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STRATIGRAPHIC SECTIONS OF THE PHOSPHORIA FORMATION IN UTAH 

by 

V. E. McKelvey, L. E. Smith, D. M. Kinney, J. W. Huddle, 
G. F. Hosford, R. S. Sears, D. P. Sprouse, and M. D. Stewart 

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 t ables include data on sections in four states: Montana, Idaho, Wyoming, and Utah; and 
the tables for each of these states are bound together as individual reports. The tables include name 
and location of section measured, biref descritnion 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 or the samples. The analytical data include reports on P,05,and acid 
insoluble for all samples and additional analyses, such as A1,03, Fe2O3, loss on ignition, F, and 
V

205* 
for selected samples. Spectrographic analyses for a rarge number of elements are included 

for samples from selected localities, and special analyses have been made of a few samples. 

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



BRAZER CANYON, UTAH. LOT NO. 1203. 

Phosphoria formation sampled in Brazer Canyon, sec. 18, T. 11 N., R. 8 E., Rich County, Utah, on west limb of Crawford Mountains syncline. 
Section pieced together from two overlapping hand trenches and natural outcrops. Beds P-1 to P-60 sampled in lower trench, beds P-61 to P-139 sampled 
in upper trench, and beds R-1 to R-3S sampled in upper trench and natural outcrops. Upper trench overlaps lower trench 40 feet; it and natural outcrops 
lie 50 feet above lower trench. Beds strike north and dip 60° E. Section measured by V. E. McKelvey, L. E. Smith, and R. A. Hoppin and sampled by 
R. P. Sheldon, 0. A. Payne, R. A. Gulbrandsen, and R. S. Sears in July 1947. Samples analyzed by Tennessee Valley Authority. 

Bed 
no. Rock description Sample 

no. 
Thickness 

(feet) 

Chemical anal ses • - rcent Cumulative 
thickness 

(feet) 

Thickness x 
percent P205 
(cumulative)  

P 0 2 5 Al 0- 2 3 Fe2O3-- V-0  z 5 F Loss on 
ignition 

ci • 
insoluble 

Dinwoody formation 

             

             

             

id - 1 Mudstone, calcareous; chert and 
limestone nodules in lower 
0.5 feet 

           

 

RAH- 99-47 2.0 0.80 11.7 4.1 0.07 

 

14.4 62.4 2.0 1.6 

             

             

             

             

Rex member of Phosphoria formation 

R-  35 Limestone, argillaceousi 
fos. col. no. 47-HW-317/ RAH- 98-47 9.2 0.6 1.8 1.2 0.02 -- 28. 4 30.4 9.2 5.52 

R-  34 Limestone, argillaceous RAH- 97-47 4.2 6.3 2. 8 1.9 0.04 -- 22.9 30.0 13.4 31.98 
riR-  33 
R-  32 

Chert and limestone 
Chert, calcareous 

RAH- 96-47 
RAH- 95-47 

6.8 
2.5 

4.1 
2.95 

3.0 
2.4 

2.2 
1.8 

0.06 
0.04 

-- 
0.41 

12.7 
12.5 

56.7 
61.7 

20.2 
22.7 

59.86 
67.24 

R-  31 Chert, calcareous RAH- 94-47 6.5 3.25 2.1 2.7 0.05 -- 10.0 65.8 29.2 88.37 

R- 30 Chert, phosphatic RAH- 93-47 9.3 8.0 2. 0 2.6 0.00 0.80 6.1 63.5 38.5 162.77 
R- 29 Mudstone, contains chert 

concretions RAH- 92-47 1.2 2.10 14.5 5.1 0.07 -- 6.7 75.8 39.7 165.29 
- 28 Chert, phosphatic RAH- 91-47 2.2 13.4 4.6 3.9 0.03 1.6 6. Z 48. 2 41.9 194.77 
- 27 Limestone, argillaceous, 

calcareous RAH- 90-47 3.7 3.85 1.5 2.3 0.05 -- 19.0 47.5 45.6 209.02 
- 26 Dolomite RAH- 89-47 5.9 3.6 0.8 1.1 0.00 0.39 38.1 10.6 51.5 230.26 

- 25 Dolomite, argillaceous RAH- 88-47 8.7 3.7 0.5 1.0 0.04 -- 29.7 26.6 60.2 262.45 
- 24 Dolomite, calcareous, 

argillaceous RAH- 87-47 6.1 2.7 0.5 1.4 0.00 0.33 31.8 23.5 66.3 278.92 
- 23 Chert and dolomite RAH- 86-47 11.8 1.50 2.4 2.0 0.05 -- 12.2 65.4 78.1 296.62 
- 22 Dolomite, cherty RAH- 85-47 10.2 2.0 0.6 0.88 0.05 -- 31.7 27.1. 88.3 317.02 
- 21 Dolomite, cherty RAH- 84-47 8.0 0.6 0.7 1.5 0.0 -- 28.0 36.5 96.3 321.82 

- 20 Chert and dolomite RAH- 83-47 5.3 0.2 0.5 1.7 0.04 -- 21.6 51.5 101.6 322. 88 
19 Dolomite RAH- 82-47 8.8 0.6 0.7 0.63 0.00 -- 39.9 12. 6 110.4 328.16 

- 18 Dolomite RAH- 81-47 8.3 0.6 0.7 0.51 0.03 -- 43.4 6.0 118. 7 333.14 

- 17 Dolomite, RAH- 80-47 4.8 0.8 1.9 1.4 0.0 -- 33.2 25.7 123.5 336.98 
- 16 

argillaceous 
Dolomite, argillaceous RAH- 79-47 5.0 0.8 1.5 1.9 0.04 0.11 33.0 24.2 128.5 .340.98 

1 Fossil collection made by H. Wedow, Paleontology and Stratigraphy Branch, U. S. Geological Survey. 
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no. Rock description
205 

Sample 
no. 

Thickness 
(feet) 

Chemical anal ses (percent Thickness zBed Cumulative 
thickness 

(feet) 
percent P20, 
(cumulatiVei 

P205 AlA1203 F oss on 
ignition 

Aci• 
insoluble 

R- 15 Dolomite, argillaceous RAH- 78-47 7.1 0.6 2.4 2.3 0.00 -- 28.2 35.4 135.6 345.24 
R- 14 Dolomite, argillaceous RAH- 77-47 3.5 0.43 1.5 1.6 0.00 -- 35.7 21.0 139.1 346.74 
R- 13 Dolomite, argillaceous RAH- 76-47 4.9 0.50 3.8 Z. 1 0.04 - 28.7 32.3 144.0 349.19 
R- 12 Dolomite, argillaceousl  fos. col. 

no. 47-11W-316 RAH- 75-47 6.9 0.4 3.6 2.0 0.03 - 29.2 32.3 150.9 351.95 
R- 11 Chert, dolomitic RAH- 74-47 10.0 0.25 7.2 2.5 0.0 ..... 18.8 56.3 160.9 354.45 

R-  10 Limestone, argillaceous RAH- 73-47 7.1 0.60 3.0 1.3 0.05 -- 26.7 36.5 168.0 358.71 
R- 9 Limestone, phosphatic, cherty RAH- 72-47 2.4 11.4 2.6 1.9 0.09 -- 21.3 20.7 170.4 386.07 
R- 8 Mudstone, calcareous RAH- 71-47 3.4 1.3 0.6 1.1 0.00 -- 21.0 47.3 173.8 390.49 
R- 7 Chert and limestone RAH- 70-47 Z. 8 0.1 2.2 2.9 0.06 - - 9.4 75.3 176.6 390.77 
R- 6 Chert and dolomite, calcareous RAH- 69-47 10.0 0.15 2.4 3.1 0.04 -- 15.9 392.27  60.0 186.6 

It" 5 Chert and dolomite RAH- 68-47 9.8 0.10 2.45 3.1 0.03 - - 9.32 73.3 196.4 393.25 
R- 4 Chert and limestone RAH- 67-47 4.0 1.95 2.3 2.0 0.02 -- 15.1 57.4 200.4 401.05 
It- 3 Limestone and chert RAH- 66-47 7.2 0.2 1.1 1.0 0.04 -- 24.6 43.3 207.6 402.49 
R- 2 Chert and limestone RAH- 65-47 6.8 1.75 0.8 2.1 0.04 -- 16.9 54.0 214.4 414.39 
R- 1 Limestone and chert RAH- 64-47 4.8 0.55 1.1 1.5 0.05 -- 22.2 45.2 219.2 417.03 

Phosphatic shale member of Phosphoria formation 

P-140 Limestone, argillaceous, • 
contains chert nodules LES- 148-47 4.0 0.6 3.5 1.5 0.05 0.09 22.7 46.0 4.0 2.40 

P- 139 Mudstone, calcareous LES- 147-47 3.8 0.4 4.0 1.9 0.07 -- 20.9 50.0 7.8 3.92 
P- 138 Muostone, dolomitic LES- 146-47 4.1 0.1 5.0 1.9 0.00 -- 21.0 50.0 11.9 4.33 
P-137  Mudstone, calcareous LES- 145-47 0.6 0.5 15.0 3.4 0.12 -- 17.6 54.5 12.5 4.63 
P-136 Mudstone, dolomitic LES- 144-47 3.7 0.3 5.9 1.9 0.09 -- 20.4 52.5 16.2 5.74 

P-135 Mudstone, dolomitic LES- 140-47 4.9 O. Z 6.4 2.2 0.13 - 18.0 56.8 21.1 6.72 
t-134 139-47 4.3 0.1 8.5 2.7 0.05 - 16.7 60.1 25.4 7.15 
1....  133 

Mudstone, dolomitic LES- 
138-47 2.4 0.3 7.6 2.4 0.06 -- 18.4 56.8 27.8 7.87 

P-1 32 ,, -
-- /31 a  

Mudstone, calcareous, dolomitic 
Mudstone, calcareous 
Mudstone 

LES- 
LES- 137 - 47 
LES- 136-47 

0. 7 
2.0 

0.2 
0.2 

10.3 
6.9 

2.6 
3.2 

0.05 
0.11 

- 
-- 

10.4 
14.5 

73.1 
65.1 

28.5 
30.5 

8.01 
8.41 

-130 
I. -129 

- 128 

Mudstone, dolomitic 
Mudstone, dolomitic 
Mudstone, dolomitic 

LES- 135-47 
LES- 134-47 
LES- 133-47 

4.5 
3.0 
0.2 

0.3 
0.1 
1.7 

9.1 
9.4 

10.5 

3.3 
2.7 
2.9 

0.05 
0.02 
0.04 

0.14 
0.15 
0.40 

16.2 
16.0 
17.5 

61.9 
60.9 
52.3 

35.0 
38.0 
38.2 

9.76 
10.06 
10.40 

-127 Phosphate rock, argillaceous LES- 143-47 I. 2 17.7 1.8 1.4 0.05 -- 8.1 33.1 39.4 31.64 
'126 Limestone, phosphatic, and 

phosphatic, calcareous 
mudstone LES- 142-47 1.65 8.7 4.7 1.7 0.14 -- 18.6 35.8 41.05 46.00 

-125 Limestone, LES- 141-47 1. 2 4.1 5.3 1.9 0.06 -- 23.2 35.8 42.25 50.92 
-124 

argillaceous 
RAH- 111-47 1.8 31.5 1.6 0.61 0.17 -- 6.8 4.5 44.05 107.62 

-123 
Phosphate rock 

RAH- 110-47 1. 7 31.4 1.8 0.40 0.11 3.5 5.8 1.9 45.75 • 161.00 
-122 
-121 

Phosphate rock 
Phosphate rock, argillaceous 
Phosphate rock 

RAH- 109-47 
RAH- 108-47 

0.5 
1.3 

21.0 
31.5 

3.4 
1.1 

1.6 
0.63 

0.06 
0.22 

2. 2 
-- 

8.3 
8.8 

29.4 
4.0 

46.25 
47.55 

171.50 
212.44 

-120 Phosphate rock RAH- 107-47 0.6 24.0 3.8 1.4 0.28 2.7 13.2 17.2 48.15 226.84 



P-119 
P-1I8 
P-117 
P-116 
P-115 

P-114 

Phosphate rock 
Phosphate rock 
Phosphate rock, argillaceous 
Mudstone, dolomitic 
Phosphate rock, argillaceous 

Phosphate rock, lower 0.3 

RAH- 106-47 
RAH- 105-47 
RAH- 104-47 
RAH- 103-47 
RAH- 102-47 

1.4 
1.0 
0.9 
2.9 
2.9 

28.0 
25.9 
22.7 
6.5 

23.4 

2.0 
2.5 
5.1 
6.4 
4.4 

1.0 
1.0 
1.4 
1.9 
1.7 

0.17 
0.14 
0.25 
0.03 
0.06 

3.1 
3.0 

2.8 

11.1 
12.3 
10.8 
19.7 
6.6 

11.0 
13.2 
26.2 
41.3 
25.5 

49.55 
50.55 
51.45 
54.35 
57.25 

266.04 
291.94 
312.38 
331.23 
399.09 

foot cherty RAH- 101-47 2.0 28.1 2.3 1.5 0.02 3.0 4.0 18.4 59.25 455.29 
P-113 Chert RAH- 100-47 3.8 0.8 0.1 3.4 0.06 0.10 2.2 89.9 63.05 458.33 
P-112 Mudstone, dolomitic VEM- 174-47 1.1 0.5 1.5 2.1 0.05 0.07 23.4 64.1 64.15 458.88 
P-111 Chert VEM-173-47 1.2 1.3 6.4 3.7 0.05 0.23 4.3 83.4 65.35 460.44 
P-110 Dolomite, cherty LES- 179-47 1.6 0.4 1.0 1.9 0,05 0.07 29.1 34.5 66.95 461.08 

P-109 
P-108 

Phosphate rock 
Mudstone, dolomitic 

LES- 178-47 
LES- 177-47 

1.25 
0.5 

25.3 
6.0 

2.3 
6.6 

1.8 
2.5 

0.09 
0.10 

3.0 
-- 

6.6 
17.2 

18.9 
43.9 

68.20 
68.70 

492.70 
495.70 

P-107 Mudstone, dolomitic LES- 176-47 2.3 1.6 5.5 2.1 0.02 0.21 20.6 5C. 1 71.00 499.38 
P-106 Phosphate rock, argillaceous LES- 175-47 0.4 22.0 6.2 2.2 0.07 2.4 7.5 27.6 71.40 508.18 
P-105 Mudstone, dolomitic LES- 174-47 1.7 0.1 8.8 2.9 0.06 -- 13.9 66.8 73.10 508.35 

P-I04 Mudstone LES- 173-47 0.8 0.8 12.3 3.2 0.05 0.22 4.6 84.3 73.90 508.99 
P-103 Phosphate rock and mudstone LES- 172-47, 0.9 17.6 4.9 2.1 0.06 - 16.4 23.5 74.80 524.83 
P-102 Mudstone, calcareous LES- 171-47' 0.3 7.5 8.8 3.8 0.09 1.1 24.5 40.5 75.10 527.08 
P-101 Mudstone, calcareous, dolomitic LES- 170-47 0.7 2.3 5.7 2.0 0.05 0.37 23.9 41.3 75.80 528.69 
P-100 Phosphate rock and mudstone, 

calcareous LES- 169-47 0.9 10.1 6.2 2.1 0.19 21.7 28.5 76.70 537.78 

P- 99 
P-  98 
P-  97 

Mudstone, dolomitic 
Limestone, argillaceous 
Phosphate rock and phosphatic 

LES- 168-47 
LES- 167-47 

0.5 
0.75 

0.20 
0.1 

8.6 
5.0 

2.3 
1.3 

0.05 
0.04 

0.13 
-- 

18.2 
30.1 

60.0 
31.2 

77.20 
77.90 

537.88 
537.95 

mudstone LES- 166-47 0.7 17.5 5.7 2.2 0.08 15.7 24.4 78.65 551.08 
P-  96 Phosphate rock and phosphatic 

limestone LES- 165-47 0.6 22.2 2.7 2.0 0.02 2.4 15.6 10.7 79.25 564.40 
P-  95 Mudstone, calcareous, 

phosphatic and limestone LES- 164-47 1.1 8.3 4.3 1.6 0.04 1.0 27.3 17.7 80.35 573.53 

P-  94 
P-  93 
P.  92 
P.  91 
P-  90 

Mudstone, phosphatic 
Mudstone, phosphatic 
Limestone 
Mudstone 
Mudstone 

LES- 163-47 
LES- 162-47 
LES- 161-47 
LES- 160-47 
LES- 159-47 

0.55 
1.1 
2.8 
0.6 
0.6 

9.4 
7.8 
0.3 
2.3 
0.06 

9.6 
11.6 
2.1 

11.5 
13.0 

3.0 
3.4 
0.63 
3.6 
3.9 

0.02 
0.07 
0.04 
0.25 
0.11 

1.0 

-- 
0.34 
0.17 

16.1 
16.0 
41.0 
11.8 
15.2 

45.5 
48.3 
8.2 

68.5 
70.0 

80.90 
82.00 
84.80 
85.40 
86.00 

578.70 
587.28 
588.12 
589.50 
589.53 

P- 89 
P- 88 
P-  87 
P-  86 
P- 85 

Mudstone 
Mudstone 
Mudstone 
Mudstone, phosphatic 
Mudstone, calcareous 

LES- 158-47 
LES- 157-472 
LES- 156-472 
LES- 155-47 
LES- 154-47 

0.3 
0.4 
0.4 
0.4 
0.6 

0.15 
0.2 
2.0 
8.60 
5.3 

14.3 
13.4 
12.6 
9.5 

11.0 

3.7 
3.5 
3.7 
3.4 
3.5 

.0.33 
0.23 
0.10 
0.05 
O. 10 

0.14 
0.12 
0.40 
1.0 
0.64 

11.2 
10.0 
10.8 
14.4 
14.5 

78.4 
76.5 
74.5 
49.8 
50.5 

86.30 
86.70 
87.10 
87.50 
88.10 

581.58 
529. 66 
59,:i.46 
593.90 
597.08 

P-  84 
P- 83 
P.  82 

P-  81 

Dolomite, argillaceous 
Mudstone 
Mudstone, contains limestone 

concretions 
Mudstone 

LES- 153-47 
LES- 152-47 

LES- 151-47 
LES- 150-47 

0.9 
1.0 

2. 2 
1.6 

0.9 
4.9 

0.8 
0.3 

5.2 
11.0 

9.7 
10.0 

1.7 
3.0 

2.7 
2.8 

0.07 
0.03 

0.06 
0.02 

0.13 
-- 

27.9 
7.4 

9.5 
11.6 

35.5 
71.9 

73.2 
71.6 

89.00 
90.00 

92.20 
93.80 

597.89 
602.79 

604.55 
605.03 

2 See silver analyses of selected samples at end of chemical analyses tables. 



Bed 
no. Rock description  

Sample 
no. 

Thickness 
(feet) 

Chemical anal ses ( rcent Cumulative Thickness x 
percent P2O5  (cumulative) 

P205 AlA1203 0 2 5 F oss on 
ignition insoluble 

Cl.thickness 
(feet) 

' - 80 Mudstone, phosphatic, contains 
gypsum LES- 149-47 2.5 8.3 8.0 2.9 0.03 1.0 19.7 43.0 96.30 625.78 

- 79 Limestone, argillaceous VEM-172-47 1.3 0.2 4.3 1.2 0.08 -- 30.3 28.7 97.60 626.04 
- 78 Mudstone and phosphatic 

mudstone, contains gypsum VEM-171-47 0.9 3.9 9.0 Z. 8 0.0 0.59 12.1 60.6 98.50 629.1-5 
- 77 Mudstone, calcareous, mudstone 

and phosphate rock VEM-169-47 1.1 9.0 6.4 0.6 0.05 1.0 13.4 45.1 99.60 639.45 
-- Limestone concretion near top 

of bed P-77 VEM 170-47 (0.9) 1.9 1.5 2.6 0.05 -- 37.6 7.5 -- -- 

- 76 Mudstone, phosphatic VEM-168-47 1.3 10.6 8. 2 2.3 0.09 -- 19.3 34.1 100.90 654.23 
- 75 Phosphate rock, argillaceous, 

contains gypsum VEM-167-47 2. 2 15.6 5.4 1.8 0.09 1. 6 21.2 19.5 103.10 687.54 
- 74 Limestone, argillaceous VEM- 166-47 0.5 Z. 2 0.3 0.3 0.07 - 40.5 3.00 103.60 688.65 
- 73 Phosphate rock and phosphatic 

mudstone, contains gypsum VEM-165-47 0.6 16.4 6.9 2.0 0. 22 -- 16. 1 29.7 104.20 698.49 
- 72 Mudstone, calcareous VEM-164-47 0.6 1.1 7.5 2.3 0.09 -- 24. 2 45.9 104.80 699.15 

- 71 Mudstone, phosphatic and 
limestone VEM-163-47 1.6 8.5 7.9 2.4 0.13 -- 19.0 41.4 106.40 712.75 

- 70 Phosphate rock, argillaceous, 
contains gypsum VEM-162-47 2.7 13.9 6.0 1.9 0.10 -- 20.7 Z3.2 109.10 750.28 

- 69 Limestone and calcareous 
mudstone VEM-161-47 I. 2 1.2 3.8 0.4 0.02 -- 40.9 5.1 110.30 751.72 

- 68 Limestone VEM-160-47 1.4 1.4 2.0 0.6 0.02 0.22 38.5 10.4 111.70 753.68 
- 67 Mudstone, phosphatic, contains 

gypsum VEM-159-47 0.9 8.4 8.3 2.5 0.06 -- 23.6 35.0 112.60 761.24 

- 66 Mudstone, phosphatic, contains 

- 65 
gypsum 

Dolomite, argillaceous 
VEM-158-47 
VEM-157-47 

1.2 
0.6 

8.8 
2. 7 

10.5 
6.2 

2.5 
1.8 

0.13 
0.05 

-- 
-- 

21.3 
29.7 

37.7 
25.6 

113.80 
114.40 

771.80 
773.42 

- 64 Phosphate rock, argillaceous VEM-156-47 2.0 18.3 6.0 1.9 0.05 -- 17. 7 23.9 116.40 810.02 
- 63 Phosphate rock VEM-155-47 2.4 18.0 4.1 1.6 0.12 -- 19.3 16.1 118.80 853.22 
- 62 Limestone, dolomitic VEM-154-47 1.1 2.6 1.7 0.6 0.02 -- 37.5 9.7 119.90 856.08 

" 61 Phosphate rock VEM-153-47 1.0 31.2 2.0 1.5 0.11 -- 6.7 7.4 120.90 887.28 
- 60 Phosphate rock, VE14-152-47 0.9 23.6 3.2 1.1 0.06 -- 9.0 20.5 121.80 908.52 
- 59 

argillaceous 
Limestone, argillaceous VEM-I51-47 1.5 2.5 3.0 0.9 0.08 -- 30.6 24.2 123.30 912.27 

- 58 Mudstone VEM-150-47 0.9 6.7 9.4 2.6 0.00 -- 13.5 52.9 124.20 918.30 

- S7 Mudstone VEM-149-47 2.1 4.9 9.4 2.7 0.08 -- 14.2 57.5 126.30 928.59 

S6 Mudstone, dolomitic VEM-148-47 3.9 0.9 7.4 2.2 0.06 -- 21.1 50.9 130.20 932.10 
SS Limestone, argillaceous VEM-147-47 1.7 0.8 5.2 1.3 0.12 -- 27.7 35.3 131.90 933.46 
54 Mudstone, cherty VEM-146-47 0.9 4.2 4.9 2.5 0.05 -- 9.3 65.6 132.80 937.24 

S3 Limestone VEM-145-47 2.3 0.7 1.2 0.5 0.04 0.08 35.5 17.4 135.10 . 938.85 
52 Mudstone, calcareous, and

phosphatic limestone VEM-123-47 2.3 3.0 4.4 1.5 0.00 -- 12.9 63.3 137.40 945.75 
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139. 80 
142. 30 
145. 50 
147. 00 
149. 20 

946. 47 
956. 22 
959. 74 
972.49 
995. 26 

P- 46 
P- 45 
P- 44 

10. 5 
3.8 
6. 8 

11. 1 
11.5 
12. 2 

0. 9 
18. 0 
13. 9 

73.9 
31.0 
42.4 

1. 1 
1.0 
1.6 

150. 30 
151.30 
152. 90 

996. 25 
1, 014. 25 
1, 036. 49 

Mudstone 
Phosphate rock, argillaceous 
Mudstone, phosphatic 
Limestone concretion at base 

of bed P-44 
Limestone, argillaceous 

VEM-117-47 
VEM-116-47 
VEM-114-47 

.10 

35. 5 2. 1 18. 5 (0.9) O. 3 VEM-115-47 
VEM-113-47 P.-  43 

P- 42 

5.T 24. 2 43.9 0. 1 154.70 1.8 1, 036. 67 

14. 0 55. 5 7. 1 156. 20 7. 2 1. 5  1, 047. 47 Mudstone 
Limestone concretion near base 

of bed P-42 
Mudstone, phosphatic 
Mudstone. phosphatic 
Limestone concretion at top of 

bed P-40 
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1.0 

Mudstone, dolomitic 
Phosphate rock, argillaceous 
Limestone 
Phosphate rock, argillaceous 

and limestone 
Phosphate rock, argillaceous 

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

phosphatic 
Mudstone, phosphatic 

Limestone, argillaceous 
Phosphate rock, argillaceous 
Chart, calcareous 
Limestone 
Phosphate rock, calcareous, and 

argillaceous limestone 

Chart, dolomitic 
Limestone and chert 
Limestone 
Mudatone, calcareous 
Limestone 

1.4 
2. 1 
1.2 

VEM- 107-47 
VEM -106-47 
VEM -105-47 

9. 4 27. 2 3.0 22. 1 3. 5 LES- 132-47 
LES- 131-47 9. 3 22. 8 2.9 23. 8 2. 2 

P-  34 
P- 33 

56.5 
34.8 
11.7 

15. 8 
9. 2 

37. 2 

1, 265. 04 
1, 276. 80 
1, 279. 86 

170. 70 
171. 35 
173.05 

3. 2  
3. 9 
I. 1 

4. 2 
18. 1 
1.8 

0.6 
0.65 
1.7 

LES- 130-47 
LES- 129-47 
LES- 128-47 E's 32 

P. 31 
46. 1 1, 286.98 

1, 303.44 
15. 2 173.85 

175. 30 
3.6 8.9 0.8 LES- 127-47 

LES- 126-47 10. 6 45. 5 6.8 11.35 1.45 

176.25 
177.05 
177. 45 
179. 25 

37.0 
30.5 
56.4 
12.4 

20. 5 
11. 9 
16. 2 
37. 7 

1, 309. 04 
1, 322. 64 
1, 323. 36 
1, 324. 26 

1, 336. 16 

3. 3 
6.8 
1.7 
1. 1 

5. 9 
17.0 
1.8 
0. 5 

0.95 
0. 8 
0.4 
1.8 

LES- 125-47 
LES- 124-47 
LES- 123-47 
LES- 122-47 

32.6 16. 180. 25 7. 0 11.9 1.0 LES- 121-47 

P' 24 
P- 23 

1, 338. 44 
1, 341. 44 
1, 343. 00 
1, 344.80 
1, 345. 80 

180.85 
181.85 
183. 15 
184. 35 
185. 35 

62. 3 
33.9 
10. 1 
65.8 
10. 7 

11. 3 
24. 3 
37. 7 
10. 8 
37. 3 

2.2 0.07 
0.85 0. 05 
0.21 0.04 
0. 24 <0. 01 
0.2 0.07 

1.9 
1.8 
0. 7 
1.4 
0. 2 

3. 8 
3. 0 
1.2 
1. 5 
1. 0 

0. 6 
1.0 
1. 3 
1.2 
1.0 

LES- 120-47 
LES- 119-47 
LES- 118-47 
LES- 117-47 
VEM- 144 -47 

P-  22 
21 

P- 20 

P- 19 
Limestone, phosphatic, 

argillaceous: fos. col. no. 
47-HW-313 

1,365.12 187.65 24. 8 21.4 0.08 0. 7 3. 5 S. 4 2. 3 VEM -143-47 

C , 1 



Bed 
no. Rock description Sample 

no. 
Thickness 

(feet) 
Chemical analyses (percent) Cumulative Thickness x 

percent P,O, 
(cumulatiffej 

P205 A1203 Fe2O3 V205 F oss on 
ignition insolubleel  

thickness 
(feet) 

P- 18 Limestone, phosphatic; fos. col. 
nos. 47-HW-312 and 47-HW- 
312 A VEM-142-47 0.6 12.4 1.9 0.7 0.04 1.3 21.5 18.8 188.25 1,371.56 

P-  17 Limestone; fos. col. no. 
47-HW-311 VEM-141-47 1.55 0.5 1.9 0.3 0.11 -- 35.4 17.1 189.80 1,373.34 

P- 16 Limestone argillaceous; fos. 
col. no. 4; -HW-310 VEM-140-47 2.0 1.8 2.2 0.6 0.18 -- 31.6 24.7 191.80 1,376.94 

Limestone concretion at top of bed P-16; thickness of beds P-16 and P-17 irregular. 

P- 15 Dolomite, argillaceous VEM-139-47 2.3 1.9 4.0 1.2 0.05 -- 24.5 42.6 194.10 1,381.31 
P- 14 Mudstone, dolomitic VEM-138-47 0.8 4.1 3.8 1.6 0.03 0.58 24.9 33.7 194.90 1,384.59 

P- 13 Limestone, cherty; fos. col. 
no. 47-HW-309 VEM-137-47 1.5 1.9 1.9 0.5 0.0 0.15 33.0 20.9 196.40 1,387.44 

- 12 .. Dolomite, argillaceous VEM-136-47 1.5 3.1 3.9 1.2 0.0 0.41 26.3 33.0 197.90 1,392.09 

- 
- 11 

10 
Dolomite, argillaceous 
Dolomite, calcareous, 

VEM-135-47 2.6 2.2 3.5 1.1 0.0 0.34 27.9 32.0 200.50 1,397.81 

argillaceous VEM-134-47 2.2 1.8 2.2 0.8 0.00 0.16 33.2 23.2 202.70 1,401.77 
. - 9 Dolomite, calcareous, 

argillaceous VEM-133-47 1.7 1.7 3.2 1.0 0.05 -- 31.8 25.5 204.40 1,404.66 

- 8 Phosphate rock and phosphatic 
mudstone VEM-132-47 1.3 22.9 1.1 1.4 0.18 -- 11.0 18.5 205.70 1,434.43 

- 7 Dolomite, argillaceous VEM-131-47 0.6 7.5 5.2 2.0 0.21 0.82 25.5 31.3 206.30 1,436.93 
- 6 Phosphate rock VEM-130-47 0.7 26.3 2.8 1.0 0.16 2.9 8.7 13.0 207.00 1,457.34 
- 5 Mudstone, dolomitic VEM-129-47 0.7 0.3 8.4 Z. 1 0.08 0.16 15.6 63.6 207.70 1,457.55 
- 4 Mudstone, calcareous VEM-128-47 1.9 0.1 6.8 1.4 0.12 --- 16.8 61.8 209.60 1,457.74 

" 3 Mudstone VEM 127-47 1.0 0.4 10.2 2.5 0.10 0.15 12.2 66.0 210.60 1,458.14 
- 2 Mudstone, calcareous VEM-126-47 1. 2 0.4 6.7 1.4 0.07 0.13 17.5 57.4 211.80 1,458.62 
- 1 Phosphate rock; fos. col. no. 

47-HW-308 VEM-125-47 0.4 28.6 1.8 0.5 0.12 - - 5.5 12.8 212.20 1,470.06 

Wells formation 

             

             

             

cw- 

            

Dolomite, calcareous VEM-124-47 3.6 2.2 0.8 0.5 0.16 

 

36.8 14.8 

 

3.6 

             

             

             

             

             



mir 

Additional analyses of Brazer Canyon samples 

Bed 
no. Sample no. SiO2 CaO MgO Na2O TiO2 }12 ° CO2- CO2 S as SO3 

ltd - 1 RAH- 99-47 48.36 12.40 1.90 -- -- 0.62 0.98 9.80 -- 

R- 35 RAH- 98-47 29.72 35.70 1.20 -- -- 0.09 0.24 27.7 __ 
R- 34 RAH- 97-47 28.42 -- -- -- -- 0.07 0.33 21.5 -- 
R- 33 RAH- 96-47 54. 72 19.0 1.90 -- -- 0.14 0.34 11.4 -- 
R- 32 RAH- 95-47 56.76 17.60 1.40 0.55 0.70 0.09 0.16 11.5 0., 27 
R- 31 RAH- 94-47 62.22 14.00 2.0 -- -- 0.08 0.26 9.7 0.33 

R- 30 RAH- 93-47 60.80 15.6 1.3 0.52 0.67 0.08 0.26 5.1 0.54 
R- 29 RAH- 92-47 57.02 4.40 1.2 -- -- 0.61 2.65 0.70 0.16 
R- 28 RAH- 91-47 43.18 21.00 1.6 0.64 1. 20 0.24 0.48 3. 5 0. 77 
R- 27 RAH- 90-47 42.60 18.80 8.0 -- -- 0.09 0.06 18.8 _ _ 
R- 26 RAH- 89-47 10.02 29.0 16.4 0.54 0.37 0.05 0.17 37.9 0.13 

R- 25 RAH- 88-47 25.82 25.60 12.9 -- -- 0.04 0.10 30.2 -- 
R- 24 RAH- 87-47 22.82 25.00 6.8 0.52 0.35 0.05 0.09 31.4 0.08 
R- 23 RAH- 86-47 62.34 11.20 5.1 -- -- 0.05 0.07 12.8 -- 
R- 22 RAH- 85-47 26.30 24.80 13.3 -- -- 0.03 0.06 31.3 -- 
R- 21 RAH- -84-47 36.14 20.2 12.2 -- -- 0.03 0.10 28.0 -- 

R- 20 RAH- 83-47 • 50.58 15.4 9.6 -- -- 0.03 0. /1 21.9 -- 
R- 19 RAH- 82-47 12.18 27.16 17.7 -- -- 0.05 0.13 40.0 -- 
R- 18 RAH- 81-47 5.78 31.60 19.1 -- -- 0.04 0.04 43.1 -- 
R-  17 RAH- 80-47 23.78 25.4 13.1 -- -- 0.10 0.08 33.0 -- 
R- 16 RAH- 79-47 23.52 26.00 12.8 0.49 0.49 0.14 0.15 32.4 0.08 

R- 15 RAH- 78-47 31.30 21.00 11.4 -- -- 0.20 0.32 27.1 __ 
R- 14 RAH- 77-47 19.70 26.60 14.0 -- -- 0.07 0.05 34.7 -- 
R- 13 RAH- 76-47 28.94 22.30 10.2 -- -- 0.22 0.16 27.5 -- 
R- 12 RAH- 75-47 29.86 21.8 11.4 -- -- 0.23 0.22 2.8.4 -- 
R- 11 RAH- 74-47 47.32 13.20 6.5 -- 0.39 0.40 16.8 -- 

R- 10 RAH- 73-47 33.00 30.00 2.9 - -- 0.18 0.31 24.9 0.17 
R- 9 RAH- 72-47 19.46 -- -- 0.80 1.05 0.14 0.38 20.2 -- 
R- 8 RAH- 71-47 47.50 25.60 2. 5 0.35 0.40 0.06 0.16 20.6 0.14 
R- 7 RAH- 70-47 71.26 -- -- -- .. SD 0.04 0.15 9.1 -- 
R- 6 RAH- 69-47 55.94 13.60 5.0 -- -- 0.16 0.12 15.6 -- 

R- 5 RAH- 68-47 68.16 7.80 3.0 -- •• OP 0.12 0.19 9.1 0.14 
R- 4 RAH- 67-47 53.08 18.30 1.8 -- -- 0.16 0.15 14.4 -- 
R- 3 RAH- 66-47 4 I . 80 -- -- -- -- 0.05 0.15 24.2 -- 
R- 2 RAH- 65-57 52.10 21.00 2.2 0.77 0.40 0.07 0.11 16.7 0.24 
R- 1 RAH- 64-47 43.86 24.20 2.6 -- -- 0.08 0.28 21.7 -- 

P-140 LES- 148-47 41.86 26.40 1.8 0.84 0.89 0.19 0.29 20.9 0.30 
P-138 LES- 147-47 44.98 -,.. -- -- -- 0.14 0.33 19.8 -- 
P-137 LES- 146-47 45.48 -- -- 0.92 1.30 0.30 0.43 19.5 -•• 
P-136 LES- 145-47 42.26 -- -- 0.82 3.00 0.15 1.43 12.1 -- 



P 

P 

P 

Be
o
d no. SiO2 CaO MgOg H2O-ample Na2O2  0 TiO2  CO2 S as SO3 

P-136 LES- 144-47 47.90 -- -- -- -- 0.28 0.43 18.2 -- 
P-135 LES- 140-47 50.64 -- -- 0.87 1.20 0.32 0.40 15.9 -- 
P-134 LES- 139-47 52.08 -- 

_ _ 
-- -- -- 0.15 0.68 13.8 -- 

P-133 LES- 138-47 51.28 -- -- -- 0.38 0.55 15.6 -- 
P-132 LES- 137-47 62.26 -- -- 1.07 2.10 0.52 0.80 6.6 -- 

P-131 LES- 136-47 54.16 -- -- 1.05 2.10 0.50 0.65 10.8 -- 
P-130 LES- 135-47 47.80 10.20 6.2 1.00 2.14 0.43 0.59 13.0 0.21 
P-129 LES- 134-47 53,00 11.00 5.6 0.70 2.00 0.40 0.62 13.1 0.22 
P-128 LES- 133-47 44.50 12.40 6.1 0.62 2.05 0.44 0.92 12.9 0.41 
P-127 LES- 143-47 33.74 -- -- 0.95 0.80 0.08 0.30 6.8 -- 

• -126 LES- 142-47 32.34 -- -- 0.84 1.10 0.27 0.38 16.8 __ 
-125 LES- 141-47 30.58 - - -- -- -,.. 0.31 0.38 21.7 -- 
-124 RAH- 111-47 4.56 -- 

52.40 
-- 
0.19 • -123 RAH- 110-47 3.50 

1.30 
1.30 

0.80 
0.59 

0.08 
0.03 

0.45 
0.33 

4.8 -- 
4.3 2.8 

-122 RAH- 109-47 27.00 32.60 1.5 1.30 1.1 0.28 0.54 3.6 2.1 

-121 RAH- 108-47 4.86 -- -- 1.35 0.70 0.06 0.65 3.9 __ 
• -120 RAH- 107-47 17.00 36.4 0.96 1.20 1.40 0.18 1.71 2. 0 3.1 
-119 RAH- 106-47 11.08 40.90 0.80 1.30 0.70 0.12 1.30 2.) 3.3 
-11d RAH- 105-47 13.30 39.50 0.78 1.24 0.80 0.13 1.66 2.0 3.6 
-117 RAH- 104-47 . 22.58 -- -- 1.40 1.50 0.22 1.40 1.5 -- 

-116 RAH- 103-47 34.30 -- -- 1.40 1.70 0.41 0.65 16.3 -- 
-115 RAH- 102-47 23.90 35.20 0.50 1.40 1.20 0.23 0.69 1.4 2.1 
-114 RAH- 101-47 18.00 41.40 0.21 1.50 0.80 0.18 0.30 1.5 2.1 
-113 RAH- 100-47 82.94 1.60 0.19 0.65 1.40 0.27 0.33 0.40 0.35 
-112 VEM- 174-47 43.06 ' 17.60 9.2 0.62 0.59 0.07 0.18 23.3 0.21 

-111 VEM-173-47 77.02 2.40 0.78 0.52 2.00 0.27 0.42 1.4 0.53 
-110 LES- 179-47 32.88 21.40 12.0 0.69 0.40 0.04 0.08 28.6 0.24 
-109 LES- 178-47 19.00 39.80 1.0 1.10 0.89 0.10 0.44 4.3 1. 7 
-108 LES- 177-47 37.00 -- -- 1.50 1.40 0.39 0.45 15.0 -- 
-107 LES- 176-47 41.76 15.80 8.3 1.49 1.90 0.38 0.18 19.7 0.23 

-106 LES- 175-47 25.00 32.40 0.59 1.40 1.60 0.32 1.09 1.4 2.2 
-105 LES- 174-47 55.56 -- -- -- -- 0.51 0.28 12.2 -- 
-104 LES- 173-47 68.82 2.40 0.61 2.00 3.50 0.53 0.53 0.. 55 0.40 

103 LES- 172-47 21.24 -- ...IN 0.90 1.30 0.23 2.13 4.6 -- 
102 LES- 171-472,4 25.14 12.80 2.1 0.64 2.10 0.33 4.47 0.55 4.2 

101 LES- 170-47 35.18 21.76 4.1 0.94 1.50 0.36 1.10 19.0 1.0 
100 LES- 169-47 24.52 -- -- 0.99 1.70 0.27 1.90 13.4 -- 
99 LES- 168-47 48 46 11.80 4.3 1.40 2.50 0.50 0.87 12.4 1.2 
98 LES- 167-47 26.00 -- -- -- -- 0.26 0.43 28.0 -- 
97 LES- 166-47 22 42 -- -- 1.14 1.30 0.26 1.60 5.6 -- 



P- 96 LES- 165-47 11.10 40.80 0.76 0.92 1.00 0.09 1.54 8.0 2.7 
P- 95 LES- 164-47 15.50 39.04 1.3 0.73 1.40 0.16 1.48 21.1 2.1 
P- 94 LES- 163-47 36.86 18.96 1.6 0.97 2.60 0.43 2.17 4.8 2.7 
P- 93 LES- 162-47 40.16 0.95 2.90 0.39 2.35 4.2 
P- 92 LES- 161-47 6.64 0.57 0.60 0.08 0.25 39.2 

P- 91 LES- 160-47, 54.24 6.20 1.1 1.30 3.10 0.50 1.73 2.0 1.5 
P- 90 LES- 159-474 55.62 0.80 1.1 0.99 3.50 0.55 2.52 0.10 2.3 
P- 89 LES- 158-47 60.06 0.60 0.87 1.4 3.60 0.65 1.62 0.18 1.5 
P- 88 LES- 157-472 63.90 0.60 0.30 1.60 3.80 0.63 1,45 0.30 1.4 
P- 87 LES- 156-472 57.32 4.10 2.32 1.40 3.30 0.59 1.76 0.25 1.5 

P- 86 LES- 155-47 39.76 15. 00 0.93 1.10 2.79 0.46 2.20 2.2 2.5 
P- 85 LES- 154-47 41.68 17.20 1.1 0.99 2.40 0.46 1.30 7.6 1.2 
P- 84 LES- 153-47 29.44 1.20 1.30 0.31 0.48 26.0 
P- 83 LES- 152-47 59.10 1.47 2.70 0.55 0.95 1.5 
P- 82 LES- 151-47 60.58 7.60 1.8 2.00 2.80 0.54 1.24 5.3 2.3 

P- 81 LES- 150-47 59.10 1.75 2.50 0.55 0.93 7.4 
P- 80 LES- 149-47 36.40 17.90 0.89 0.90 2.20 0.41 3.42 Z. 6 7.0 
P- 79 VEM-172-47 23.44 1.10 1.10 0.26 0.65 27.8 
P- 78 VEM-171-47 49.10 11.60 1.3 1.30 2.30 0.49 2.67 2.8 5.8 
P- 77 VEM-169-47 35.85 21.40 I.0 1.40 1.80 0.41 1.90 6.5 3.3 

VEM-170-474 
6.30 0.75 0.70 0.09 0.18 36.5 

P- 76 VEM-168-474  • 29.04 0.89 1.80 0.36 3.40 5.6 
P- 75 VEM-167-47 18.60 31.60 1.1 0.94 1.50 0.21 3.73 5.0 7.5 
P- 74 VEM-166-47 2.88 0.65 0.70 0.02 0.55 38.1 
12- 73 VEM- 165-47 26.10 1.15 1.90 0.32 2.60 1.1 

P- 72 VEM-164-47 37.72 1.64 2.00 0.38 1.70 16.6 
P- 71 VEM-163-47 34.92 1.45 1.90 0.39 2.55 5.9 
P- 70 VEM- 162-47 19.36 0.77 1.70 0.26 3.20 7.9 
P- 69 VEM-161-47 4.00 0.64 0.70 0.05 0.38 39.5 
P- 68 VEM 160-47 8.22 46.40 1.3 0.66 0.97 0.12 0.58 35.2 0.79 

P- 67 VEM-159-47 29.04 0.72 2.30 0.33 4.33 5.0 
P- 66 VEM-158-47 31.24 .41110 0.84 2.70 0.35 3.33 4.1 
P- 65 VEM-157-47 20.00 0.47 1.40 0.24 1.88 24.8 
P- 64 VEM-156-47 21.08 0.97 1.50 0.22 3.08 2.4 
P- 63 VEM-155-47 14.94 0.85 1.20 0.17 2.43 6.8 

P- 62 
P- 61 

VEM-154-47 
VEM-153-47 

8.02 
8.76 

0.64 
0.97 

0.80 
0.10 

0.12 
0.07 

0.63 
0.80 

34.6 
2.4 

P- 60 VEM-152-47 20.60 1.00 1.20 0.16 0.58 5.0 
P- 59 VEM-151-47 20.82 0.87 0.87 0.16 0.33 29.1 
P- 58 VEM-150-47 45.20 0.97 2.70 0.41 0.98 7.3 

P- 57 VEM-149-47 48.96 1.14 2.70 0.37 1.20 7.3 

2 See silver analyses of selected samples at end of chemical analyses tables. 
3 4 The 510 analysis for this sample is probably in error. 

The anarytical data for this sample fail to account for much of the total sample and are therefore questioned. 



Bed 
no. 

Sample no. Si02  CaO Na 0 2 K 0 2 TiO2  1i20-  CO2 S as SO3 
P- 56 
P- 55 
P- 54 

VEM- 148-47 
VEM- 147-47 
VEM-I46-47 

41.58 
30.24 
60.94 

-- 
-. 

1.00 
0.60 
0.52 

2.00 
1.20 
1.10 

0.37 
0.20 
0.16 

0.85 
0.48 
0.48 

17. 1 
25.1 
6.0 

••• 

P- 53 
P- 52 

VEM-145-47 
VEM-123-47 

16.28 
59.56 

42.40 2.2 0.42 
0.70 

0.80 
1.90 

0.06 
0.22 

0.15 
0.45 

34.6 
9.9 

0.37 

EL 51 VEM-122-47 20.20 0.30 0.50 0.07 0.18 32.9 
P- 50 
P- 49 

VEM-121-47 
VEM-120-47 

56.64 
19.12 

12.6 1.7 0.59 
0.57 

1.30 
0.47 

0.22 
0.06 

0.49 
0.08 

7.5 
33.4 

0.63 

P- 48 
P- 47 

VEM- 119-47 
VEM-118-47 

49.82 
45.80 

17.90 
20.00 

2.7 
1.7 

0.60 
0.74 

1.40 
1.70 

0.20 
0.22 

0.67 
0.53 

7.7 
6.1 

1. I 
1.1 

P- 46 VEM-117-47 61.92 0.84 3.20 0.55 0.95 5.2 
P- 45 VEM-116-47 30.30 I 0.90 1.10 0.24 1.28 4.3 
P- 44 VEM-114-47 38.00 I 1.09 2.00 0.34 1.70 3.0 

VEM-115-47 16.28 0.64 0.60 0.11 0.28 33.9 
P- 43 VEM-113-47 37.68 -- -- 0.35 0.50 21.9 

P- 42 VEM-112-47 48.92 1.19 2.30 0.36 1.70 4.1 
VEM-111-47 12.48 46.20 0.94 0.95 0.30 0.09 0.22 33.8 0.71 

P- 41 VEM-110-47 43.30 20.40 0.66 1.30 1.90 0.41 1.28 2.0 1.9 
P- 40 VEM-108-47 50.12 1.25 2. 80 0.51 1.28 2.9 

VEM-109-47 • 14.42 -- -- 0.12 0.18 33.3 

P- 39 VEM-107-47 55.56 0.17 0.45 11.1 
P- 38 VEM-106-47 22.96 0.21 1.08 2.6 
P- 37 VEM-105-47 10.16 0.07 0.15 37.2 
P- 36 LES- 132-47 26.16 ... .. ...11. 0.18 0.93 3.7 
P- 35 LES- 131-47 21.44 37.60 0.60 1.00 1.00 0.14 0.82 3.1 2.4 

P- 34 LES- 130-47 56.10 18.20 1.2 0.45 1.03 0.14 0.54 12.6 1.0 
P- 33 LES- 129-47 33.48 30.60 0.60 0.77 1.30 0.18 0.87 4.0 1.8 
P- 32 LES- 128-47 11.16 0.60 0.70 0.04 0.15 36.2 
P- 31 LES- 127-47 43.80 0.69 1.20 0.20 0.68 10.6 
P- 30 LES- 126-47 39.80 22.40 1. 2 0.85 2.40 0.35 0.95 5.2 1.5 

P- 29 LES- 125-47 34.52 0.64 1.30 0.14 0.45 18.1 
P- 28 LES- 124-47 27.66 0.95 1.90 0.25 0.75 5.7 
P- 27 LES- 123-47 55.38 21.50 0.89 0.40 0.60 0.06 0.24 14.9 0.35 
P- 26 LES- 122-47 11.56 0.57 0.70 0.05 0.08 36.9 
P- 25 LES- 121-47 28.98 0.80 1.90 0.29 0.58 12.4 

P- 24 LES- 120-47 60. 22 -- 0.62 0.80 0.07 0.33 10.5 
P- 23 LES- 119-47 33.88 -- -- -- ... 40 0.03 0.33 23.3 
P- 22 LES- 118-47 10.10 50.80 0.66 0.50 0.30 0.05 0.16 37.35 0.27 
P- 21 LES- 117-47 64.1 13.7 0.61 0.2 1.0 0.2 0.2 36.7 0.32 
P- 20 VEM -144-47 10.86 49.20 0.59 0.68 0.40 0.03 0.15 36.8 0.31 



Bed 
no. 

Percent 
Ag Sample no. 

P-102 LES-171-47 0.0010 
P- 87 LES-157-47 0.0004 
P- 86 LES-156-47 0. 0003 

P- 19 
P- 18 
P- 17 
P- 16 
P- 15 

P- 14 
P- 13 
P- 12 
P- 11 
P- 10 

P- 9 
P- 8 
P- 7 
P- 6 
P- 5 

P- 
P- 3 
P- 2 
P- 

VEM-143-47 
VEM-142-47 
VEM-141-47 
VEM-140-47 
VEM -139-47 

VEM - 138-47 
VEM-137-47 
VEM -136-47 
VEM -135-47 
VEM -134-47 

VEM-133-47 
VEM-132-47 
VEM- 131-47 
VEM-130-47 
VEM-129-47 

VEM -128-47 
VEM -127-47 
VEM- 126-47 
VEM-125-47 

19.16 
18.80 
16.16 
23.10 
38.92 

29.34 
20.28 
30.66 
28.92 
20.82 

22.44 
19.36 
26.46 
15.32 
51.74 

54.38 
60.12 
51.40 
13.66 

42.60 

22.80 
39.80 
23.60 
24.80 
28.8 

22.40 
40.84 
10.00 

6.40 
11.20 

- - 

I. 1 

9.1 
2.6 
9.4 
9.0 
9.6 

6. 4 
1.1 
5. 6 

3. 0 
6.5 

0.60 
0.84 
0.40 
0.54 
0.55 

0.60 
0.50 
0.65 
0.55 
0.54 

1.10 
0.75 
1.30 
0.47 

0.34 
0.43 
0.50 
1.00 

1.20 
0.69 
0.50 
0.60 
1.00 

1.20 
0.57 
1.20 
1.00 
0.70 

1.10 
2.0 
1.20 
2. 40 

1.80 
2.80 
2.00 
0.60 

0. 16 
0.09 
0.08 
0.09 
0.07 

0.21 
0.07 
O. 16 
0. 14 
O. 11 

0.15 
0.16 
0.25 
0.12 
0.50 

0.45 
0.46 
0. 44 
0.09 

0.40 
O. 19 
O. 18 
0. 20 
O. 33 

0.31 
O. 14 
0.32 
0.31 
O. 28 

0.45 
1.28 
1.95 
0. 76 
0.63 

0.43 
0.85 
0.39 
0.38 

22. 5 
20. 4 
34. 4 
30. 3 
22. 8 

23.4 
31.9 
25.0 
26.2 
31.5 

29.9 
3. 7 

14. 5 
3. 4 

12. 0 

14. 7 
7. 2 

15.1 
4. 2 

1.0 

0.52 
0.22 
0.47 
0.45 
0.43 

2.4 
3.0 
0.45 

0.65 
0.22 

Cw- VEM-124-47 13.88 0.54 0.60 0.03 0. 03 36.6 

The CO2 analysis for this sample is probably in error. 

Silver analyses of selected samples
6 

6 Analyses made by U. S. Geological Survey, Geochemistry and Petrology Branch. 
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0.8 
0. 8 

21. 0 

6. 2 
30. 8 

32.4 
32.1 
AO. 7 
33.6 
33.2 

23.9 
0.9 

25.3 
20.6 

25.6 

3.1 
1.8 
2.1 

24.9 

3.3 

1.9 
5.5 

17.1 

1.0 
0.3 

4.2 

4.1 
1.6 

0.73 
0.89 
2.7 
1.0 
1.2 

2.7 
3.4 
4.8 
2.8 

2.6 

2.04 

2. 29 
0.63 

0.30 
0.59 
1.07 
0.34 
0.39 

1.14 
1.64 
1. 45 
1.69 

1.68 

2.82 

23.90 
6.48 

6.54 
5.44 
8.10 
4.10 
4.86 

7.26 
27.92 
5.08 
5.72 

3,58 

0.5 
2.25 

1.6 
2.2 
1.6 

3.0 

2. 2 
2.7 
3.7 

3.0 
2.3 
0.7 
1.4 

1.4 

2. 8 

2. 0 
1.9 
0.5 
1.1 
0.5 

0.8 
2. 8 

5.0 
1. 1 
1.2 

45.5 
62.1 
38.1 

30.5 
6.1 

2.8 
2.5 

26.4 
2.8 
4.3 

18.2 
38.3 
21.3 
34.1 

25.5 

34.4 
92.6 
52.7 

24. 2 

53.3 

62.8 
42.2 
28.7 

16.0 
69.5 

P-84 
P-83 
P-82 

P-81 

P.80 

UPPER BRAZER CANYON, UTAH. LOT NO. 1228. 

Phosphatic shale member of Phosphoria formation sampled in  bulldozer trench on north side of Upper Brazer Canyon, sec. 30, T. 11 N., R. 8 E., 
r. 

 Rich i County, Utah, on east limb of syncline. Beds strike N. 36' E. and dip 39° W. Section measured by V. E. McKelvey, J. E. Smedley, R. A. Hoppin, 
F• W. Malley and sampled by R. G. Waring, J. A. Noel, and R. P. Sheldon in June and July 1948. Samples analyzed by U. S. Bureau of Mines 

Laboratory, Albany, Oregon. 

description 
Sample 

Al2O3ock 
Thickness 

(feet) 

Chemical anal ses (. -rcent Cumulative 
thickness 

(feet) 

Thickness x 
percent P70, 
(cumulatfirej no .  P 0 2 5 2 3 2 Fe2O33  

on 
gmtion ignition 

Aci 
insoluble 

Phosphatic shale member of Phosphoria formation -lower part only 

Be 
no 

Limestone, argillaceous 
Mudstone, calcareous 
Phosphate rock, argillaceous 
Limestone, argillaceous; fos. col. no. 

48-JES-48' 
Phosphate rock 

Phosphate rock 
Phosphate rock 
Phosphate rock, argillaceous 

P-76 Phosphate rock 
Phosphate rock 

p-
74
7 Phosphate rock, calcareous 

P-723 Limestone, argillaceous 
P.71 Phosphate rock, argillaceous 
P- Phosphate rock, argillaceous 

70 Phosphate rock, argillaceous; fos. col. 
no. 48-JES-47 

Limestone, argillaceous 
Chert 
Mudstone, calcareous 
Phosphate rock, argillaceous; fos. col. 

no. 48-JES-46 
Mudstone and calcareous phosphate rock; 

fos. col. no. 48-JES-45 
P-64 
P-63 Mudstone; fos. col. no. 48-JES-44 
,P,-62 Limestone, argillaceous 
'61 Phosphate rock, argillaceous, calcareous 

Limestone and mudstone; fos. col. no. 
P-60 48-JES-41 

Mudstone 

JES - 1089 
JES - 1088 
JES - 1087 

JES - 1086 
JES - 1085 

JES - 1084 
RAH- 1094 
RAH- 1093 
RAH- 1092 
RAH- 1091 

RAH- 1080 
RAH- 1079 
RAH- 1078 
RAH- 1077 

RAH- 1076 

WOM -1083 
WOM 1082 
WOM- 1081 

WOM -1070 

WOM -1069 

WOM - 1068 
WOM-1067 
WOM -1066 

RAH- 1075 
RAH- 1074 

5.0 
6.1 
7.3 

4.00 
4.88 

30.08 

10.1 47.44 
10.9 72.08 

12.9 136.88 
14.8 197.87 
15.3 208.22 
16.4 245.18 
16.9 261.78 

19.9 333.48 
22.2 335.55 
22.9 353.26 
24.3 382.10 

27. 1 453. 78 

29.3 460. 60 
32.0 465.46 
35.7 473. 23 

37.1 508. 09 

40.1 517.99 

41.7 521.03 
43.9 533.13 
45.5 560. 49 

47.75 562. 99 
48.25 563. 14 

P-77 

P.79 

P.78 

P-75 

P-69 
P-68 
P-67 
P'66 

P-65 

Fossil collection made by J. E. Smedley, Paleontology and Stratigraphy Branch, U. S. Geological Survey. 
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Bed Sample Thickness 
no. Rock description no. (feet) 

-59 Mudstone RAH- 1073 0.9 
-58 Mudstone; fos. col. no. 48-JES-40 RAH- 1072 0.6 
"57 Limestone, argillaceous; fos. col. nos. 

48-JES-42 and 48 -JES-43 RAH- 1071 1.8 
- Limestone, argillaceous; fos. col. no. 

48-JES-39 RAH- 1050 (1.8) 

Chemical anal ses . • rcent Cumulative Thickness x 
P205 A120. 3 Fe 0 2 3 

oss on Acid thickness percent P 05 2 ignition insoluble (feet) (cumulative; 

-- 74.5 49.15 564.85 
-- 58.3 49.75 569.47 

.... 35.3 51.55 571.45 

-- 32.8 -.. -- 

1.9 -- -- 
7.7 -- -- 

1.1 -- ... 

0.8 -- -- 

RAH-1050 represents the same bed as RAH-1071 but was collected 20 feet farther west. 

-56 Mudstone and phosphate rock RAH- 1049 1.6 7.8 -- -- -- 62.3 53.15 583.93 

-55 Mudstone and calcareous mudstone VEM- 1010 3.4 1.5 -- -- -... 74.0 56.55 589.03 
-54 Mudstone, phosphatic VEM- 1009 2.5 10.1 -- -- -- 44.9 59.05 614.28 
-53 Limestone, argillaceous; fos. col. no. 

48-JES-38 VEM- 1008 0.7 1.6 -- -- -- 30.1 59.75 615.40 
-52 Limestone, phosphatic mudstone, and 
.. ... calcareous mudstone 
'i Mudstone, calcareous, phosphatic 

VEM- 1007 1.4 
VEM- 1006 0.6 

6.3 
11.5 

-- 
-- 

-- 
-- 

-- 50.3 
-- 35.1 

61.15 624.22 
61.75 631.12 

-_,52 Limestone;  fos. col. no. 48-JES- 37 VEM- 1005 0.7 6.4 -- -- -- 9.9 62.45 635.60 
r Limestone, argillaceous VEM- 1060 0.9 1.3 -- -- -- 26.1 63.35 636.77 

-48... _ Mudstone, phosphatic VEM- 1059 1.5 13.1 -- - - 34.6 64.85 656.42 
:Li Limestone VEM- 1058 1.3 6.4 -- -- -- 19.7 66.15 664.74 
" Mudstone and calcareous phosphate rock; 

fos, col. no. 48 -JES - 36 - WOM-1065 2.5 21.1 -- -- -- 15.7 68.65 717.49 

.1! Limestone WOM-1064 0.9 3.7 -- - - MAD 16.0 
.... 8.9 

69.55 720.82 
:.1 Phosphate rock, calcareous 
1.3 Limestone, phosphatic 

Phosphate rock, calcareous 

WOM-1063 2.6 
WOM-1062 1.9 
RPS - 1004 (1.9) 

27.0 
13.8 
16.8 

-- 
-- 
-- 

-- 
- - 
-- 

-- 10.0 
__ 14.9 -- 

7Z. 15 791.02 
74.05 
-- 

817.24 

RPS-1004 represents the same bed as WOM -1062. 
42 

Phosphate rock, argillaceous WOM -1061 1.2 15.5 -- __ -- 37.7 75.25 835.84 

- 
Mudstone, phosphatic RPS - 1003 (1.0) 13.1 -- -- -- 43.1 -- -- 

RPS-1003 represents the same bed as WOM-1061. 
41 Mudstone WOM-1030 1.0 7.0 -- __ - - 56.7 76.25 842.84 

Mudstone RAH- 1015 (1.0) 5. 6 -- _ _ - - 59.4 -- -- 

RAH-1015 represents the same bed as WOM -1030. 

4!CI Mudstone, RAH- 1014 6.5 calcareous 2.9 -- -- -- 57.9 82.75 861.69 

Mudstone, calcareous; fos. col. no. __ --55.7 -- _- 
48-JES-35 WOM- 1029 (1.3) 6.4 -- 

OM-1029 represents the top 1.3 feet of RAH-1014. 



P-34 
P-33 
P-32 
P-31 
P-30 

P-29 
P-28 
P-27 

P-26 

P-25 
P•24 

P-23 
P-22 
P-21 

RAH- 1013 
RAH- 1012 
RAH- 1011 
RPS- 1002 
RPS- 1001 

RPS- 1829 
RAH- 1048 
RAH- 1074 
RAH- 1046 
RAH- 1045 

RAH- 1044 
RAH- 1043 
RAH- 1041 
RAH- 1042 

RAH- 1020 

RAH- 1019 

RAH 1018 
RAH- 1017 
RAH- 1016 
WOM-1028 

WOM-1027 
WOM -1026 

WOM-1025 
WOM-1024 
WOM-1023 

WOM-1022 
VEM- 1053 
VEM- 1052 

WOM -1021 

1.8 
0.9 
1.5 
2. 2 
2. 7 

1.7 
0. 7 
2.9 
2.8 
3.9 

0. 8 

1.2 

1.9 
0. 5 
0.9 
1.6 

1. 5 
1.3 

3. 7 
2. 2 
1.8 

2. 1 
O. 4 
0. 8 

(1. 0) 

P_15  

P-13 
P-14 

P- l 2 

53.7 84.55 
21.4 85.45 
46.8 86.95 
64.9 89.15 
21.4 91.85 

60. 5 93. 55 
72.3 94.25 
34.5 97. 15 
68.4 99.95 
26.4 103.85 

59.2 106.95 940.34 
49.5 108.05 954.53 
70.0 I09.65 958.85 
18.2 -- -- 

40.9 110.45 972.85 

44.6 111. 65 992.29 

37.8 113.55 994. OU 
67.3 114.05 997.60 
39.2 114.95 1, 014. 34 
61. 7 116. 55 1, 031.78 

56. 5 118. 05 1, 035. 83 
21.3 119. 35 1, 071.71 

22.4 123.05 1, 146.45 
39.4 125. 25 1, 186.93 
25.3 127.05 I, 192.87 

50.5 129. 15 1, 218.07 
68.6 129. 55 1, 220.07 
33.8 130. 35 1, 221.51 

45. 4 

50.5 130.85 1, 225.01 

21.1 131.65 1, 226.77 

35.8 132.85 1, 23Z. 17 

16.3 133. 35 1, 234.42 
27. 1 134.25 1, 247.56 
18.8 135.25 1, 249.26 

868.71 
869. 52 
873. 72 
885. 38 
889.43 

894. 36 
897. 09 
900. 86 
913. 18 
918. 64 

• 

• 

3. 9 
0. 9 
2. 8 
5. 3 
1. 5 

2. 9 
3. 9 
1.3 
4. 4 
1.4 

7. 0 
12.9 

2. 7 
0.6 

17. 5 

16. 2 

0.9 
7. 2 

18. 6 
10. 9 

2. 7 
27. 6 

20. 2 
18. 4 

3. 3 

12.0 
5. 0 
1. 8 

15. 6 

7. 0 

2. 2 

4. 5 

4. 5 
14. 6 

1. 7 

Mudstone, calcareous; fos. col. no. 
48-JES- 34 

Limestone, argillaceous 
Mudstone and limestone 
Mudstone 

P-35 Limestone and mudstone 

Mudstone, calcareous 
Chert and limestone 
Mudstone and limestone 
Mudstone, cherty, calcareous 
Limestone, cherty 

Mudstone 
Chert and phosphatic mudstone 
Limestone and cherty limestone 
Limestone concretion in RAH-1041 
Phosphate rock, argillaceous; fos. col. 

no. 48-JES-33 

Mudstone and argillaceous phosphate rock 
Limestone, argillaceous; fos. col. no. 

48-JES-32 
Mudstone 
Phosphate rock and mudstone 
Mudstone, phosphatic 

P-20 Mudstone, calcareous 1.1 
p: Phosphate rock, argillaceous 18 

Phosphate rock and limestone, argillaceousr 
P-17 fos. col. no. 48-JES-31 

Phosphate rock and limestone, argillaceous 
P-I6 Mudstone, calcareous and limestone 

Mudstone, phosphatic; fos. col. no. 
48-JES- 30 

Chert 
Limestone, argillaceous 
Phosphate rock and chert; fos. col. no. 

48-JES- 29 

P-39 

P-38 
P-37 
P-36 

WONT -1021 represents a composite of VEM-1052 and VEM-I053. 

Mudstone, calcareous 

Limestone, argillaceous P-10 
Limestone, argillaceous; fos. col. no. 

48-JES-28 
Phosphate rock, calcareous and limestone; 

fos. col. no. 48-JES-27 
Phosphate rock, calcareous 
Limestone, fos. col. no. 48-JES-26 

VEM- 1051 

VEM- 1040 

VEM- 1039 

VEM- 1038 
VEM- 1037 
VEM- 1036 

P. 9 
P. 8 P. 7 

0. 5 

0. 8 

I. 2 

0. 5 
0. 9 
1.0 



Rock description 

Mudstone, calcareous; fos. col. no. 
48-JES-25 

Limestone, argillaceous; fos. col. no. 
48-JES-24 

Mudstone, calcareous; fos. col. no. 
48-JES-23 

Limestone, argillaceous 
Limestone, argillaceous 

Limestone, argillaceous 

Sample 
no. 

VEM- 1035 

VEM- 1034 

VEM- 1033 
VEM- 1032 
VEM- 1031 

VEM- 1057 

Thickness 
(feet) 

0.8 

1.4 

0.8 
0.5 
1.5 

1.4 

Chemical analyses percent)  
Loss on Acid A1203 Fe2O3 ignition insoluble 

45.5 

23.6 

48.8 
42.2 
41.1 

30.5 

Cumulative 
thickness 

(feet) 

136.05 

137.45 

138.25 
138.75 
140.25 

141.65 

Thickness x 
percent P,05 
(cumulatiVei  

1,252.94 

1,256.44 

1,259.40 
1,261.60 
1,264.60 

1,268.80 

Bed 
no, 

P- 6 

P- 

P-  4 

P-  3 
P- 2 

P- 

4.6 

2.5 

3,7 
4.4 
2.0 

3.0 

The contact between the Wells and Phosphoria formations is indistinct. VEM-1057 is believed to be below VEM-1031, though brecciation 
makes this uncertain. Since VEM-1057 is the lowest dark-colored bed exposed in the trench, it is taken as the base of the Phosphoria. 
However, about 75 feet east and probably 50 feet or more lower stratigraphically is an outcrop of black limestone typical in appearance 
of Phosphoria. 

Wells formation 

1P-4 Mudstone. calcareous VEM- 1056 0.9 3.7 -- _- -- 50.9 0.9 3.33 
**-3 Limestone, argillaceous VEM- 1055 2.0 

__ -- 
42.0 2.9 10.13 

*-2 
ly-1 

Mudstone, calcareous 
Mudstone 

VEM- 1054 
__ 

1.9 
-- 

3.8 
-- 

- - 
-- -- __ 

53.4 
-- 

4.8 
-- 

17.35 
-- 



2.2 
1.2 
2.3 
2.0 
2.1 

3.5 
2.2 
1.6 
2.4 
1.5 

0.7 
3.0 
1.1 
0.88 
1.6 

2.2 

2.2 
2. 5 

13.0 
18.2 
9.2 

25.4 
10.2 

3.7 
11.8 
27.2 
23.4 
41.2 

44.6 
31.2 
44.1 
39.6 
32.9 

37.6 

19.7 
9.5 

70.5 
56. 2 
76.2 
42.7 
75.2 

74.9 
71.6 
39.2 
45.8 
9.9 

4.6 
29.1 
4.5 

10.2 
23.2 

13.5 

43.1 
57.8 

8.9 
2.9 
1.3 
1.4 
6.4 

3.1 
4.6 
0.51 
0.6 
0.5 

0.7 
1.3 
0.8 
1.2 
1.4 

2.0 

1.8 
2.1 

WOLF CREEK, UTAH. LOT NO. 1231. 

Park City formation sampled from a continuous exposure on south side of Wolf Creek, sec. 21, T. 1 N., R. 9 W., Wasatch County, Utah, on south 
flank of Uinta Range. Beds U-17, U-18, and W-1 sampled in small trench at base of Woodside formation on top of nose; beds U-12 to U-16 in hand trench 
on side of nose above cliff-making part of formation; beds U-6 to U-11 on cliff exposure; all other beds in hand trench on lower part of nose. Beds strike 
N. 82°  W. and dip 12,. S. Section measured by J. W. Huddle and J. B. Collins and sampled by R. S. Sears, G. F. Hosford, M. D. Stewart, and D. P. 
Sprouse in June and July 1948. Samples analyzed by U. S. Bureau of Mines Laboratory, Albany, Oregon. 

•• 
Rock description 

Sample 
no. 

Thickness 
(feet) 

Cumulative 

(feet) 
Cl.thickness percent

(cu

Thickness

mui a  Pti„4, e 

 , ox 

1
5 1'205 A120- 

3 
Fe 0 2 3 

oss on 
ignition insoluble 

Woodside formation 

Mudstone, calcareous 

   

    

    

Upper member of Park City formation 

1.8 
2.3 
5.6 
5.1 
4.4 

0.8 
7.0 
1.0 

12.3 
13.0 

17.7 
7.8 

18.0 
11.1 
8.4 

1.65 

6.4 
1.5 

<0. 1 
1.6 
0.6 
0.2 
0.4 

1.2 
0.5 
0.7 
0.7 
0.8 

0.4 
0.7 
5.7 
1.8 
2.2 

Z. 3 

5.2 
7.3 

Mudstone, calcareous 
Sandstone, calcareous 
Chert and limestone 
Limestone, sandy 
Sandstone, calcareous, argillaceous 

Sandstone, calcareous 
Sandstone, calcareous 
Limestone, sandy 
Limestone, argillaceous 
Limestone 

Limestone 
Limestone, argillaceous 
Limestone 
Limestone 
Limestone, argillaceous 

Limestone 
Limestone, argillaceous and phosphate 

rock 
Mudstone, calcareous  

JWH-2049 
.1WH-2048 
JWH- 2047 
JWH-2046 
JWH-2045 

JWH-2044 
JWH-2043 
JWH-2040 
JWH-2039 
JWH-2038 

JWH-2037 
JWH-2036 
JWH-2035 
JWH-2034 
JWH-2033 

JWH-2032 

JWH-2031 
JWH-2030 

U-18 
U-17 
tf -16 
U-15 
V-14 

U - 1 3 
U-12 
U-11 
u-lo 
U- 9 

U- 8 
11- 7 
11-  6 
1.1- 5 
U- 

U-  3 
U- 

U • 1 

1.8 
4.1 
9.7 

14.8 
19.2 

20.0 
27.0 
28.0 
40.3 
53.3 

71.0 
78.8 
96.8 

107.9 
116.3 

117.95 

124.35 
125.85 

0.18 
3.86 
7.22 
8.24 

10.00 

10.96 
14.46 
15.16 
23.77 
34.17 

41.25 
46.71 

149.31 
169.29 
187.77 

191.56 

224.84 
235.80 

hatic shale member of upper Park City formation 

areous JBC- 2169 
JBC- 2168 

1.15 
0.6 

4.8 
22.0 

4.3 
3.2 

2.7 
0.9 

16.7 
8.4 

48.6 
22.3 
37.0 

1.15 
21.75 

5.52 
18.72 

dstone JBC- 2167 
JBC- 2166 

1.1 
2.2 

12.3 
3.6 

5.2 
7.5 

2.0 
. 1.8 

12.6 
14.3 57.8 

58.5 

.85 
5.05 

32.25 
40.17 

JBC- 2165 4.2 2.3 8.0 2.5 14.9 9.25 
• 
49.83 

JBC- 2164 1.35 1.6 7.8 2. 9 11.0 
8.2 

69.2 10.60 51.99 
JBC- 2163 2. 7 3.2 3.4 2.8 71.5 13.30 60.63 

JBC- 2162 1.15 8.5 8.8 2.9 12.0 46.6 14.45 70.40 

P-37 
Mudstone and phosphate rock, cal 

_P-36 Phosphate rock, argillaceous r-35 
Phosphate rock and calcareous m P-34 
Mudstone, calcareous P-33 
Mudstone, calcareous 

P-32 
Mudstone, calcareous P-3I  
Mudstone„ calcareous 

P-30 Mudstone, calcareous, phosphatic 



• 

Mu 
Li 
Li 
Ph 
Li 

Rock description 
Sample 

no. 
Thickness 

(feet) 

Chemical analyses percent Cumulative Thickness x 
percent P,Oc  
(curnulatrieej 

P205 A1203 Fe203 oss on 
ignition 

ci 
insoluble 

thickness 
(feet) 

udstone, calcareous JBC- 2161 1.2 2.7 10.5 
6.8 
6.7 
5.3 
2. d 

6.5 
9.2 
7.6 

10.6 
11.0 

11.7 
4.0 
3.7 
9.2 
7.6 

4.6 
4.2 
6. 2   
8 

11.6 

12.1 
3.8 
1. 5  
1 . 
1.7 

0.4 
Z. 0 
1.6 
1. 2 1
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2 . 3 15.8 3. 8 16.1 

16.7 55.6 15.65 73.64 
dstone, calcareous J'WH-2029 2.7 4.1 12.6 57.5 18.35 84.72 
dstone, calcareous JWH- 2028 4.6 2.1 18.5 49.5 22.95 94.38 
dstone, calcareous JWH-2027 1.1 3.6 12.4 60.4 24.05 98.34 

mestone, argillaceous JWH-2026 0.7 0.7 24.9 42.2 24.75 98.82 

mestone, argillaceous JWH-2025 2.8 1.7 ZZ. 3 45.8 27.55 103.58 
dstone, calcareous JWH-2024 2.75 2.3 18.6 51.6 30.30 109.91 
dstone, calcareous JWH-2023 1.8 3.8 16.3 54.3 32.10 116.75 
dstone, calcareous JWH- 2022 2. 1 3.6 16.5 55.6 34.20 124.31 
dstone, calcareous JWH-2021 2.2 2.9 17.5 52.9 36.40 130.69 

dstone, calcareous ..1WH-2020 0.95 6.9 10.7 52.1 37.35 137.24 
estone, argillaceous .TWH -2019 1.1 1.7 32.9 25.6 38.45 139.12 

osphate rock, argillaceous JWH-2018 0.6 22.1 7.1 27.4 39.05 152.38 
dstone, calcareous JWH-2017 1.4 5.5 11.0 61.3 40.45 160.08 
dstone, calcareous JWH-2016 1.1 5.4 10.9 61.0 41.55 166.02 

dstone JWH-2015 2.55 5.1 12.6 65.0 44.10 179.02 
dstone, calcareous 
dstone, calcareous 4 dstone, calcareous ,  

JWH-2014 
JWH-2013 
JWH-2012 

1.4 

1 
2.  1 
3. . 

1.6 17.4 57.9 
58.6 
53.9 

45.50 
47.60 
50. 70 

181.26 
186.09 
197.87 

dstone, calcareous, phosphatic JWH-2011 2.25 8.3 12.8 51.3 216.54  52.95 

• • stone, phosphatic, calcareous 
estone and phosphatic mudstone 

J'WH-2010 
JWH-2009 

1.2 
Z. 2 

9.6 
6.3 

11.4 
 31.8 

52.3 
18.0 

54.15 
56.35 

228.06 
241.92 

estone 7 •sphate rock 
estone, argillaceous, phosphatic  

JWH-2008 
JWH-2007 
JWH-2006 

0.55 
1.8 
0.95 

1.9 
27. 8 
9.5 

37.9 
8.8 

 23.7 

14.6 
8.8 

24.8 

56.90 
58.70 
59.65 

242.97 
293.01 
302.04 

• estone 
sphate rock 
• stone, calcareous, phosphatic 
estone, argillaceous 

JWH-2005 
JWH-2004 
JWH-2003 
JWH-2002. 

1.5 
Z. 35 
0.5 
0.4 

0.4 
25.3 
10.1 
6.7 

41.7 
8.4 

13.9 
22.0 

9.9 
16.2 
40.3 
34.3 

61.15 
63.50 
64.00 
64.40 

302.64 
362.09 
367.14 
369.82 

Li 
Ph 
Mu 
Li 1 

member of Park Cit formation 

Limestone JWH-2001 0.8 1.4 1.1 0.7 38.6 14.3 0.8 
6.0 

1.12 

Sandstone, calcareous, phosphatic JWH-2041 5.2 7.8 0.8 1.4 20.9 57.8 
12.2 

37.00 
40.72 

Sandstone JWH-2042 6.2 0. 6 0.9 1.3 7.9 79. 8 

Weber formation-not measured 

, • k 

Bed 
no. 

P-29 
P-28 
P-27 
P-26 
P-25 

P-24 
P-23 
P-22 
P-21 
P-20 

P-I9 
P-18 
P-17 
P-16 
P-15 

P-14 
P-13 
P-12 
P-11 
P-10 

P- 9 
P.  8 
P. 7 
P.  6 
P.- 5 

P.  4 
P- 3 
P- 2 
P- 

M 
M 

M 
L 

Li 
M 
M 
M 
M 

M 
Li 

M 

M 

M 

Mu 



SPECTROGRAPHIC ANALYSES—WOLF CREEK, UTAH. LOT NO. 1231. 

Semi-quantitative analyses of samples of the Park City formation, Wolf Creek, Utah (see immediately preceding pages for location of 
section, thickness and description of strata, and chemical analyses of samples), made by U. S. Bureau of Mines Laboratory, Albany, Oregon. 
In addition to the elements listed in the table below, Sb, As, Ba, Be, Cd, Co, Cb, Ga, Ge, Au, In, Li, Hg, Pt, Ta, Sn, and W were looked for 
in all samples but were not detected. 

Explanation of symbols 

A = more than 10 percent 
B = 5-10 percent 
C = 1-5 percent 
D = 0.1-1 percent  

E = 0.01-0.1percent 
F = O. 001-0.01 percent 
G = less than 0.001 percent 

ND = not detected 

Ni Mn Pb Mg Cr Sample no. 
Bed 
no. a V Zn Zr 

E ND E 

Al Ti Si Ag N 

A ND 1 E 

A 1ND F 
A ND F 
A ND F 
A ND i F 
A ND E 

ND ND W- 1 F C JWH- 2050 

E E ND E 
E E ND E 
E E ND E 
E E ND E 
E E ND E 

F 
F 

F 
F 

B 
A 

A 
B 

E 

E 

E ND I E 
E ND E 
E ND E 
E ND E 
E ND E 

E 
E 
E 

E 

E 

E 

E 

G 
G 

G 
G 

G 

G 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

C 
C 

C 

C 

B 

B 

E 
E 

E 
F 

F 

F 

F 

JWH-2049 
JVH-2048 
JWH-2047 
JWH-2046 
JWH-2045 

JWH-2044 
JWH-2043 
JWH- 2040 
JWH-2039 
JWH-2038 

U-18 
U-17 
U-16 
U-15 
U-14 

U-13 
U-12 
U-11 
U-10 
U- 9 

F 
F 

F 
F 

F 

F 
F 

F 
F 
F 
F 

F 
F 

F 
F 

F 

F 

F 

F 
F 
F 
F 
F 

G 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

E 

E 

F 
E 
E 
E 
E 

ND 
ND 
ND 
ND 
ND 

F 

F 

F 

F 
F 
F 
F 
F 

F 
F 
F 

ND 
ND 
ND 

E 
E 
E 

F 
F 
F 

E 
E 

ND 
ND 
ND 

B 
B 
B 
B 
B 

B 
C 
C 

B 

A 
A 

A 
A 
A 
A 
A 

A 
A 
A 

E 
E 
E 
E 

E 

E 

ND 
ND 
ND 

F 
F 
F 

B 
A 
A 

E 

E 

E 
E 
E 
E 

ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 
ND 

A 
A 
A 

B 

C 
A 

B 
C 

C 
C 

C 
C 

C 

C 
C 

C 
C 
C 
C 
C 

C 
C 
C 

U- 8 
U- 7 
U- 6 
U- 5 
U- 4 

C 
C 

C 
C 

C 

C 

C 

C 
C 
C 
C 
C 

C 
C 
C 

E ND E 
E ND E 
E ND E 
E ND E 
E ND F 

E E ND F 
E E ND F 
E E ND F 

U- 3 
U- 2 
U- 1 

JWH-2037 
JWH-2036 
JWH-2035 
JWH- 2034 
JWH-2033 

AVH- 2032 
JWH 2031 
JWH-2030 

C 
C 
C 
C 
C 

C 
C 
C 
C 
C 

C 
C 
C 
C 
C 

C 
C 
C 
C 
C 

C 
C 
C 
C 
C 

C 
C 
C 
C 
C 

E 

E 

E F F AGE 
E F F A G D 
E F F A ND E 
E F F A ND E 
E F F A ND E 

F A ND B 
F A ND E 
F A ND E 
F A ND E 
F A ND E 

P-37 
P-36 
P-35 
P-34 
P-33 

P-32 
P-31 
P-30 
P-29 
P-28 

JBC- 2169 
JBC- 2168 
JBC- 2167 
JBC- 2166 
JBC- 2165 

JBC- 2164 
JBC- 2163 
JBC- 2162 
JBC- 2161 
JWH-2029 

F 
F 
F 
F 
F 

F 
F 
F 
F 

A 
A 
A 
A 
C 

C 

A 

B 

G 
G 
G 
G 

G 
G 
G 
G 

E 
D 
E 
E 
E 

E 
E 
D 
E 
E 

E 
E 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

F 
F 
F 
F 
F 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

E 
E 
E 
E 
E 

E 
E 

E ND F 
E ND E 
E ND E 
E ND E 
E ND E 

E ND E 
E ND k 
E ND E 
E ND E 
E ND F 



G 
G 
G 

0
0

0
0

0
 0

0
0

0
0

  

Bed 
no. Sample no. Al B Fe Pb Ni Si Ag Na Sr 

C 
C 
C 

F 
F 
F 

F 
F 
F 

A 
A 
C 

G 
G 

C 
C 
C 
C 
C 

C 
C 
C 
C 
C 

C 
C 
C 
B 
C 

C 
C 
C 
C 
B 

E 

F 
F 
F 

E 
F 
F 

A 
A 
A 

G 

G 
ND 
ND 

ND 
ND 
G 

G 

G E ND E 
G E ND E 
G D F 
G D F E 
G E F E 

E ND E 
E ND E 
E ND E 
E ND E 
E ND E 

E 
E 

E 

F 

JWH-2028 
JWH- 2027 
JWH-2026 
JWH-2025 
JWH-2024 

JWH- 2023 
JWH- 2022 
JWH-2021 
JWH-2020 
JWH-2019 

JWH- 2018 
JWH-2017 
JWH-2016 
JWH-2015 
JWH- 2014 

PA/H-2013 
JWH-2012 
JWH-2011 
J'WH-2010 
JWH-2009 

JWH-2008 
JW H-2007 
.TWH-2006 
JWH-2005 
JWH-2004 

JWH- 2003 
JWH-2002 

JWH-2001 
JWH-2041 
JWH-2042  

E 

E 
E 
D 

D 
D 
D 
D 
E 

E 

D 
E 

E 

E 

E 

ND 
F 
F 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

ND 

E 
ND 
ND 

E 

ND 
ND 
ND 

E ND F 
E ND F 
E ND F 
E ND F 
E ND F 

E ND F 
E ND F 
E ND E 
E ND E 
E ND E 

B 

A 
A 
A 

A 
A 
A 
A 
A 

40•0 

B 
B 
B 

B 

A 
A 
A 

A 
A 
A 
A 
A 

A 
A 

C 
C 
C 

C 
C 
C 

C 
C 

C 
C 

C 
C 
C 
C 
C 

C 
C 

F 
F 
F 
E 

F 
F 
F 

F 
F 
F 

F 
F 

F 
F 

F 
F 
F 
F 
F 

F 
F 

E 
E 

E 

E 
E 

E 

E 

E 

E 

E 
E 

E 

E 

E 

E 

E 
E 

E 

ND 
ND 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
A 

A 
A 
A 
A 
A 

A 

B 
B 
B 

A 

C 
C 
C 
C 
C 

B 
B 
B 
C 
C 

C 
C 
C 

C 

B 
B 
C 

C 
C 
C 
C 
C 

C 
C 

F 
F 
F 

E 
E 

E 

E 

E 

G 
G 
G 
G 
G 

G 
G 
G 
G 
G 

G 
G 
G 

G 
G 

G 
G 

G 
G 
G 
G 

G 

C 
C 
C 

C 
C 

C 
B 

B 
C 
C 
B 
D 

C 
C 

P-27 
P-26 
P-25 
P-24 
P-23 

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

P-17 
P-16 
P-15 
P-14 
P-13 

P-12 
P-11 
P-10 
P- 9 
P- 8 

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

P- 2 
P- 1 

L- 3 
L- 
L- 1 

E 

E 

E 

E 

E 

E 
E 

F 
E 
E 
F 

E 

E 
F 

F 
F 
F 

F 

F 

F 
•F 
F
F 
F 

F 
F 

E 

E 

D 
D 
E 

F 
F 
F 

F 

F 
F 
F 

E 
D 

D 

E 

E 
E 
E 

F 
E 
F 
F 
D 

F 
F 

F 
ND 
ND 

  

Ti 

B 
B 
C 

Zn Zr 



DRY CANYON, UTAH. LOT NO. 1229. 

Phosphatic shale member of Park City formation sampled approximately 250 feet above stream bed on north side of Dry Canyon, 
SIASWi sec. 3, T. 1 N., R. 6 W., Duchesne County, Utah, on south flank of Uinta Range. Section measured by J. S. Huddle and sampled 
by G. F. Hosford, D. P. Sprouse. and M. D. Stewart in 1948. Samples analyzed by U. S. Bureau of Mines Laboratory, Albany. Oregon. 

Chemical analyses 
Bed Sample Thickness percent) Cumulative Thickness x 

Rock description no. no. 5 (feet) ci • 
insoluble 

thickness 
(feet) 

percent P0 
(cumulative j 

- _ 
Upper member of Park City formation-lower pax t only 

U- 9 Limestone and cherty dolomite 12.0 12.0 
U- 8 Dolomite and cherty limestone 7. 2 19.2 
U- 7 Dolomite and limestone 39.0 58.2 
U- 6 Limestone and phosphatic, calcareous 

mudstone; fos. col. no. 48-KPM -8 / JWH-2086 4.7 7.8 22.0 62.9 36.66 
U- 5 Mudstone, calcareous JWH-2085 0.8 4.8 53.7 63.7 40.50 

U- 4 Limestone, argillaceous phosphatic, JWH- 2084 1.1 11.8 30.3 64.8 53.48 
U- 3 
U- 2 
U- 1 

Mudstone, cherty, calcareous 
Limestone. argillaceous 
Mudstone, cherty, calcareous 

JWH-2083 
JWH-2082 
JWH-2081 

2.2 
0.8 
3.4 

3.1 
3.4 
2.8 

61.1 
41.9 
65.7 

67.0 
67.8 
71.2 

60.30 
63.02 
72.54 

Phosphatic shale member of Park City formation 

P . -29 
-28 

-27 
-26 
-25 

-24 

Mudstone, phosphatic, calcareous 
Limestone, argillaceous; fos. col. no. 

48 -KPM- 7 
Mudstone, calcareous, phosphatic 
Mudstone, phosphatic and cherty limestone 
Mudstone, phosphatic, calcareous; fos. col. 

48-KPM-6 

Chert, calcareous, argillaceous 

JWH-2080 

JWH-2079 
JWH-2078 
JWH-2077 

JWH- 2076 

JW11-2075 

1.7 

1.0 
2.7 
0.5 

1.8 

1.3 

10.7 

2.1 
8.1 

11.8 

13.8 

1.2 

46.0 

25.5 
46.8 
42.2 

39.0 

68.8 

1.7 

2.7 
5.4 
5.9 

7.7 

9.0 

18.19 

20.29 
42.16 
48.06 

72.90 

74.46 

-23 Mudstone, calcareous, phosphatic JWH-2074 0.5 10.1 79.51  
47.6 9.5 

-22 Chert, calcareous, argillaceous JWH- 2073 2. 3 1.4 60.5 11.8 82.73 

-21 
-20 

Chert, calcareous 
Mudstone, calcareous 

JWH-2072 
JWH-2071 

0.9 
1.7 

1.1 
5.1 

55.2 
52.1 

12.7 
14.4 

83.72 
92.39 

-19 Mudstone, calcareous JWH-2070 2.2 3.3 47.6 16.6 99.65 

-18 

-17 
-16 
-15 

Mudstone, calcareous, and argillaceous 
limestone 

Limestone 
Mudstone, calcareous 
Limestone, dolomitic, cherty 

JWH-2069 
JWH-2068 
JWH-2067 
JWH-2066 

1.2 
0.9 
1.3 
0.5 

2.4 
2.6 
1.8 
0.3 

45.6 
9.3 

67.0 
32.8 

'7.8 
18.7 
20.0 
20.5 

102.53 
104.87 
107.21 
107.36 

-14 
-13 

Mudstone, calcareous JWH- 2065 
JWH-2064 Chert c 1 ar ous 

3.2 
0.6 

5.7 
6.1 

54.8 
57.4 

23.7 
24.3 

125.60 . 
129.26 

1 Fossil collection made by K. P. McLaughlin. Paleontology and Stratigraphy Branch, U. S. Geological Survey. 

'44-4  MI6 -7: _A 



Bed 
no. Rock description 

Sample 
no. 

Thickness 
(feet) 

Chemical analyses 
(percent)  Cumulative Thickness x 

percent P,O 
(cumulatiVe j P2O5 

Acid 
insoluble 

thickness 
(feet) 

P-12 Limestone, dolomitic JWH-2063 2. 3 2. 2 17.0 26.6 134. 32 
P-11 Limestone, argillaceous JWH-2062 1.6 3. 1 22. 8 28.2 139.28 
P-10 Limestone, dolomitic JWH-2061 1. 5 2. 1 16.8 29.7 142.43 
P- 9 Limestone, argillaceous; fos. col. no. 

48-KPM-5 JWH-2060 1.8 5. 0 35. 6 31. 5 151.43 
P- 8 Limestone, argillaceous JWH-2059 1.8 7. 6 25. 4 33. 3 165. 11 

P- 7 Limestone, dolomitic; fos. col. no. 
48-KPM-4 JWH-2058 3. 5 1. 5  16. 4 36. 8 170. 36 

P- 6 1.1mestone JWH-2057 I.8 4. 3 12. 1 38. 6 178. 10 
P- 5 
P- 4 

Mudstone 
Mudstone; phosphatic and phosphate rock 

JWH- 2056 
JWH- 2055 

1.4 
1. 1 

6. 5 
13. 6 

62. 2 
37. 2 

40. 0 
41. 1 

187.20 
202. 16 

P- 3 Phosphate rock and phosphatic mudstone JWH- 2054 1. 7 21. 5 22. 4 42. 8 Z38.71 

P- 2 
P- 1 

Limestone, dolomitic 
Phosphate rock, argillaceous 

JWH-2053 
JWH-2052 

0. 8 
1.25 

6. 2 
24. 5 

15.2 
20. 2 

43. 6 
44. 85 

243. 67 
274.30 

Lower member of Park City formation-base not exposed 

Sandstone, calcareous; fos. col. no. 
48 - KF'M -3 JWH-2051 1.9 1.7 

-- 
54.9 
-- 

1.9 3.23 
Limestone and phosphatic sandstone -- 6. 5 

- - -- 
8. 4 -- 

Sandstone, calcareous -- 11.4 19. 8 -- 



Mudstone, calcareous 
Mudstone and limestone 
Mudstone, phosphatic. and argillaceous 

limestone; fos. col. no. 48-KPM-131 
Limestone, argillaceous, phosphatic 
Chert, calcareous; fos. col. no. 48-KPM-12 

Mudstone, calcareous, phosphatic; fos. col. 
no. 48-KPM-I I 

Chert, limestone and calcareous, phosphatic 
mudstone; fos. col. no. 48-KPM-10 

Mudstone, calcareous, cherty 
Limestone and mudstone, cherty, and 

calcareous mudstone 
Mudstone and phosphate rock, calcareous and 

limestone 

Mudstone, calcareous 
Mudstone, calcareous 
Limestone lens, dolomitic 
Mudstone, phosphatic, calcareous, cherty 
Mudstone, calcareous 

Limestone, a rgillac eous 
Limestone, argillaceous 
Mudstone, calcareous 
Mudstone, calcareous; fos. col. no. 

48-KPM-9 

P-44 
P-43 
P-42 

P-41 
P-40 

P-39 

P- 38 

P-37 
P-36 

P-35 

P-34 
P-33 

P-32 
P-31 

P-30 
P-29 
P-28 
P-27 

LAKE FORK, UTAH. LOT NO. 1235. 

Phosphatic shale member of Park City formation sampled 
12,5 feet above canyon bottom and approximately 150 yards above 
County, Utah. the lower part on the west bank of the canyon and t 
Section measured by J. W. Huddle and sampled by G. F. Hosford, 
Bureau of Mines Laboratory, Albany, Oregon. 

in two hand trenches cut obliquely down canyon from points approximately 
mouth of Mackentire Draw, NE;NW1- sec. 34, T. 2 N., R. 5 W., Duchesne 
he upper part on the east bank. Beds strike N. 85° E. and dip 35' S. 
D. P. Sprouse, and M. D. Stewart in 1948. Samples analyzed by U. S. 

Chemical analyses 
Bed 
no. Rock description Sample 

no. 
Thickness 

(feet) 
(percent) Cumulative 

thickness 
(feet) 

Thickness x 
percent P,O 
(cumulatfire j 

Acid P205 insoluble 

Upper member of Park City formation-basal beds only 

           

26.6 
67.5 
62.6 

  

I   U- 3 Limestone and phosphatic mudstone 
U- 2 Mudstone, calcareous, cherty 
U- 1 Mudstone, cherty, calcareous 

  

JWH-2135 
JWH-2134 
JWH-2133 

3.9 
1.0 
2.1 

 

7.8 
3.3 
2.2 

3.9 
4.9 
7.0 

30.42 
33.72 
38.34 

           

            

Phosphatic shale member of Park City formation 

JWH-2132 
JWH-2131 

JWH-2130 
JWH-2129 
JWH-2128 

I. 1 
1.2 

2.1 
1.6 
1.0 

2.4 
3.7 

11.8 
11.3 
1.4 

49.2 
58.2 

35.5 
33.7 
61.3 

1.1 
2.3 

4.4 
6.0 
7.0 

2.64 
7.08 

31.86 
49.94 
51.34 

JWH-2127 3.5 9.9 41.3 10.5 85.99 

JWH-2126 1 I 2.4 
JWH-2125 1.5 

2.7 
1.6 

69.4 
71.6 

12.9 
14.4 

92.47 
94.87 

JWH-2124 2.3 1.4 64.1 16.7 98.09 

JWH-212.3 0.75 10.2 47.9 17.45 105.74 

JWH-2122 1.6 2.1 53.1 19.05 109.10 
JWH-2121 1.7 3.7 59.6 20.75 115.39 

-- (0.8) -- -- 
JWH-2120 1.1 8.7 57.5 21.85 124.96 
JWH-2119 1.7 2.6 61.3 23.55 129.38 

JWH-2118 2.1 2.6 45.5 25.65 134.84 
JWH-2117 1.7 3.3 40.9 27.35 140.45 
JWH-2116 1.7 4.4 59.0 29.05 147.93 

JWH-2115 2.8 3.5 49.3 31.85 156.34 • 

1 Fossil collection made by K. P. McLaughlin, Paleontology and Stratigraphy Branch, U. S. Geological Survey. 



Bed 
no. 

Sample 
no. 

Thickness 
(feet) 

Chemical analyses 
(percent)  

Acid 
P205 insoluble  

Cumulative 
thickness 

(feet) 

Thickness z 
percent P,04  
(cumulatilrei 

Rock description 

P-26 Phosphate rock, calcareous and mudstone JWH-2114 0.5 16.0 28.5 32.35 163.51 
Mudstone, calcareous JWH-2113 

2.72
. 6 50.9 -- -- 

Mudstone and calcareous phosphate rock JWH-2112 (0. 5)12.7 31.3 

JWH-2113 is equivalent to JWH-2115 and JWH-2112 is equivalent to JWH-2114. Duplicate samples were collected from 
two trenches. 

P-24 Mudstone, calcareous, and dolomitic limestone JWH-2110 
P-25 Limestone, argillaceous I JWH-2111 

P-23 Limestone, dolomitic JWH-2109 
P-22 Limestone. dolomitic, argillaceous 
P-21 Limestone, dolomitic and muds tone 

JWH-2108 

P-20 Mucistone and limestone 
JWH-2107 
JWH-2106 

P-19 Limestone, dolomitic JWH-2105 

P-18 Dolomite, calcareous 
Limestone, dolomitic and mudstone 

JWH-2104 

P-16 Mudstone, calcareous 
Mil- 2103 
J'WH-2102 

P-15 Limestone, argillaceous, dolomitic 
P-14 Mudstone JWH-2100 

JVVH-2101 

P-17 218.40 

P-13 Limestone, argillaceous JWH-2099 
P-12 Mudstone, phosphatic, calcareous JWH-2098 
P-11 Limestone, argillaceous; fos. col. no. 

48- KPM -Is JWH- 2097 
P-10 Mudstone, calcareous JWB-2096 
P- 9 Phosphate rock, calcareous, and phosphatic 

mudstone JWH- 2095 

P- 8 Phosphate rock and mudstone JWH- 2094 
P- 7 Limestone, argillaceous JWH- 2093 
P- 6 Phosphate rock and calcareous mudstone; 

fos. col. no. 48-KPM-14 JWH-2092 
P- 5 Mudstone, phosphatic JWH-2091 
P- 4 Limestone, phosphatic, argillaceous JWH-2090 

P- 3 Phosphate rock, quartzitic JWA-2089 
P- 2 Sandstone, phosphatic JWH-2088 
P- 1 Sandstone and calcareous phosphate rock JWH-2087 

Lower member of Park City formation-top bed only 

1.7 1.7 
L- 1 Limestone 

1.9 3.2 20.2 34.25 169.59 
2.5 3.1 39.5 36.75 177.34 

2.4 1.3 18.0 39.15 180.46 
1.1 3.4 40.7 40.25 184.20 
2.8 1.8 28.8 43.05 189.24 
3.6 4.9 56.6 46.65 206.88 
3.2 1.2 19.6 4 --).. 85 210.72 

2.0 
1.2 

1.5 
3.9 

19.6 
53.8 

51.85 
5 3. 05 

213.72 

3.6 
1.7 

4.9 
I. 8 

65.0 
43.8 

56.65 236.04 
58.35 239.10 

1.2 4.8 72. 0 59.55 244.86 

2.3 5.5 30.0 61.85 257.51 
0.7 14.1 36.0 62.55 267.38 

1.5 1.1 20.3 64.05 269.03 
1.2 4.1 56.1 65.25 273.95 

1.0 15.5 32.1 66.25 289.45 

1.0 17.3 28.5 67.25 306.75 
1.9 1.5 26.9 69.15 309.60 

1.7 16.6 36.0 70.85 337.82 
0.9 15.3 43.2 71.75 351.59 
2.9 11.9 34.1 74.65 366.10 

0.8 21.4 22.6 75.45 
1.9 
3.5 

14.1 
12. 7 

56.9 
57.7 

77.35
85 

 
80. 444730403.:02 621 4 



Mudstone, calcareous, contains 
chert nodules 4.8 4.8 

3.18 
1.43 
3.18 
1.75 

0.032 
<0. 005 
0.029 
0.015 

Phosphatic shale member of Park City formation 

DMK-51-47 
DMK- 50-47 
DMK-49-47 

DMK-48-47 

•DMK-47-47 

DMK-46-47 

DMK-45-47 
DMK-44-47 
DMK-43-47 
DMK-42-47 

DMK-41-47 
DMK-40-47 
DMK-39-47 
DMK-38-47 
DMK-37-47 

DMK- 36-47 

1.8 
2.4 
1.1 

I.9 

0.5 

1.6 

0.9 
1.9 
0.9 
0.7 

1.0 
0.8 
0.2 
1.3 
0.6 

0,1 

7.1 
10.4 
25.0 

6.3 

23.7 

15.7 

20.8 
21.6 
19.4 
12.4 

8.1 
25.5 
11.8 
4.6 

10.0 

19.6 

7.0 
3.1 
2.1 

3.9 

3.4 

5.4 

1.8 
3.3 
5.4 
7.5 

2.1 
2.2 
7.3 
3.6 
8.7 

1.3 

2.0 
2. 12 
1.97 

1.57 

2. 27 

2.01 

1.57 
1.86 
1.90 
2.70 

2.78 
1.46 
1.83 
3.36 
2.67 

1.83 

0.011 
0.011 

0.010 

0.008 

0.014 

0.008 
0.015 
0.015 
0.019 

0.008 
0,017 
0.026 
0.01 
0.026 

0.007 

1.10 0.01 
1: 532 <0.005 1  

3.8 
1.5 

11.9 
1.3 

11.7 
3.0 

12.0 
18.2 
12.7 
16.8 

0.05 
0.4 
0.4 
0.2 

1.3 
2.2 
1.4 

12.4 
1.3 

19.7 
25.4 
1.5 
8.0 

18.2 

1.0 
1.3 
0.7 
0.5 
0.4 

DMK-35-47 
DMK-34-47 
DMK-33-47 
DMK-32-47 

DMK-31-47 
DMK-30-47 
DMK-29 -47 
DMK-28-47 
DMK-27-47 

1.8 
4.2 
5.3 

7. 2 

7.7 

9.3 

10.2 
12.1 
13.0 
13.7 

14.7 
15.5 
15.7 
17.0 
17.6 

17.7 

17.75 
18.15 
18.55 
18.75 

19.75 
21,05 
21.75 
22.25 
22.65 

12.78 
37.74 
65.24 

7':. 21 

89.06 

114.18 

132.90 
173.94 
191.40 
200.0S 

208.18 
228.88 
230,94 
236.92 
242.92 

244.88 

245.41,  
252.76 
257.84 
261.20 

280.90 
313.92 
314.97 
318.97 
326.25 

21.6 
16.1 
9. 

34.2 
37.0 
13.5 

23.2 34,1 

5.4 25. 2 

6.3 43.2 

8.8 
7.3 
7.3 

12,4 

9.9 
8.8 
4.1 
3.4 
5.1 

2. 9 

7.3 
2.4 
6.5 
3.7 

5.5 
4.8 

34.8 
12.7 
3.6 

25.2 
25.9 
31.1 
36.7 

54.7 
13.6 
37.1 
78.2 
60.2 

42.9 

49.6 
48.5 
51.2 
48.1 

35.7 
23.0 
21.8 
47.1 
44.4 

U- 

ROCK CANYON, UTAH. LOT NO. 1220. 

Phosphatic shale member of Park City formation sampled in Rock Canyon in bulldozer expsure previously stripped to supply earth dam fill. SE; sec. 6, T. 3 S., R. 21 E., Uintah County, Utah, on south-dipping monocline. Beds strike N. 71° E. and dip 8° S. Section measured by D. M. Kinney and 
J. F. Rominger in August and sampled by R. P. Sheldon in September 1947. Samples analyzed by U. S. Bureau of Mines Laboratory, Albany, Oregon. 

Bed 
no. Rock description Sample 

no. 
Thickness 

(feet) 

Chemical anal ses . - rcent Cumulative 
Jlickness 

(feet) 

Thickness x 
percent P 0 

5 (cutnulativel 
P205 A1203  V205 oss on 

ignition Fe2O3
_ 

c 
insoluble 

Upper member of Park City formation-basal bed only 

P-26 Limestone, argillaceous 
P-25 Mudstone, calcareous, phosphatic 
P-24 Phosphate rock, calcareous 
P-23 Dolomite, argillaceous and phosphate 

rock 
EL"- Phosphate rock and phosphatic 

mudstone 

P-21 Phosphate rock, argillaceous and 
mudstone 

P-20 Phosphate rock, argillaceous, 
calcareous 

P-19 Phosphate rock, argillaceous 
P-18 Phosphate rock, argillaceous 
P-17 Mudstone, phosphatic, calcareous 

Chert, calcareous, phosphatic 
Phosphate rock, calcareous 
Mudstone, calcareous, phosphatic 
Mudstone 
Mudstone, phosphatic 

P-I1 Phosphate rock, cherty 
P-I0 Mudstone, phosphatic, contains iron 
P- oxide 
P. 8 9 Mudstone, phosphatic 

P,6 Phosphate rock, argillaceous 5 
P.. 4 Phosphate rock, argillaceous 

Limestone, argillaceous P` 
" 

3 Mudstone, calcareous, phosphatic 
2 Phosphate rock, sandy 

P-16 
p-15 
P-It 
P.13 
P.12 

Mudstone, phosphatic P.. 7 
Mudstone, phosphatic 



P- 

Red 
no. 

Limestone, sandy 

Rock description 

DIAK-26-47 

Sample 
no. 

7. 0 

Chemical analyses rcent)  
-Loss on Acid A1203 Fe2O3  V205 ignition insoluble 

1.0 2.9 

Cumulative 
thickness 

(feet) 

23. 15 

Thickness x 
percent POs 
(c umula dire) 

329.75 

Thickness 
(feet) 

0. 5 19. 0 39. 3 

      

Weber formation 

1.0 

     

           

           

Cw-1 Sandstone 

       

       

        

        

        

        

        



Chemical analyses (percent 
Loss on P Al 0 Fe 0 F 2 5 2 3 2 3 ignition 

Cumulative 
thickness 

(feet) 

Thickness x 
percent P,O, 
(cumulatiVel 

Acid 
insoluble 

-Z5 Mudstone, calcareous DMK-25-47 1.0 5.5 7.9 2.89 0.69 17.1 43.6 1.0 
_ 

5.50 
-24 Limestone, argillaceous DMK-24-47 1.3 1.5 2.1 Z. 67 -- 25.3 38.7 2. 3 7.45 
-23 Mudatone, calcareous• and chert DMK 23-47 2.2 2. 5 4.4 3.40 -- 17.3 49.8 4.5 12.95 
-22 Mudstone, calcareous DMK-22-47 1.4 4.1 6.8 2.45 0.39 12.7 56.6 5.9 18.69 
-21 Dolomite, argillaceous DMK-21-47 0.7 5.4 I. 8 1.94 0.59 27. 0 24.2 6.6 22.47 

-20 Phosphate rock, calcareous DMK-20-47 1.3 19.1 2.5 1.28 -- 15. 5 14.6 7.9 47.3 
' -19 Phosphate rock DMK-19-47 1.5 28.3 1.8 1.14 2.79 9.4 14.1 9.4 89.75 
-18 Dolomite, phosphatic, argillaceous DMK-18-47 0.5 10.6 3. 8 1.47 -- 23.0 20.8 9.9 95.05 
-17 Limestone, phosphatic . DMK-17-47 0.6 8.6 2.9 2.16 - - 26.6 16.9 10.5 100.21 
-16 Phosphate rock, calcareous , and 

phosphatic mudstone DMK- 16-47 3.4 16.9 4.5 2.05 1.68 8.0 34.4 13.9 157.67 

-15 Phosphate rock DMK-15-47 3.1 27.2 2.3 1.17 -- 7.7 12.5 17.0 241.99 
-14 Chert, phosphatic, dolomitic DMK-14-47 1.3 9.4 3.5 3.33 -- 7.1 54.5 18.3 254.21 
-13 Phosphate rock DMK-13-47 0.5 27.7 3.2 1.46 -- 6.1 13.5 18. s 268.06 
-12 Phosphate rock, argillaceous DMK-12-47 0.5 15.1 7.0 3.14 1.45 7.8 37.6 19.3 275.61 
-11 Dolomite, chatty DMK-11-47 0.4 3.1 2.2 2. 96 -- 24.7 35.4 19.7 276.85 

-10 Phosphate DMK-10-47 2.7 22.0 2.1 2.05 -- 7.0 23.5 22.4 336.25 rock, argillaceous 
" 9 Mudstone, phosphatic 
- 8 Phosphate rock, contains iron oxide 

DMK- 9-47 
DMK- 8-47 

0.8 
0.025 

10.3 
25.9 

8.6 
2.4 

3.11 
6.91 

-- 
2.74 

6.6 
7.2 345.14  

54.2 
15.2 

23.2 
23.22 

344.49 

- 7 Phosphate rock DMK- 7-47 0.3 28,5 2.2 2.09 2.9 5.6 13.8 23.52 353.69 
6 Mudstone, phosphatic DMK- 6-47 0.05 12.0 10.9 3.51 1.47 6.4 51.1 23.57 354.29 

5 Phosphate rock DMK- 5-47 2.65 27. 3 2.0 1.53 2.59 
-- 

5.9 18.0 . 26.22 426.64 
- 4 Dolomite DMK- 4-47 0.5 2.8 2.8 1.74 37.4 11.1 26.72 428.04 

- 3 Mudatone, phosphatic, contains 
gypsum DMK- 3-47 0.4 10.6 14.1 4.94 - - 10.2 41.7 27.12 432.28 

- 2 Mudstone, phosphatic, contains 
gypsum 

- 1 Phosphate rock, sandy 
DMK- 2-47 
DMK- 1-47 

0.2 
0.5 

10.2 
20.0 

14.8 
1.9 

5.41 
2. 38 

-- 
..- 

12.7 
2.4 

38.8 
41.9 

27.32 
27.82 j 

434.32 
444.32 p 

BRUSH CREEK GORGE, UTAH. LOT NO. 1219. 

Phosphatic shale member of Park City formation sampled in Brush Creek Gorge, SWINWI sec. 32, T. 2 S., R. 22 E., Uintah County, Utah, on 
south flank of Uinta Range. Section exposed in trench, previously dug by Humphreys Phosphate Company, at end of automobile road at mouth of Brush 
Creek Gorge. Beds strike N. SO" E., dip 7°  S. Section measured by D. M. Kinney and J. F. Rominger in August 1947 and sampled by R. P. Sheldon 
in September 1947. Samples analyzed by U. S. Bureau of Mines Laboratory, Albany, Oregon. 

       

Bed 
no. 

 

Rock description 
Sample 

no. 
Thickness 

(feet) 

       

       

Upper member of Park City formation-not measured 

Phosphatic shale member of Park City formation 

Weber formation-not measured 



on in ptember 1947. Samples alyzed by U. S. Bureau of Mines Laboratory, Albany, Oregon. 

P2O5 
Aci 

insoluble 
oss on 

ignition Fe2O3 A1203 

6.0 Limestone 

Upper member of Park City formation-basal bed only 

Phosphatic shale member of Park City formation 

23 Cbert and calcareous mudstone 
2 Mudstone, phosphatic, calcareous 
1 Mudstone, phosphatic, calcareous 
0 Phosphate rock, calcareous 

DMK-74-47 
DMK-73-47 
DMK-72-47 
DMK-71-47 

5.0 
0.3 
0.2 
1.0 

2.9 
12.4 
11.9 
16.7 

5.6 
3.8 
2.2 
2.5 

2.9 
1.83 
1.61 
1.54 

14.3 
2.7 

11.5 
7.6 

58.2 
38.7 
42.2 
17.5 

5.0 
5.3 
5.5 
6.5 

14.50 
18.22 
20.60 
37.30 9 Phosphate rock, calcareous DMK- 70-47 0.9 24.7 1.9 1.15 9.2 15.2 7.4 59.53 

8 Mudstone, calcareous, phosphatic DMK-69-47 0.4 8.5 0.7 1.32 1.2 51.3 7.8 62.93 
7 Limestone, argillaceous DMK-68-47 0.4 4.6 2.5 1.39 17.7 27.6 8.2 64.77 
6 Phosphate rock, calcareous DMK-67-47 0.3 22.1 2.8 1.68 1.1 17. 7 8.5 71.40 
5 Limestone DMK-66-47 0.4 6.5 3.0 1.24 30.2 18.2 8.9 74.00 
4 Phosphate rock DMK-65-47 0.9 24.6 3.6 1.46 8.8 16.8 9.8 96.14 

3 Phosphate rock, argillaceous, calcareous DMK-64-47 0.4 14.6 5.6 2.52 12.8 32.3 10.2 101.98 
2 Phosphate rock, calcareous DMK-63-47 0.5 20.7 5.5 2.32 4.9 32.4 10.7 112.33 
1 Mudstone, cherty DMK-62-47 0.3 6.5 4.0 2.19 4.7 70.1 11.0 114.28 
0 Phosphate rock DMK-61-47 3.6 27.5 2.7 1.39 6.4 15.7 14.6 213.28 

Mudstone DMK-60-47 0.5 6.8 3.1 3.40 4.7 67.7 15.1 216.68 

Phosphate rock, calcareous and mudstone DMK- 59-47 1.6 19.4 5.1 2. 19 8.6 23.8 16.7 247.72 
Mudstone, calcareous DMK-58-47 0.6 5.6 2.1 3.03 12.9 54.0 17.3 251.08 
Limestone, argillaceous, phosphatic DMK-57-47 1.9 27.9 2.4 1.61 7.3 10.7 19.2 304.09 
Mudstone, phosphatic DMK-56-47 0.5 12.4 9.5 3.00 5.6 53,0 19.7 310.29 
Phosphate rock DMK- 55-47 2.2 28.2 2.1 1.46 4.5 15.9 21.9 372.33 

Limestone DMK- 54-47 0.8 5.6 3.6 1.57 32.4 14.8 22.7 376.81 
Mudstone, phosphatic, calcareous DMK-53-47 0.4 12.3 13.5 4.57 7.7 43.1 23.1 381.73 
Phosphate rock, sandy DMK-52-47 0.4 17.0 2.3 3.47 2.9 47,5 23.5 388.53 

Weber formation- not measured 

Rock description 
Thickness 

(feet) 
Chemical analyses (• - rcent) Cumulative Thickness x 

thickness percent P70c  
(feet) (cumulatiVel 

Sample 
no. 



RIGHT FORK OF HOBBLE CREEK. UTAH. LOT NO. 1271. 

Phosphatic shale member of Park City formation sampled on north and south sides of Right Fork of Hobble Creek, Utah Co unty, Utah, sec. 19 ? , T. 7 S., R. 5 E., Beds P-121 through P-126 and P-143 through U-1 sampled in trench on north side; all others in two 
trenches on south side. Beds strike N. 35° E. and dip 65' NW. Section measured by L. E. Smith, R. S. Sears, G. F. Hosford, 
D. P. Sprouse, and M. D. Stewart and sampled by Hosford, Sprouse and Stewart in August 1948. Samples analyzed by U. S. Bureau of 
Mines Laboratory, Albany, Oregon. 

       

       

       

Bed 
no. Rock description 

Sample 
no. 

Thickness 
(feet) 

Chemical analyses 
(percent)  

I Acid 
P2O5 [ insoluble 

Cumulative 
thickness 

(feet) 

Thickness it 
percent 

j 
P,O 

(cturtulat fire  

       

       

       

Upper member of Park City formation-basal bed only 

U- 1 Mudstone, calcareous LES- 2294 2.6 1.4 67.3 2. 6 3.64 
Phosphatic shale member of Park City formation 

P-I 55 
P-154 

P-153 
P-152 
P-1 51 

1 -  -150 
1 ° -149 
' - -148 
' -147 

Chert 
Mudstone, calcareous, and argillaceous 

calcareous phosphate rock 
Mudstone, calcareous 
Mudstone, cherty, calcareous 
Mudstone, calcareous 

Chert 
Mudstone, calcareous 
Mudstone and chert 
Mudstone and chert 

LES- 2293 

LES- 2292 
LES- 2291 
LES- 2290 
LES- 2289 

LES- 2288 
LES- 2287 
LES- 2286 
LES- 2285 

0.8 

0.4 
2.0 
0.75 
0.7 

0.65 
0.4 
0.55 
1.6 

3.6 

7. 3 
1.9 
1.7 
2.1 

1.5 
6.4 
1.2 
1.4 

70.0 

54.2 
62.0 
65.6 
68.7 

50.0 
60.2 
75.8 
74.5 

0.8 

I. 2 
3.2 
3.95 
4.65 

5.3 
5.70 
6.25 
7.85 

Z. 88 

5. 80 
9.60 

10.88 
12.34 

13.32 
15.88 
16.54 
18.78 

' -146 Mudstone and chert LES- 2284 0.5 3.9 69.4 8.35 20.73 

' -145 Phosphate rock, argillaceous LES- 2283 0.8 18.7 37.8 9,15 I 35.69 
' -144 Mudstone and cherty phosphate rock LES- 2282 0.6 13.5 47.7 9.75 43.79 
' -143 Chert and limestone LES- 2281 2.4 1.3 70.2 12.15 46.91 
' -142 Mudstone, calcareous GFH-2306 

i 
2.15 2.3 57.1 14.30 51.86 

' -141 Mudstone and chert, calcareous GFH-2305 0.85 1.7 60.6 15.15 53.30 

-140 Mudstone, calcareous and chert GFH-2304 3.25 1.6 68.1 18.40 58. SO 
-139 Mudstone, calcareous and chert GFH-2303 1.7 2.0 74.6 20.10 61.90 
-138 Mudstone, calcareous GFH-2302 0.85 3.9 62.5 20.95 65. 22 
-137 Chert and mudstone GFH-2301 0.8 I. 7 65.4 21.75 66.58 
-136 Limestone, argillaceous DPS- 2366 0.55 3.2 32.8 22.30 68.34 

-135 Mudstone, cherty, calcareous DPS- 2365 1.6 2.5 
2.6 

67.7 
63.6 

23.90 72.34 
-134 Mudstone and limestone DPS- 2364 2.75 26.65 79.48 

-133 Mudstone, calcareous, cherty DPS- 2363 2.45 3.2 
2.3 

58.5 
57.5 

29.10 87.33 

132 Mudstone, calcareous, cherty DPS- 2362 0.7 
5.2 51.2 

29.80 88.94 

131 Mudstone, cherty, calcareous DPS- 2361 1.8 31.60 98.30 

130 Limestone GFH-2313 0.3 4.3 
2.6 

11.6 
56.4 

31.90 99.58 

129 Mudstone, calcareous GFH-23/2 1.1 33.00 102.44 

P 

P 
P 

P 
P 



Cumulative 
thickness 

(feet) 

33. 95 
34. 75 

Thickness x 
percent P20, 
(cumulatfirej 

103.87 
105. 87 

Chemical analyses 
(percent 

P205 
Acid 

insoluble 

1. 5 
2. 5 

46. 7 
57.6 

Bed 
no. 

Sample 
no. 

Thickness 
(feet) Rock description 

Mudstone, calcareous 
Mudstone, calcareous 

GFH-231 I 
GFH-2310 

0.95 
0. 8 

Sample GFH-2310 represents a thickness of 2. 3 feet, the lower 1. 5 feet of which is equivalent to the upper 1. 5 feet of 
sample RSS-2268. 

P-102 
P-I01 
P-100 
P- 99 
P- 98 

P- 97 
P- 96  

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

Mudstone, cherty 
Mudstone 
Mudstone, phosphatic 
Limestone, argillaceous 
Phosphate rock, argillaceous 

Mudstone 
Phosphate rock and mudstone 
Mudstone 
Mudstone, phosphatic 
Limestone lens 

Mudstone, calcareous 
Mudstone, calcareous 
Mudstone, calcareous 
Mudstone, calcareous 
Mudstone, calcareous 

Mudstone 
Mudstone, calcareous 
Mudstone, phosphatic 
Muds tone 
Phosphate rock, argillaceous 

Mudstone, cherty 
Mudstone 

RSS- 2268 
RSS- 2267 
RSS- 2266 

RSS- 2265 
GFH-2309 
GFH-2308 
GFH-2307 
RSS- 2264 

RSS- 2263 
MDS- 2185 
MDS-2184 
MDS-2183 
MDS-2182 

MDS-2181 
GFH-2330 
GFH- 2329 
GFH-2328 
GFH-2327 

GFH-2326 
GFH-2325 
GFH-2324 
GFH-2323 
GFH-2331 

GFH-2322 
GFH-2321 
GFH- 2320 
MDS -2180 
MD3-2179 

MDS-2178 
MDS-2177 
MDS-2176 
MDS-2175 
MDS-2174 

MDS-2173 
MDS-2172 

2. 0 
3. 0 
2. 5 

1.8 
1. 3) 
3. 2) 
2. 1) 
0. 2 

0. 9 
0. 6 
1. 1 
0. 8 
3.6 

O. 7 
O. 3 
0. 5 
0. 5 
O. 4 

0. 55 
O. 8 
1.45 
0. 3 

(1.65) 

J. 85 
2. 3 
1.5 
0. 4 
3. 6 

1.25 
3. 0 
0. 3 
3. 5 
0. 55 

1. 8 
0. 9  

2. 3 
2. 4 
2. 6 

3. 2 
2. 2 
2. 6 
2. 8 

13.4 

4. 2 
23. 2 
8. 2 
2. 7 
3. 5 

4.3 
5. 8 

15. 7 
4. 7 

17. 3 

7. 0 
17. 8 
6. 1 

11.2 
1.4 

4. 2 
4. 0 
4.2 
7. 7 
4. 5 

5. 8 
5. 0 

12. 3 
5. 2 

19. 

1. 5 
1.4  

61.4 
63.3 
65.6 

05.6 
63. 3 
63. 2 
61. 0 
42. 1 

59. 4 
20. 1 
59. 8 
39. 3 
72. 2 

76. 5 
64. 8 
43. 5 
35.0 
36. 0 

62. 2 
43. 3 
72. 9 
56. 8 
17. 7 

62. 3 
65.4 
65.0 
46. 9 
60. 1 

63. 6 
58. 4 
49. 2 
63. 1 
30. 9 

78. 8 
79. 7  

36. 75 
39. 75 
42.25 

44. 05 

44. 25 

45.15 
45. 75 
46.85 
47.65 
51. 25 

51.95 
52.25 
52. 75 
53. 25 
53. 65 

54. 20 
55. 00 
56.45 
56. 75 

57.60 
59. 90 
61.40 
61.80 
65. 40 

66. 65 
69.65 
69.95 
73.45 
74.00 

75. 80 
76. 70  

110.47 
117.67 
124. 17 

129. 93 

132.61 

136. 39 
150. 31 
159. 33 
161. 49 
174.09 

177.10 
178.84 
186. 69 
189. 04 
195. 96 

199. 81 
214.05 
222. 90 
226. 26 

229. 82 
239. 02 
245. 32 
248. 40 
264.60 

271.86 
286. 86 
290. 54 
308. 74 
319. 30 

322.00 
323. 26• 

Mudstone. calcareous 
Mudstone, calcareous 
Mudstone, calcareous 

Mudstone, calcareous 
Mudstone, calcareous 
Mudstone, calcareous 
Mudstone and chert, calcareous 
Mudstone, phosphatic, contains pyrite 

P-128 
P-127 

P-126 
P-125 
P-124 

P-123 
- - 

P-122 

P-121 
P-120 
P-119 
P-118 
P-117 

P-116 
P-115 
P-114 
P-113 
P-I12 

P-111 
P-110 
P-109 
P-108 

P-107 
P-106 
P-105 
P-104 
P-103 



P.- 95 Mudstone, phosphatic, and calcareous 

P- 94 
P- 93 
P- 92 
P- 91 

mudstone 
Limestone and calcareous mudstone 
Mudstone, cherty, calcareous 
Limestone, cherty 
Limestone and chert 

MDS-2171 
GFH-2319 
GFH-2318 
GFH-2317 
GFH-2316 

0.7 
2.55 
3.05 
2.2 
3.4 

5.8 
1.8 
1.3 
2.2 
1.6 

46.5 
40.5 
55.3 
44.6 
53.1 

77.40 
79.95 
83.00 
85.20 
88.60 

327.32 
331.92 
335.88 
340.72 
346.16 

P- 90 
P- 89 
P- 88 
P- 87 
P- 86 

Phosphate rock, calcareous, cherty 
Phosphate rock, calcareous, argillaceous 
Mudstone, phosphatic 
Mudstone, phosphatic 
Phosphate rock, argillaceous 

GFH-2315 
GFH-2314 
DPS- 2376 
DPS- 2375 
DPS- 2374 

0.6 
0.65 
1.4 
1.9 
0.45 

14.3 
13.9 
10.5 
10.3 
18.2 

30.0 
29.7 
56.3 
57.8 
38.5 

89.20 
89.85 
91.25 
93.15 
93.60 

354.74 
363.78 
378.48 
398.04 
406.24 

P- 85 Mudstone, cherty, phosphatic DPS- 2373 0,85 14.1 46.5 94.45 418.22 
P- 84 Mudstone, phosphatic DPS- 2372 0.35 15.6 51.1 94.80 423.68 
P- 83 Mudstone, phosphatic DPS- 2371 2.0 14.9 45.9 96.80 453.48 
P.- 82 Phosphate rock, argillaceous DPS- 2370 0.35 19.7 38.6 97.15 460.38 
P- 81 Mudstone, phosphatic DPS- 2369 2.35 8.5 60.6 99.50 480.35 

P- 80 Phosphate rock, argillaceous DPS- 2368 0.45 16.3 41.2 99.95 487.68 
P- 79 Phosphate rock, argillaceous DPS- 2367 0.6 21.4 30.3 100.55 500.52 
P- 78 Mudstone, calcareous, cherty DPS- 2387 0.95 2.1 68.9 101.50 502.52 
P- 77 Mudstone, cherty, calcareous DPS- 2386 1.3 1.7 70.7 102.80 504.73 
P- 76 Mudstone, calcareous, cherty DPS- 2385 1.45 2.2 68.9 i 104.25 507.92 

P- 75 Mudstone, calcareous, cherty DPS- 2384 2.1 2.6 69.7 I 106.35 513.38 
P. 74 Mudstone, cherty, calcareous DPS- 2383 1.25 2.4 69.9 107.60 516,38 
P- 73 Mudstone and cherty limestone DPS- 2382 1.6 2.5 68.4 109.20 520.38 
P- 72 Mudstone, cherty, calcareous DPS- 2381 1.25 2.4 72.6 110.45 523.38 
P- 71 Mudstone, cherty, calcareous DPS- 2380 1.7 2.8 67.4 112.15 528.14 

P- 70 Mudstone, calcareous, cherty DPS- 2379 1.4 2.5 70.7 113.55 531.64 
P- 69 Mudstone, calcareous, cherty DPS- 2378 2.6 3.4 65.7 116.15 540.48 
P- 68 Limestone and mudstone DPS- 2377 1.15 1.6 44.0 117.30 547.32 
P- 67 Mudatone, calcareous MDS- 2191 4.0 4.7 57.0 121.30 561.12 
P- 66 Mudatone, calcareous MDS-2190 3.8 4.5 63.6 125.10 578.22 

P- 65 Mudstone, calcareous MDS-2189 3.1 4.1 64.7 128.20 590.93 
P- 64 
P- 63 
P- 62 
P- 61 

Phosphate rock, argillaceous 
Phosphate rock, argillaceous 
Phosphate rock, argillaceous 
Mudstone, calcareous 

MDS-2188 
MDS-2187 
MDS-2186 
RSS- 2262 

1.2 
0.8 
0.8 
1.65 

17.0 
20.5 
19.6 
5.3 

39.3 
31.0 
36.0 
60.7 

129.40 
130.20 
131.00 
132.65 

611.33 
627.73 
643.41 
652.16 

P- 60 
P- 59 
P- 58 
P- 57 
P- 56 

Mudstone 
Mudstone, phosphatic 
Mudstone, phosphatic 
Mudstone, calcareous 
Mudstone, phosphatic, calcareous 

RSS- 2261 
RSS- 2260 
RSS- 2259 
RSS- 2258 
RSS- 2257 

2.3 
0.4 
0.3 
3.1 
1.8 

6.6 
10.8 
15.2 
7.6 
8.9 

66.2 
55.5 
47.8 
54.8 
55.1 

134.95 
135.35 
135.65 
138.75 
140.55 

667.34 
671.66 
676.22 
699.78 
715.80 

P- 55 j Mudstone, phosphatic 
P-  54 Limestone, argillaceous 

RSS- 2256 
MS- 2255 

2.9 
0.5 

9.2 
3.2 

55.3 
21.0 

143.45 
143.95 i 

742.48 
744.08 

P-  53 Mudstone, calcareous 
P- 52 Mudstone, phosphatic, calcareous 

RSS- 2254 
RSS- 2253 

2.8 
1.8 

7.6 
8.8 

53.3 
51.3 

146.75 
148.55 

765.36 
781.20 



Bed 
no. Rock description 

_ 

Sample 
no. 

Thickness 
(feet) 

Chemical analyses 
(percent) Cumulative Thickness x 

percent P,Coc. 
(cumulatfirei P 205 

ci. 
insoluble 

thickness 
(feet) 

P- 51 Mudstone, phosphatic, calcareous RSS- 2252 1.7 9.2 51.7 150.25 796.84 P- 50 Mudstone, phosphatic, calcareous RSS- 2251 2.7 9.3 5C. 5 152.95 821.94 
- 49 Phosphate rock, argillaceous RSS- 2250 0.4 15.7 37.0 153.35 828.22 
- 48 Limestone RSS- 2249 1.2 4.7 17.8 154.55 833.86 
- 47 Mudstone, calcareous RSS- 2248 1.7 7.4 50.9 156.25 846.44 

- 46 Mudstone, calcareous RSS- 2247 0.8 6.7 50.5 157.05 851.80 
- 45 Mudstone, calcareous RSS- 2246 2.7 6.8 56.2 159.75 870.16 
- 44 Mudstone, calcareous RSS- 2245 3.3 6.3 55.8 163.05 890.96 
- 43 Phosphate rock, argillaceous RSS- 2244 0.8 20.1 26.8 163.85 907.04 
- 42 Mudstone, calcareous RSS- 2243 0.55 2. 2 60.3 164.40 j 908.24 

- 41 Phosphate rock, calcareous, contains 
pyrite RSS- 2242 0.4 17.1 18.1 164.80 i 915.09 

- 40 Limestone, argillaceous RSS- 2241 0.55 2.7 22.7 165.35 916.57 
- 39 Mudstone, calcareous RSS- 2240 0.7 3.5 49.6 166.05 919.02 
- 38 Mudstone, calcareous RSS- 2239 I. 6 3.6 59.4 167.65 924.78 
- 37 Mudstone, calcareous RSS- 2238 0.5 3.5 59.8 168. 15 926.53 

- 36 Phosphate rock, argillaceous RSS- 2237 0.4 15.0 34.2 168.55 932.53 
- 35 Mudstone, calcareous ' RSS- 2236 1.0 1.5 49.6 169.55 934.03 
- 34 Limestone, argillaceous RSS- 2235 2.0 1.3 47.7 171.55 936.63 
- 33 Phosphate rock, argillaceous RSS- 2234 0.3 16.2 39.5 171.85 941.49 
- 32 Limestone. argillaceous RSS- 2233 1.6 0.7 40.1 173.45 942.61 

- 31 Mudstone, calcareous RSS- 2232 1.3 I.8 56.1 174.75 944.95 
- 30 Mudstone, calcareous RSS- 2231 1.45 1.8 53.3 176.20 947.56 
- 29 Mudstone, calcareous, cherty RSS- 2230 0.4 2.0 48.7 176.60 948.36 
- 2$ Mudstone, calcareous RSS- 2229 0.77 2.6 50.8 177.37 950.36 
- 27 Mudstone, calcareous RSS- 2228 1.1 1.9 51.7 178.47 952.45 

- 26 Mudstone, calcareous RSS- 2227 0.6 2. 8 55.8 179.07 954.13 
25 Mudstone, calcareous RSS- 2226 0.8 5.2 56.1 179.87 958.29 
24 Mudstone, cherty, calcareous RSS- 2225 1.75 2.7 56.2 181.62 963.02 
23 Mudstone, calcareous, cherty RSS- 2224 1.45 2.6 65.1 183.07 966.79 

22 Mudstone, calcareous, cherty RSS- 2223 1.8 1.3 65.7 184.87 969.13 

21 Mudstone, calcareous RSS- 2222 1.4 1.8 68.4 186.27 971.65 

20 Mudstone, calcareous RSS- 2221 0.35 3.6 59.9 186.62 972.91 

19 Mudstone, cherty, calcareous RSS- 2220 1.6 1.5 70.3 188.22 975.31 
976.78 

18 Mudstone, calcareous RSS- 2219 0.35 4.2 65.3 188.57 
978.73 

17 Mudstone, calcareous, cherty RSS- 2218 1.5 1.3 64.5 190.07 

16 Mudstone, calcareous 
15 Mudstone, calcareous 

RSS- 2217 
RSS- 2216 

3.2 
2.5 

1.7 
1.7 

67.2 
64.3 

193.27 
195.77 
196.57 

984.17 
988.42 
991.46 

14 Mudstone, calcareous 
13 Limestone, argillaceous 
12 Mudstone, calcareous 

RSS- 2215 
RSS- 2214 
RSS- 2213 

0.8 
1.6 
0.8 

3.8 
1.6 
3.6 

50.1 
47.0 
49.5 

198.17 
198.97 

994.02 
996.9.0 

P 

P 
P 

P 
P 
P 
P 
P 

P 

P 
P 

-
P-
P-
P- 
P- 



P- 11 Mudstone, calcareous RSS- 2212 2. 1 2. 1 51.0 201.07 1, 001. 31 
P- 10 Limestone, argillaceous RSS- 2211 2. 0 1. 7 47. 9 203.07 1, 004. 71 
P- 9 Limestone, argillaceous RSS- 2210 1.0 1. 5 40. 5 204. 07 1, 006. 21 
P- 8 Limestone, argillaceous RSS- 2209 1. 8 1.6 43.9 205.87 1, 009. 09 
P- 7 Limestone, argillaceous RSS- 2208 1. 3 1.8 43.4 207.17 1, 011.43 

P- 6 Mudstone, calcareous RSS- 2207 0.4 4.7 48.1 207. 57 1, 013. 31 
P- Phosphate rock, argillaceous, calcareous RSS- 2206 0. 6 18.8 27.6 208.17 1, 024. 59 
P- 4 Limestone, argillaceous RSS- 2205 0.9 3. 2 32. 7 209.07 1, 027. 47 
P- 3 Mudstone, calcareous RSS- 2204 1.0 6.2 47.5 210.07 1, 033. 67 
P- 2 Mudstone, calcareous RSS- 2203 0. 6 7.4 46. 8 210.67 1,038. 11 

P- 1 Phosphate rock and mudstone RSS- 2202 0. 7 23.2 17. 1 211.37 1, 054. 35 

Lower member of Park City formation-top bed only 

L- Limestone RSS- 2201 4. 9 0.6 7.8 4.9 2. 94 

46. 



Chemical analyses 
(percent)  

A cid 
insoluble 

Cumulative 
thickness 

(feet) 

Thickness z 
percent P,Os 
(cumulatiVej 

Bed 
no. Rock description Sample 

no. 
Thickness 

(feet) P 0 2 5 

WANRHODES CANYON, UTAH. LOT NO. 1270. 

Phosphatic shale member of Park City formation sampled in hand trench at bottom of Wanrhodes Canyon, secs. 14 and 15, T. 8 S., 
R. 4 E., Utah County, Utah. Beds strike N. 36° E. and dip 52° SE. Section measured and sampled by G. F. Hosford, D. P. Sprouse, and 
M. D. Stewart in August and September 1948. Samples analyzed by U. S. Bureau of Mines Laboratory, Albany, Oregon. 

Upper member of Park City formation--basal beds only 

U- 7 Limestone 1.0 1.0 
U- 6 Limestone 0.5 1.5 
U- 5 
U- 4 

Limestone 
Limestone, cherty 

0.85 
1.7 - _ - - 

2.35 
4.05 

U- 3 Limestone, cherty 0.9 4.95 

U- 2 Limestone, cherty 0.6 5.55 
U- 1 Mudstone, calcareous GFH-2596 2.6 2.0 58.5 8.15 5.20 

Phosphatic shale member of Park City formation 

P-219 
P-218 
P-217 
P-216 
P-215 

Mudstone, calcareous 
Mudstone, calcareous 
Mudstone, calcareous 
Mudstone 
Mudstone 

GFH-2595 
GFH-2594 
GFH-2593 
GFH-2592 
GFH-2591 

0.4 
0.9 
1.35 
0.45 
0.9 

2.6 
4.2 
3.9 
4.1 
4.6 

67.3 
66.0 
67.3 
70.8 
70.0 

0.4 
1.3 
2.65 
3.10 
4.00 

1.04 
4.82 

10.08 
11.93 
16.07 

l• -214 Mudstone, calcareous GFH-2590 1.0 4.4 64.0 5.00 20.47 
' -213 Mudstone GFH-2589 0.55 6.9 61.0 5.55 24.26 
' -212 Phosphate rock, argillaceous GFH-2588 0.45 21.3 27.7 6.00 33.85 
' -211 Mudstone, calcareous GFH-2587 2.2 4.3 67.8 8.20 43.31 
• -210 Mudstone and phosphate rock GFH-2586 0.8 4.5 71.8 9.00 46.91 

• -209 Mudstone, phosphatic GFH-2585 0.55 8.3 63.5 9.55 51.48 
• -208 Mudstone GFH-2584 1. 2 5.3 72.5 10.75 57.84 
' -207 Mudstone GFH-2583 0.45 4.5 73.8 11.20 59.86 
• -206 Mudstone, phosphatic GFH-2582 0.75 16.9 43.2 11.95 72.54 
' -205 Mudstone GFH-2581 0.65 6.5 63.7 12.60 76.76 

' -204 Mudstone GFH-2580 2.85 4.8 71.2 15.45 90.44 
-203 Mudstone GFH-2579 1.7 5.2 69.8 17.15 99.28 
-202 Mudstone GFH-2578 1.0 5.9 70.5 18.15 105.18 
-201 Mudstone GFH-2577 0.9 5.5 67.0 19.05 110.13 
-200 Mudstone GFH-2576 0.8 7.4 66.3 19.85 116.05 

-199 
-198 
-197 
-196 
-195 

Mudstone 
Mudstone and chert 
Mudstone 
Mudstone 
Mudstone 

GFH-2575 
GFH-2574 
GFH-2573 
GFH-2572 
GFH-2571 

.4 
1 0.9 
2.2 
0.8 
1.05 

3.5 
5.0 
5.4 
6.1 
6.4 

72.5 
68.3 
68.7 
68.2 
69.0 

20.25 
22.15 
24.35 

• 25.15 
26.20 

117.45 
126.95 
138.83 
143.71 
150.43 

• 



P-194 
P-193 
P-192 
P-191 
P-190 

Mudstone 
Chert and mudstone 
Mudstone 
Mudstone 
Mudstone 

GFH-2570 
GFH-2569 
GFH-2568 
GFH- 2567 
GFH-2566 

1.5 
1.35 
1.1 
0.45 
0.6 

6.8 
5.7 
5.9 
4.7 
5.3 

67.0 
70.3 
68.2 
72.0 
69.7 

27.70 
29.05 
30. 15 
30.60 
31.20 

160.63 
168.33 
174.82 
176.93 
180.11 

P-189 
P-188 
P-187 
P-186 
P-185 

Mudstone 
Mudstone 
Mudstone and phosphate rock 
Chert 
Mudstone, cherty 

GFH- 2565 
GFH-2564 
GFH-2563 
GFH-2562 
GFH-2561 

0.6 
0.75 
0.45 
0.6 
1. 5 

5.2 
5.7 

16.6 
3.1 
1.9 

70.8 
68.0 
43.2 
78.7 
70.3 

31.80 
32.55 
33.00 
33.60 
35.10 

183.23 
187.50 
194.98 
196.84 
199.68 

P-184 Mudstone GFH-2560 1.35 2.5 72.3 36.45 203.06 
P-183 Mudstone, phosphatic GFH-2559 0.6 11.7 56.3 37.05 210.08 
P-182 Mudstone GFH-2558 1.8 2.6 78.7 38.85 214.76 
P-181 Mudstone, calcareous, phosphatic GFH-Z557 0.8 9.0 52.0 39.65 221.96 
P-180 Limestone, argillaceous GFH-2556 0,55 2.2 36.0 40.20 223.17 

P-179 Mudstone, phosphatic GFH-2555 0.3 8.4 56.7 40.50 225.69 
P-178 Mudstone, calcareous GFH-2554 1.2 1.6 60.2 41.70 227.61 
P- I 77 Mudstone, calcareous GFH-2553 0.6 2.1 54.7 42.30 228.87 
P-176 Mudstone, calcareous GFH-2552 I. 1 0.9 53.0 43.40 229.86 
P-175 Limestone, argillaceous GFH-2551 0.75 1.2 31.7 44.15 230.76 

P-174 Limestone, argillaceous GFH-2360 0.4 5.5 41.9 44.55 232.96 
P-173 Mudstone, calcareous GFH-2359 2. 85 1.9 53.7 47.40 238.38 
P-172 Mudstone, calcareous GFH-2358 1.1 0.8 54.8 48.50 239.26 
P-171 Limestone, argillaceous GFH-2357 1.2 0.5 38.7 49.70 239.86 
P-170 Mudstone, calcareous GFH- 2356 1.25 0.8 60.8 50.95 240.86 

P-169 Mudstone, calcareous, phosphatic GFH-2355 0.5 9.5 37.0 51.45 245.60 
P-168 Mudstone, phosphatic and chert GFH-2354 2.0 8.3 56.8 53.45 262.20 
P-167 Chert GFH-2353 0.3 4.5 72.3 53.75 263.56 
P-166 Chart GFH-2352 0.5 6.1 66.2 54.25 266.60 
P-165 Chart GFH-2351 0.45 5.5 66.2 54.70 269.08 

P-164 Phosphate rock, argillaceous GFH-2350 1.0 17.7 33.5 55.70 286.78 
P-163 Chart, calcareous GFH-2349 
P-162 Cbert GFH-2346 
P-161 Chert GFH- 2347 
P-160 Mudstone, cherty GFH-2346 

1.8 
1.0 
1.4 
1.2 

1.7 
2.2 
4.3 
3.1 

62.3 
81.0 
78.0 
79.5 

57.50 
58.50 
59.90 
61.10 

289.84 
292.04 
298.06 
301.78 

P-159 Chert GFH-2345 
P-158 Mudstone, phosphatic GFH- 2344 
P-157 Phosphate rock, argillaceous GFH-2343 
P-156 Phosphate rock, argillaceous GFH-2342 
P-155 Mudstone GFH-234 I 

0.55 
0.65 
0.3 
0.9 
0.35 

6.3 
14.1 
21.3 
21.1 
7.5 

70.3 
55.0 
33.7 
34.8 
70.0 

61.65 
62.30 
62.60 
63.50 
63.85 

305.24 
314.41 
320.80 
339.79 
342.42 

P- / 54 Mudstone GFH-2.340 
P-153 Mudstone GFH-2339 
P-152 Phosphate rock, argillaceous GFH 2338 
P-151 Phosphate rock, argillaceous GFH-2337 

1.0 
0.55 
0.3 
1.9 

5.3 
6.1 

25.6 
24.7 

74.7 
76.5 
26.2 
30.5 

64.85 
65.40 
65.70 
67.60 

347.72 
351.07 
358.75 
405.68 

P-150 Chart and mudstone GFH-2336 0.4 7.1 73.8 68.00 408.52 



Bed 
no. Sample 

no. 
Thickness 

(feet) 

Chemical analyses 
(percent)  

Acid 
P2O5 insoluble 

Cumulative 
thickness 

(feet) 

Thickness x 
percent P,On  
(cumulatfirei 

Rock description 

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

P-149 
P-148 
P-147 
P-146 
P-145 

P- 144 
P-143 
P-142 
P-141 
P-140 

P-139 
P-138 
P-137 
P-136 
P-135 

P-134 
P-133 
P-132 
P-131 
P-130 

P-129 
P-128 
P- 127 
P-126 
P-125 

P-124 
P-123 
P-122 
P-121 
P-120 

P-119 
P-118 
P-117 
P-116 
P-115 

P-114 
P-113 
P-112 
P-111 
P-110  

GFH- 2335 
GFH- 2334 
GFH- 2333 
GFH- 2332 
DPS- 2451 

DPS- 2450 
DPS- 2449 
DPS- 2448 
DPS- 2447 
DPS- 2446 

DPS- 244 5 
DPS- 2444 
DPS- 2443 
DPS- 2442 
DPS- 2441 

DPS- 2440 
DPS- 2439 
DPS- 2438 
,DPS- 2437 
DPS- 2436 

DPS- 243 5 
DPS- 2434 
DPS- 2433 
DPS- 2432 
DPS- 2431 

DPS- 2430 
DPS- 2429 
DPS- 2428 
DPS- 2427 
DPS- 2426 

DPS- 2425 
DPS- 2424 
DPS- 2423 
DPS- 2422 
DPS- 2421 

DPS- 2420 
DPS- 2419 
DPS- 2418 
DPS- 2417 
DPS- 2416 

DPS- 2415  

80.2 
71.7 
41.0 
18.3 
72.3 

80.9 
65.8 
79.8 
69.3 
46.7 

63.3 
66.5 
48.5 
72.1 
68.7 

70.5 
59.7 
44.1 
59.2 
59.2 

64.3 
68.8 
66.0 
61.2 
60.0 

64.8 
64.3 
64.5 
63.8 
67.0 

57.0 
63.0 
63.7 
66.7 
55.7 

59.2 
50.0 
43.0 
66.2 
64.8 

61.1  

68.80 
70.00 
70.45 
72.35 
72.90 

74.10 
74.60 
75.35 
76.40 
76.70 

77.10 
77.70 
79.15 
79.70 
80.45 

81.55 
82.30 
82.60 
83.35 
83.95 

84.85 
87.15 
89.25 
89.85 
90.45 

91.80 
92.55 
93.25 
94.15 
95.75 

96.70 
98.10 
98.65 
99.40 

100.00 

100.60 
100.90 
101.20 
101.95 
102.75 

103.45  

412.52 
421.76 
430.98 
434.40 
436.60 

443.08 
448.48 
452.84 
460.71 
466.02 

469.34 
472.28 
478.52 
482.36 
487.99 

496.46 
504.48 
509.88 
516.04 
522.16 

529.44 
546.70 
563.28 
568.68 
572.10 

582.50 
588. 20 
594. 22 
601.60 
613.92 

623.90 
633.98 
638.38 
644. 68 
651. 52 

657. 82 
662. 10 
667.44 
674.42 
681.78 

688.43. 

Chert 
Mudstone 
Phosphate rock and mudstone 
Limestone 
Mudstone, cherty 

Mudstone, cherty 
Mudstone, phosphatic, cherty 
Mudstone, cherty 
Mudstone 
Mudstone, phosphatic 

M udstone, phosphatic 
Mudstone, cherty 
Mudstone, calcareous 
Mudstone, cherty 
Mudstone 

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

Mudstone, phosphatic 
M udstone 
Mudstone, phosphatic 
Mudstone, phosphatic 
Mudstone 

Mudstone 
Mudstone 
Mudstone, phosphatic 
Mudstone, phosphatic 
Mudstone 

Mudstone, phosphatic 
Mudstone 
Mudstone, phosphatic 
Mudstone, phosphatic 
Mudstone and phosphate rock 

0.8 
1.2 
0.45 
1.9 
0.55 

1.2 
0.5 
0.75 
1.05 
0.3 

0.4 
0.6 
1.45 
0.55 
0.75 

1.1 
0.75 
0.3 
0.75 
0.6 

0.9 
2.3 
2.1 
0.6 
0.6 

1.35 
0.75 
0.7 
0.9 
1.6 

0.95 
1.4 
0.55 
0.75 
0. 6 

0.6 
0.3 
0.3 
0.75 
0.8 

0.7 

5.0 
7.7 

20,5 
1.8 
4.0 

5.4 
10.8 
5.8 
7.5 

17.7 

8.3 
4.9 
4.3 
7.0 
7.5 

7.7 
10.7 
18.0 
8.2 

10.2 

8.1 
7.5 
7.9 
9.0 
5.7 

7.7 
7.6 
8.6 
8.2 
7.7 

10.5 
7.2 
8.0 
8.4 

11.4 

10.5 
14.3 
17.8 
9.3 
9.2 

9.5 P-109 Mudstone, phosphatic 



I 

P-108 
P-107 
P-106 
P-105 
P-104 

P-103 
P-102 
P-101 
P-100 
P- 99 

P- 98 
P- 97 
P- 96 
P- 95 
P- 94 

P- 93 
P- 92 
P- 91 
P- 90 
P- 89 

P- 88 
P- 87 
P- 86 
P- 85 
P- 84 

P- 83 
P- 82 
P- 81 
P- 80 
P- 79 

P- 78 
P- 77 
P- 76 
P- 75 
P- 74 

P- 73 
P- 72 
P- 71 
P- 70 
P- 69 

P- 68 
P- 67 
P- 66 
P- 65 

Mudstone 
Mudstone, phosphatic 
Mudstone, phosphatic 
Mudstone, calcareous 
Mudstone 

Mudstone, calcareous 
Mudstone, calcareous 
Mudstone, phosphatic, calcareous 
Mudstone, calcareous 
Mudstone, calcareous 

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

Mudstone, calcareous 
Mudstone, calcareous 
Mudstone, calcareous 
Mudstone, calcareous, phosphatic 
Mudstone, calcareous, phosphatic 

Phosphate rock, argillaceous 
Mudstone 
Mudstone, calcareous 
Mudstone, cherty, calcareous 
Mudstone, calcareous 

Mudstone, calcareous, contains pyrite 
Mudstone, calcareous 
Phosphate rock and mudstone 
Phosphate rock, argillaceous 

DPS- 2414 0.7 10.4 56.2 
DPS- 2413 0.65 4.9 38.7 
DPS- 2412 1.1 9.1 63.3 
DPS- 2411 1.55 10.2 62.9 
DPS- 2410 0.5 8.2 62.9 

DPS- 2409 2. 0 8.5 65.0 
DPS- 2408 0.6 19.5 39.0 
DPS- 2407 0.95 6.5 65.5 
DPS- 2406 0.55 6.5 67.5 
DPS- 2405 0.75 2.6 52.6 

DPS- 2467 0.5 7.8 62.0 
DPS- 2466 0.5 6.3 53.5 
DPS- 2465 0.85 7.2 59.8 
DPS- 2404 1.1 6.8 62.9 
DPS- 2403 0.65 5. 5 66.7 

DPS- 2402 0.6 5.4 67.1 
DPS- 2401 0.35 10.4 54.6 
DPS- 2400 0.8 8.2 57.9 
DPS- 2399 0.95 5.8 56.0 
bPS- 2398 1.4 6.6 60. 1 

DPS- 2397 3.0 5.2 62.0 
DPS- 2396 0.6 6.5 58.4 
DPS- 2395 0.55 11.7 46.4 
DPS- 2394 2.5 5.1 58.1 
DPS- 2393 0.5 5.7 53.6 

DPS- 2392 0.65 9.2 48.8 
DPS- 2391 0.3 14.9 35.8 
DPS- 2390 0.95 4.9 30.8 
DPS- 2389 1.55 7.7 48.5 
DPS- 2388 0.35 14.7 41.7 

MDS - 2523 0.5 6.4 57.1 
MDS- 2522 0.7 5.3 60.1 
MDS-2521 0.75 6.8 53.3 
MDS- 2520 0.9 8.0 56.5 
MDS-2519 0.4 9.4 47.0 

GFH-2530 0.7 20.5 38.5 
GFH-2529 0.3 2.2 82.3 
GFH-2528 2.0 1.2 73.2 
GFH-2527 0.65 1.8 69.3 
GFH-2526 0.85 2.4 64.3 

GFH- 2600 0.5 4.6 60.0 
GFH-2599 2.6 1.7 65.8 
GFH-2598 0.5 23.2 30.0 
GFH-2597 1.0 18.5 33.7 

104.15 695.71 
104.80 698.90 
105.90 708.90 
107.45 724.72 
107.95 728.82 

109.95 745.82 
110.55 757.52 
111.50 763.69 
112.05 767.26 
112.80 769.22 

113.30 773.12 
113,80 776.27 
114.65 782.38 
115.75 789.86 
116.40 793.44 

117.00 796.68 
117.35 800.32 
118.15 806.88 
119.10 812.39 
120.50 821.63 

123. 50 837.23 
124.10 841.13 
124.65 847.56 
127.15 860.32 
127.65 863.16 

128.30 869.14 
128.60 873.62 
129.55 878.27 
131.10 890.20 
131.45 895.35 

131.95 898.55 
132.65 902.26 
133.40 907.36 
134.30 914.56 
134.70 918.32 

135.40 932.67 
135.70 933.33 
137.70 935.73 
138.35 936.90 
139.20 938.94 

139.70 941.24 
142.30 945.66 
142.80 957.26 
143.80 975.76 

Mudstone, phosphatic 
Limestone, argillaceous 
Mudstone, phosphatic 
Mudstone, phosphatic 
Mudstone, phosphatic 

Mudstone, phosphatic 
Phosphate rock, argillaceous 
Mudstone 
Mudstone 
Mudstone 

Mudstone, phosphatic 
Mudstone, calcareous 
Mudstone 
Mudstone 
Mudstone 

III 



P 
P 
P 

P 
P 
P 
P 
P 

P 

P 

-
P-
P- 
P- 

Bed 
no. Rock description Sample 

no. 
Thickness 

(feet) 

Chemical analyses 
(percent 

I 
Cumulative Thickness x 

percent P,O, 
(cumulative P2°5 

ci • 
insoluble 

thickness 
(feet) 

' - 64 Limestone, argillaceous MDS-2518 2. 3 0.4 34.2 146.10 976.68 
' - 63 Mudstone, calcareous MDS-2514 2.5 1.7 52.3 148.60 980.93 
- 62 Mudstone, calcareous MDS-2516 I . 2 3.0 54.5 149.80 984.53 
- 61 Limestone, argillaceous MDS- 2515 1.1 1.7 43.8 150.90 986.40 
- 60 Mudstone, calcareous MDS-2514 0,6 1.8 52.0 151.50 987.48 

- 59 Mudstone, calcareous DPS- 2464 0.65 3.0 60.3 152.15 989.43 
- 58 Mudstone, calcareous DPS- 2463 1.2 4.3 60.8 153.35 994.59 
- 57 Limestone, argillaceous, cherty DPS- 2462 0.7 1.5 46. 2 154.05 995.64 
- 56 Mudstone, calcareous DPS- 2461 0.95 3.5 63.8 155.00 998.96 
- 55 Mudstone, cherty DPS- 2460 0.55 2.2 75.2 155.55 1,000.18 

- 54 Mudstone, cherty, calcareous DPS- 2459 0.75 1.4 64.0 156.30 1,001.22 
- 53 Mudstone, calcareous DPS- 2458 0.5 4.0 65.2 156.80 I, 003.22 
- 52 Mudstone, cherty, calcareous DPS- 2457 0.75 1.4 70.3 157.55 1,004.28 
- 51 Mudstone, calcareous, cherty DPS- 2456 0.55 1.6 62.9 158.10 1,005.16 
- 50 Mudstone, calcareous DPS- 2455 0.85 2. 2 67.1 158.95 1,007.03 

- 49 Mudstone, calcareous DPS- 2454 0.8 2.4 67.1 159.75 1,008.94 
- 48 Mudstone, cherty, calcareous DPS- 2453 0.5 1.5 70.0 160.25 1,009.70 
- 47 Mudstone, cherty, calcareous DPS- 2452 0.7 1.5 60.6 160.95 1,010.74 
- 46 Mudstone, calcareous MDS-2513 0.4 2.6 58.7 161.35 1,011.78 
- 45 Mudstone, cherty, calcareous MDS-2512 i 0.5 1.2 65.2 161.85 1,012.38 

- 44 Mudstone, calcareous ' MDS-2511 0.3 2.3 56.8 162.15 1,013.08 
- 43 Mudstone, calcareous MDS-2510 0.95 1.6 68.2 163.10 1, 014.60 
- 42 Mudstone, cherty, calcareous MDS-2509 0.5 1.3 72.9 163.60 1,015.24 

41 Mudstone, calcareous MDS-2508 0.6 2.4 70. 7 164.20 1,016.68 
40 Mudstone, cherty, calcareous MDS-250 7 1.3 2.0 67.3 165.50 1,019.28 

39 Mudstone, calcareous MDS-2506 0.6 2.9 67.3 166.10 1,021.02 

38 Mudstone, calcareous MDS-2505 0.5 5.3 63.5 166.60 1,023.68 

37 Mudstone, calcareous MDS-2504 0.7 1.5 66.0 167.30 1, 024.72 

36 Mudstone, cherty, calcareous MDS-250 3 0. 9 1. 1 64. 0 168.20 1,025.72 

35 Mudstone, calcareous MDS-2502 0.8 1.4 69.7 169.00 1,026.84 

34 
33 
32 

Mudstone, calcareous 
Mudstone, calcareous 
Mudstone, calcareous 

MDS-2501 
MDS-2500 
MDS-2499 

0.9 
0.4 
1.1 

J. 1 
2.0 
1.4 

71.5 
71.8 
66.5 

169.90 
170.30 
171.40 
171.95 

1,027.82 
1,028.62 
1,030.16 
1,030.99 

31 
30 

Mudstone, calcareous 
Mudstone, calcareous 

MDS-2498 
MDS-2497 

0.55 
0.7 

1.5 
1, 2 

75.7 
73.3 172.65 1,031.83 

29 
28 
27 
26 
25 

Mudstone 
Mudstone, cherty, calcareous 
Mudstone, calcareous 
Mudstone, calcareous 
Mudstone, calcareous 

MDS-2496 
MDS-2495 
MDS-2494 
MDS-2493 
MDS-2492 

0.7 
0.95 
1.6 
1.2 
1.0 

3.0 
1.5 
1.2 
1.2 
1.5 

76.0 
68.8 
74.2 
70.5 
72.8 

173.35 
174.30 
175.90 
177.10 
178.10 

1,033.93 
1,035.36 
1,037.28 
1,038.72 
1,040.22 



P- 24 Mudstone, calcareous MDS-2491 0. 8 1.8 72.5 178.90 1, 041.66 
P- 23 Mudstone, calcareous MDS-2490 O. 9 1.0 64.5 179. 80 1, 042. 56 
P- 22 Mudstone, calcareous MDS- 2489 1. 75 1.6 68.6 181.55 1, 045. 36 
P- 21 Mudstone MDS- 2488 1. 1 1. 7 76.2 182.65 1, 047. 23 
P- 20 Mudstone, calcareous MDS-2487 0. 5 2. I 56.9 183.15 1, 048. 28 

P- 19 Mudstone, calcareous MDS- 2486 0.35 1. 7 63. 3 183.50 1, 048. 87 
P- 18 Mudstone, calcareous MDS- 2485 0. 6 7. 3 57.5 184.10 1, 053. 25 
P- 17 Mudstone, calcareous MDS-2484 1. 1 1.7 57. 3 185.20 1, 055. 12 
P- 16 Mudstone, calcareous MDS- 2483 4.0 2. 5 63. 0 189.20 1, 065. 12 
P- 15 Limestone, argillaceous MDS-2482 2. 6 1.4 43. 8 191.80 1, 068. 76 

P- 14 Mudstone, calcareous MDS-2481 3. 85 3.1 67.8 195.65 1, 080. 70 
P- 13 Mudstone, calcareous MDS-2480 3.45 2. 0 59.3 199.10 1, 087. 60 
P- 12 Mudstone, calcareous MDS- 2479 O. 55 2. 4 65.5 199.65 1, 088.92 
P- 11 Mudstone, calcareous MDS-2478 O. 75 2. 8 72. 7 200.40 1, 091.02 
P- 10 Mudstone, calcareous MDS-2477 1.4 1.6 62. 5 201.80 1, 093. 26 

P- 9 Limestone, argillaceous MDS- 2476 0.4 4.1 34.8 202.20 1, 094.90 
P- 8 Mudstone, calcareous MDS-2200 1. 5 2. 6 61.7 203.70 1, 098. 80 
P- 7 Limestone, argillaceous MDS-2199 1.0 1.9 42.8 204.70 1, 100. 70 
P- 6 
P- 5 

Mudstone, calcareous 
Phosphate rock, argillaceous 

MPS-2198 
MDS-2197 

0. 75 
0. 7 

5. 5 
16. 5 

55.2 
39.7 

205.45 
206.15 

1, 104. 82 
1, 116. 37 

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

Phosphate rock, calcareous, argillaceous 
Phosphate rock, calcareous, argillaceous 
Phosphate rock, argillaceous 
Phosphate rock 

MDS-2196 
MDS-2195 
MDS-2194 
MDS-2193 

0.65 
0.65 
1.0 
0. 7 

12.7 
21.8 
18.85 
31.0 

28.5 
21.0 
32.0 

3. 3 

206.80 
207.45 
208.45 
209.15 

1, 124.62 
1, 138. 80 
1, 157. 60 
1, 179. 30 

ower member of Park City formation-top beds only 

L- 5 Limestone MDS-2192 1.9 1.0 9.3 1.9 -- 

L- 4 
L- 3 

Limestone 
Limestone, dolomitic 

-- 
-- 

2. 4 
1.2 

-- 
- - 

-- 
-- 

4.3 
5.5 

15. 5 

-- 
_ 

-_ - L- 2 Limestone, cherty -- 10.0 -- -- .....  
L- 1 Limestone, cherty -- , 0. 5 -- -- 16.  

dik 



ALTA QUADRANGLE, UTAH. LOT NO. 1284. 

Samples collected by F. C. Calkins from base of Deseret limestone in the Alta quadrangle, Utah, in September 1948, samples FCC (A) 1107 and 
FCC (B) 1108 from ridge between Solitude and Honeycomb Forks and sample FCC (B) 1109 from crest of Kessler Peak Ridge. Samples analyzed by 
U. S. Bureau of Mines Laboratory, Albany, Oregon. 

Bed 
Sample Thickness Chemical anal ses . -scent Cumulative Thickness x 

P 0 25 A1 0 23 Fe2O3  V 0  - c 5 ignition 
oss on ci• thickness 

insoluble (feet) 
no. Rock description no. (feet) percent P704  

(cumulative; 
-- Limestone 1107 -- 0.8 I 3.5 I . 6 0.05 31.8 16.3 -- -- 
-- Limestone 

FCC (1 
FCC (8 1108 -- Z. 2 1.3 0.4 0.05 39. I 7.1 -- -- 

-=, Phosphate rock, calcareous FCC (C 1109 -- 25.7 0.6 0.5 0.05 14.0 6.6 -- -- 

SPECTROGRAPHIC ANALYSES—ALTA QUADRANGLE, UTAH. LOT NO. 1284. 

Semi-quantitative analyses of samples from the base of the Deseret limestone, Alta quadrangle, Utah (see above for 
location of section, thickness and description of strata, and chemical analyses of Samples), made by U. S. Bureau of Mines 
Laboratory, Albany, Oregon. In addition to the elements listed in the table below, Sb, As, Ba, Be, Bi, B, Cd, Co, Cb, Ga, 
Ge, Au, In, Pb, Li, Hg, Pt, Ag, Ta, Sn, W, and Zn were looked for in all samples but were not detected. 

Explanation of symbols 

A = more than 10 percent 
B = 5-10 percent 
C = 1-5 percent 
D = 0.1-1 percent 

E = 0.01-0.1 percent 
F = 0.001-0.01 percent 
G = less than 0.001 percent 

ND = not detected 

Bed 
no. Sample no. Al Ca Cr Cu Fe Mg Mn Mo Ni Si Na Sr Ti V Zr 

-- FeCiA)1107 
- • FCC B) 1108 
-- FCC C) 1109 

C 
C 
C 

B 
A 
A 

E 
E 
E 

G 
G 
G 

C 
D 
C 

C 
C 
C 

F 
F 
F 

ND 
F 
F 

E 
E 
F 

B 
C 
C 

ND 
ND 
E 

F 
E 
F 

E 
E 
E 

E 
D 
E 

F 
F 
F 

44 vek 
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