22 .08 .13 .11 .09
P 2.1 2.9 1.6 1.2 1.4 4.0 6.2 >6.8 >6.8 7.0
N(total) .70 1.5 1.2 1.1 1.3 1.0 1.0 41 2.1 2.4
ppm PR ppm ppm pPm PPm ppm PPm ppm ppm
Ag 16 16 14 14 12 14 16 14 22 22
As T 12 25 20 20 50 50 25 40 20 50
Au <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
B 150 200 190 190 140 : 130 25 68 140 49
Ba 350 360 380 340 300 340 180 240 270 130
Be 2.9 3.3 2.7 2.1 2.3 3.7 2.4 3.3 2.9 1.9
Bi <4.6 <4.6 <4.6 <b.6 <4.6 <4.6 <4.6 <b.6 <4.6 <b.6
cd 180 170 180 170 980 970 380 420 760 460
Ce 130 <63 69 73 110 130 99 <63 <63 150
Co 1.4 2.1 3.5 2.6 10 9.5 1.0 2.2 2.3 2.8
Cr 1,600 1,200 980 1,200 940 850 860 1,400 1,500 1,300
Cu 260 170 250 180 110 180 120 99 420 260
Dy 7.8 14 8.7 <6.8 17 24 9.8 19 14 lk'
Er <4.6 8.7 6.6 <4.6 11 27 7.9 10 9.3 12
Eu 2.4 2.5 1.6 1.9 3.5 3.3 1.9 1.8 2.5 1.9
Ga 7.9 8.2 9.1 9.2 8.9 7.2 3.8 5.6 9.8 5.1
Gd <15 16 23 19 26 18 <4.6 <15 23 <4.6
Ge <3.2 <3.2 <3.2 <3.2 <3.2 <3.2 <3.2 <3.2 <3.2 <3.2
Hf <22 <22 <22 <22 <22 <22 <22 <22 <22 <22
Hg 1.1 1.6 .80 .86 .78 ‘ .80 1.3 .60 .94 .91
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Table 5. Chemical composition of samples from the vanadiferous zone, Bloomington Canyon. (lot 1272), Idahol—Cont.

Sample No. RMC~827 RMC-828 RMC-829 RMC-830 RLP-832 RLP-833 RLP-835 DAB-837 DAB-840 DAB-841

Lab. No. 8986 8987 8988 8989 8991 8992 8994 8996 8959 9000
ppu ppm ppm ppm pPm pem ppm ppm ppm ppm
Element
Ho <3.2 3.8 a2 <32 <3.2 6.7 3.4 3.2 3.7 4.4
In <4.6 <4.6 <4.6 <4.6 <4.6 <4.6 <4.6 <4.6 <4.6 <4.6
La %0 96 68 58 100 150 130 140 170 240
Lu <3.2 <3.2 <3.2 <3.2 <3.2 <3.2 <3.2 <3.2 <3,2 <3.2
Mo 83 91 98 79 270 140 34 120 66 64
Mo 4.6 23 22 30 280 140 6.1 33 44 61
Nb <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Nd <68 <68 <68 <68 <68 <68 <68 <68 . 120 180
Ni 160 150 290 180 540 " 340 120 73 410 530
Pb 13 14 11 19 14 10 T <6.8 11 14 8.1
Pr T 25 <32 <32 <32 26 33 25 22 <32 <32
Re <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Sc 16 19 17 17 17 20 10 12 14 1
Se 280 940 1,200 480 590 440 430 21 820 420
sm 5.7 6.8 6.6 6.8 7.6 7.4 6.3 <6.6 6.7 7.4
Sn 31 28 26 32 19 17 32 25 100 78
St 790 550 470 440 370 460 780 1,500 2,200 1,900
by <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
T1 35 36 36 26 110 74 7.1 10 35 11
Tm 3.3 <3.2 <3.2 <3.2 <3,2 2.9 <3.2 <3.2 <3.2 <3.2
U <150 180 <150 <150 <150 <150 <150 <150 <150 210
v 2,400 3,700 4,000 4,100 2,900 2,900 2,400 1,700 >4,000 4,700
w <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Y 130 150 95 80 140 370 220 180 240 280
4] 21 7.2 5.6 4.3 7.7 14 7.3 16 7.9 6.7
Zn 360 380 1,600 - 490 10,000 4,700 580 620 1,400 3,800
zr 220 430 240 250 280 310 150 410 190 170

1Stratigraphic section in 0'Malley, F. W., Davidson, D. F., Hoppin, R. A., and Sheldon, R. P., Stratigraphic
Sections of the Phosphoria Formation in Idaho, 1947-48, Part 3: U.S. Geol. Survey Circ. 262, p. 38-43.
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Table 6 . Analyses of two samples of the vanadiferous zone

at Coal Canyon (lot 1201), Wyoming!

[Semiquantitative spectrographic analyses by Harry Bastron]

(ppm)

Bed no. P-73 P-72

Sample no. VEM-42 VEM-41

Element
Ag 10 7
B 100 70
Ba 300 300
Be 1 —
Co 7 7
Cr 1,000 500
Cu 100 70
Ga ’ 15 10
Mn 150 : 200
Mo 300 150
Ni 700 200
Pb 20 20.
Sec 15 15
Sr 150 150
v 7,000 5,000
Y 30 50
Yb 20 7
Zn 15,000 700
Zr 300 300

lgtratigraphic section and other analyses in Gulbrandsen,
1960, Petrology of the Meade Peak Phosphatic Shale Member of
the Phosphoria Formation at Coal Canyon, Wyoming: U.S. Geol.
Survey Bull. 1111+C, 146 p.
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Table 7 . Vanadium analyses of the Phosphoria Formation at Bear Creek
(lot 1353), Idaho!

[Analyses by €. L. Waring and Katherine Vallentine]
(percent by weight)

Bed no. 4 Sample no. Rock t:ype2 v

U-1 MAW-6571 P 0.05
P-61- MAW-6567 P 0.04
P-60 MAW-6566 P 0.008
P-59 MAW-6565 P 0.05
P-58 MAW-6564 P. 0.006
P-57 MAW-6563 P 0.004
P-56 MAW-6562 P 0.006
P-55 MAW-6561 P 0.004
P-54 MAW-6560 P 0.004
P-53 MAW-6559 P 0.02
P-52 MAW-6558 P 0.006
P-51 MAW-6557 M 0.05
P-50 MAW-6556 M 0.06
P~49 MAW-6555 P&M 0.06
P-48 MAW-6554 M 0.09
P-47 MAW-6553 P 0.08
P-46 MAW-6552 M 0.35
P-45 MAW-6551 M 0.40
P-44 MAW-6550 M 0.08
P-43 RGW-6549 M 0.04
P-42 RGW-6548 M 0.05
P-41 RGW-6547 M 0.05
P-40 TMC-6546 M 0.20
P-39 TMC-6545 M 0.08
P-38 TMC-6544 M 0.08
P-37 TMC-6543 M 0.06
P-36 TMC-6542 M 0.09
P-35 TMC- 6541 M 0.06
P-34 TMC-6540 M 0.20
P-33 TMC-6539 M 0.15
P-32 TMC-6538 P&M 0.30
P-31 TMC-6537 M 0.20
P-30 TMC-6536 M&P 0.30
P-29 ™C-6535 P 0.35
p-28 TMC-6534 P 0.35
P-27 TMC-6533 M 0.25
P-26 ' TMC-6532 M 0.20
P-25 TMC-6531 M 0.20
P-24 TMC-6530 M 0.09
P-23 TMC-6529 M 0.20
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Table 7 . Vanadium analyses of the Phosphoria Formation at Bear Creek

(lot 1353), Idaho!--Continued

Bed no. Sample no. Rock type? v

P-22 TMC-6528 M 0.40
P-21 TMC-6527 M 0.25
P-20 TMC-6526 P 0.10
P-19 TMC-6525 P 0.20
P-18 RPS-6524 M 0.35
P-17 RPS-6523 P 0.10
P-16 RPS-6522 P 0.10
P-15 RPS-6521 P 0.07
P-14 RPS-6520 P 0.25
P-13 RPS-6519 P 0.25
p-12 RPS-6518 P 0.08
P-11 RPS-6517 P 0.06
P-10 RPS-6516 M 0.25
-9 RPS-6515 P 0.07
P-8 RPS-6514 P 0.04
P-7 RPS-6513 P 0.08
P-6 RPS-6512 P 0.06
P-5 RPS-6511 M 0.09
P-4 RPS-6510 P 0.05
P-3 RPS-6509 M 0.20
p-2 RPS-6508 P 0.04
P-1 RPS-6570 o c 0.04
cw=23 TMC-6569 ' Ch&P 0.04
Cw-17 TMC-6568 M 0.03

1Stratigraphic section and other analyses in Smart, R. A.,
Waring, R. G., Cheney, T. M., and Sheldon, R. P., 1954, Stratigraphic
Sections of the Phosphoria Formation in Idaho, 1950-51: U.S. Geol.
Survey Cire. 327, p. 11-13.

2p = phosphate rock, M = mudstone, C = carbonate rock, and Ch =

chert.
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Table 8 . Vanadium analyses of the Phosphoria Formation at Gravel
Creek Divide (lot 1308), Idaho'

{Analyses by C. L. Waring and Katherine Vallem:inej
(percent by weight)

Bed no. Sample no. Rock t:ype2 v
P-74 RGW-5849 M 0.06
P-73 RGW-5848 M 0.03
P-72 RGW-5847 M . 0.05
P-71 RGW-5846 M 0.04
P-70 RGW-5844 M 0.03
P-69 RGW-5843 M 0.03
P-68 RGW~5842 M 0.03
P-67 RGW-5841 M 0.01
P-66 RGW-~5840 M 0.07
P-65 RGW-5839 M & Ch 0.03
P-64 RGW-5838 Ch 0.06
P-63 RGW-5837 P 0.02
P-62 HWP-5821 M 0.04
P-61 HWP-5820 M 0.05
P-60 HWP-5819 M 0.05 -
P-59 HWP-5818 P 0.04
pP-58 HWP-5817 P 0.04
P-57 HWP-5816 P 0.03
P-56 HWP-5815 P 0.04
P-55 HWP-5814 P 0.03
P-54 HWP-5813 P 0.09
P-53 HWP-5812 P 0.05
P-52 HWP-5811 M 0.06
P-51 HWP-5810 c 0.02
P-50 RAS-5870 P 0.02
P-49 _ RAS-5869 P 0.06
P-48 RAS-5868 M 0.04
P-47 RAS-5867 M 0.04
P-46 RAS-5866 P 0.02
P-45 RAS-5865 c 0.005
P-44 RAS-5864 M 0.02
P-43 RAS-5863 M 0.04
P-42 RAS-5862 M 0.02
P-41 RAS-5861 M 0,05
P-40 RAS-5860 c 0.01
P-39 RAS-5859 M 0.04
P-38 RAS-5858 P 0.04
P-37 RAS-5857 M 0.009
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Table 8 . Vanadium analyses of the Phosphoria Formation at Gravel
Creek Divide (lot (1308), Idaho--Continued

Bed no. Sample no. Rock type2 \4

P-36 RAS-5856 P 0.02
P-35 RAS-5855 P 0.03
P-34 RAS-5854 M 0.09
P-33 RAS-5853 P 0.04
P-32 RAS-5852 M&P 0.07

P-31 RAS~5851 c 0.04
P-30 HWP--5809 P 0.03

P-29 HWP-5808 P '0.03
P-28 HWP-5807 c 0.005
P-27 HWP-5806 c 0.004
P-26 HWP-5805 M 0.05
P-25 HWP-5804 P 0.03
P-24 HWP-5803 M 0.03
P-23 HWP--5802 P 0.04
P-22 HWP-5801 P 0.25
P-21 RGW-5836 P 0.09
P-20 RGW-5835 P 0.05
P-19 RGW-5834 P 0.07
p-18 RGW-5833 P 0.09
P-17 RGW-5832" P 0.01
P-16 RGW-5831 P 0.05
P-15 RGW-5829 M 0.06
P-14 RGW-5828 P 0.05
P-13 RGW-5827 P 0.20
P-12 RGW-5826 c 0.05
P-11 HWP-5889 P 0.1

P-10 HWP-~5888 M 0.1

P-9 HWP-5887 c 0.06
P-8 HWP-5886 P 0.2

p-7 HWP-5885 P 0.2

P-6 MAW-5881 P 0.07

P-5 MAW-5880 P 0.2

P-4 MAW--5879 P 0.2

P-3 MAW-5878 P 0.2

p-2 MAW-5877 c 0.05
P-1 MAW-5876 P 0.02

1Stratigraphic section and other analyses in Davidson, D. F.,
Smart, R. A., Peirce, H. W., and Weiser, J. D., 1953, Stratigraphic
sections of the Phosphoria Formation in Idaho, 1949, Part 2: U.S.
Geol. Survey Circ. 305, p. 16-18.

2p = phosphate rock, M = mddstone, C = carbonate rock, and
Ch = chert.
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Table 9 . Selenium analyses of parts of the Phosphoria Formation at 13

localities
[Analyses by J. H. McCarthy, J. L. Sierly, and E. J. Hackney]
(ppm)
Locality Bed no. Sample no. Rock type1 Se
Conda, ID.2 . P-133 FCA-134 P 20
(Lot 1200) P-132 FCA-133 P 10
P-131 FCA-132 P 50
P-130 FCA-131 P <10
P-129 FCA-130 P 20
P-128 FCA-129 P 30
P-127  FCA-128 P 20
P-126 FCA-127 P 40
P-125 FCA-126 P 30
P-15 LES-205 P 30
P-14 LES-204 P 30
P-13 LES-203 P 20
P-12 LES-202 P 70
P-11 LES-201 M 100
P-10 LES=200 P 50
P-9 LES-199 P 80
Mabie Canyom, ID.2 P-11 RAW-37 P 70
(lot 1210) P-10 RAW-36 P 80
P-9 RAW-35 P 200
P-8 RAW-34 P 100
P-7 RAW-33 P 100
P-6 RAW-32 P 150
Paris Canyon, ID.3 - P-84 WOM-3142 M 20
(lot 1266) P-83 WOM-3141 M 7
P-82 WOM-3140 P 15
P-81 WOM-3139 M 10
P-80 WoM-3138 M 15
P-79 WOM-3137 P 8
p-78 WoM-3136 M 30
P-76 WOM-3134 M 20
P-75 WOM-3133 M 10
P-74 WOM-3132 M 8
P-73 WOM-3131 M 10
P-72 WOM-3130 M 9
P-71 WOM-3129 P 10
P-70 WOM-3128 M 30
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Table 9. Selenium analyses of parts of the Phosphoria Formation at 13

localities--Continued

Locality Bed no. Sample no. Rock type1 Se
Fort Hall, ID? P-16 WOM-2148 P 7
(lot 1269) P-15 WOM-2147 P 50
P-14 WOM-2146 P 50
P-13 WOM-~2145 P
P-12 WOM-2144 P
p-7 WOM=-2655 P <10
P-6 WOM~2654 P <10
P-4 WOM-2279 P <10
P-3 WOM-2278 P 4
Leefe, WY" P-16 WOM -3319 P&M 10
(lot 1213) P-15 WOM-3318 P 8
P-14 RH-3317 P 8
P-13 RH-3316 P 5
P-12 RH-3315 P 3
P-11 WOM=-3314 P 7
P-10 WOM-3313 P 20
P-9 WoM=3312 P 7
Middle Fork, - P-58 LES-43 M 15
Pine Creek, Wy* P-57 LES-44 P 10
(lot 1205) P-56 LES-45 M 40
P-45 LES-68 M 60
P-44 FCA-17 M 80
P-43 FCA-18 M 80
P-42 FCA-19 M 10
P-41 FCA-20 M 60
Poison Creek, WY° P-48 MAW-5130 M 15
(lot 1331) P-47 MAW-5129 M&P 80
P-46 MAW-5128 P&M 50
P-45 MAW-5127 P 50
P-44 MAW-5126 M 80
P-43 MAW=-5125 M 100
P-42 MAW-5124 M 60
P-41 MAW-5123 M 50
P-40 MAW-5122 M 30
P-39 MAW-5121 M 40
P-38 MAW-5120 M 30
P-37 MAW-5119 M 30
Brazer Canyon, UTé P-124 RAH-111 P <10
(lot 1203) P-123 RAH-110 P 10
P-122 RAH-109 P 320
P-121 RAH-108 P <5
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Table 9 . Selenium analyses of parts of the Phosphoria Formation at 13

localities-~Continued

Locality Bed no. Sample no. Rock type1 Se

Sheep Creek, MT’ D-39 0AP-10 M 50

(lot 1234) D-27 LAT-22 M 100

D~26 LAT-23 M 60

D-25 LAT-24 M 150

D~24 ERC-25 M 80

D-23 ERC-26 M 150

D-15 DAB~-34 P&M 80

D-12 ERC-37 P&M 150

Canyon Camp, Mré D-13 CWT-712 P 80

(lot 1311) D-6 CWT-705 P 50

Melrose, MT? D-10 MRK-293 P 40

(lot 1239) D-9 MRK~-792 P&M 25

D-8 MRK-291 P 20

D~7 MRK~-290 M 100

D~6 MRK-289 P 8

D-5 MRK-288 M 80

D~4 MRK~287 P 40

D-3 MRK-286 , M&P 30

D~-2 MRK-285 P 20

D-1 MRK-284 P 100

Anderson mine, mr? D-7 MRK-313 P 15
(lot 1287) D-6 MRK-312 P
D-5 MRK-311 P

D-4 MRK-310 P 10

D-3 MRK-309 P 8

D-2 MRK~308 P 25

Graveley mine, mtr? D=4 MRK~299 P <2

(lot 1286) D-3 MRK~-298 P 4

D-2 MRK~297 P 15

lp = Phosphate rock and M = Mudstone.

2Stratigraphic section and other analyses in McKelvey, V. E.,
Davidson, D. F., 0'Malley, F. W., and Smith, L. E., 1953, Stratigraphic
Sections of the Phosphoria Formation in Idaho, 1947-48, Part I: U.S.
Geol. Survey Circ. 208.

3Stratigraphic section and other analyses in 0'Malley, F. W.,
Davidson, D. F., Hoppin, R. A., and Sheldomn, R. P., 1953, Stratigraphic
Sections of the Phosphoria Formation in Idaho, 1947-48, Part 3: U.S.
Geol. Survey Circ. 262.
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Table 9 . Selenium analyses of parts of the Phosphoria Formation at 13
localities-~Continued

“Stratigraphic section and other analyses in McKelvey, V. E.,
Smith, L. E., Hoppin, R. A., and Armstrong, F. C., 1953, Stratigraphic
Sections of the Phosphoria Formation in Wyoming, 1947-48: 7U.S. Geol.
Survey Circ. 210. V

SStratigraphic section and other analyses in Sheldon, R. P.,
Waring, R. G., Warner, M. A., and Smart, R. A., 1953, Stratigraphic
Sections of the Phosphoria Formation in Wyoming, 1949-50: U.S. Geol.
Survey Circ. 307.

6Stratigraphic section and other analyses in Smith, L. E.,

Hosford, G. F., Sears, R. S., Sprouse, D. P., and Stewart, M. D., 1952,
Stratigraphic Sections of the Phosphoria Formation in Utah, 1947-48:
U.S. Geol. Survey Circ. 211.

7Stratigraphic section and other analyses in Swanson, R. W.,
Lowell, W. R., Cressman, E. R., and Bostwick, D. A., - 1953, Stratigraphic
Sections of the Phosphoria Formation in Montana, 1947-48: U.S. Geol.
Survey Circ. 209.

8Stratigraphic section and other analyses in Swanson, R. W.,
Cressman, E. R., Jones, R. S., and Replogle, B. K., 1953, Stratigraphic
" Sections of the Phosphoria Formation in Montana, Part 2, 1949-50:

U.S. Geol. Survey Circ. 303.

9Stratigraphic section and other analyses in Klepper, M. R.,
Honkala, F. S., Payne, O. A., and Ruppel, E. T.j 1953, Stratigraphic
Sections of the Phosphoria Formation in Montana, 1948: U.S. Geol.

Survey Circ. 260.
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