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GEOLOGY OF THE STEWART FLAT QUADRANGLE 
CARIBOU COUNTY, IDAHO 

By KATHLEEN M. MoNTGOMERY and T. M. CHENEY 

ABSTRACT 

The Stewart Flat quadrangle is in southeastern Idaho in the Preuss m1d 
Webster Ranges of the Pmle Mountains, which are part of the Idabo~Wyoming 
chain of the Northern Rocky Mountains province. Bedrock exposed is an 
apparently comformable sequence of marine sedimentary strata about 7,300 
feet thick comprising in ascending order Monroe Canyon Limestone ( Mississip­
pian), Wells E1ormation (Pennsylvanian and Permian), Park City and Phos­
phoria Formations (Permian), and Dinwoody, Woodside, and Thaynes Forma­
tions (Triassic). 

These strata crop out in a series of northward-trending folds, which are, from 
west •to east, the Dry Valley anticline, Georgetown syncline, Snowdrift anticline, 
Webster syncline, and Boulder Creek anticline. Maj·or faults of displacement 
on the order of 500 feet trend parallel to fold axes; smaller faults are normal 
to fold axes. All these structures are presumed to be in the upper plate of 
the Meade overthrust. 

Phosphate deposits of potential commercial value occur in the basal member 
of the Phosphoria Formation, the Meade Peak Phosphatic Shale Member, which 
in this area is about 200 feet thick. The phosphate .mineral is a variety of 
ap3.!tite called carbonate-fluorapatite. It occurs as oolites, pellets, pisolites, 
nodules, fossil fragments, and cementing material concentrated in very thin beds 
that rarely crop out. The th'ickest and richest zones are at the base and near the 
top of the member. The remarkable lateral continuity in the thickness and 
grade of individual beds and groups of beds permits correlation between sample 
localities as much as 4 miles apart. 

Vanadium occurs in significant amounts in zones that are rich in phosphate 
and is known •to be a recoverable !byproduct. 

Tonnage estimates, which are included in this repor:t along with chemical 
analyses 'On which they are based, indicate that phospha1te beds are richer and 
thicker in this area than ·anywhere else in the western field. 

INTRODUCTION 

The Stewart Flat quadrangle is in southeastern Idaho (fig. 1) in 
an area that cont!ains the richest and most accessible phosphate deposits 
in the western conterminous United States. The quadrangle is known 
to include large reserves of minable phosphate rock. 

The quadrangle is the northwest quarter of the Crow Creek 15-
minute quadrangle (fig. 1), which was mapped by Mansfield and others 

1 
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FIGURE 1.-Location of Stewart Flat quadrangle and geographic features referred 
to in this report. 

(Mansfield, 1927) during earlier investigations of the western phos­
phate field. It is one of se.veral areas in this part. of Idaho tha!t have 
been remapped on ·a larger scale in order 'to delineate in greater detail 
structures favorable for mining phosphate rock. 
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The Stewart Fhtt quadrangle is in the Preuss and Webster Ranges 
of the Peale Mountains; Diamond Creek (fig. 1) separates the two 
ranges-Webster on the east and Preuss on the west. The Peale 
Mountains are in the Northern Rocky Mountains province; they are 
part of the Idaho-Wyoming chain, which is characterized by north­
ward- and northwestward-trending folded and fauLted sedimentary 
rocks. Elevations in the quadrangle range from 9,131 feet on Draney 
Peak (fig. 1), which is the highest summit in the vVebster Range, to 
less than 6,680 foot on Dimnond Creek. Drainage is through tribu­
taries of the Blae-kfoot and Salt Rivers, which are tributary to the 
Snake River. 

Average annual precipitation is between 15 and 20 inches with Inore 
than 2 inches in M~ay, less than 1 ineh in June, ~Tuly, and August, and 
1 to 2 inehes in other months. Total annual snowfall may exceed 60 
inehes, and snoweover may be expected 90 days of the year. Average 
daily maximum temperatures range from 20° to 30°F in January to 
80° to 90° in July and August. 

The area is in the Oarihou Na'tional Forest. It is densely cove~red 
wi'th aspen, pine, and shrubbery and is used for grazing sheep and 
cattle. There were no permanent inhabitants at the time that field­
work was being completed for this report. 

Soda Springs, popula;tion 2,424 (1960), Caribou County seat, is 16 
miles 'vest. of the quadrangle on lT.S. Route 30 N. and the Union Paeific 
Railroad. Georgetown, population 551 (1960), is 12 miles south­
southwest; Mon1tpeEer, population 3,146 ( 1960) is 20 miles south; and 
Poeatello, popu}ation 28,534 (1960), is 60 miles west. Afton, Wyo., 
population 1,337 ( 1960), is 10 1niles east, on U.S. Route 89. 

U.S. Route 30 N. goes through Montpelier, Georgetown, Soda 
Springs, and Pocatello. The Union Pacific. Hailroad approxi1nately 
parallels U.S. Route 30 N. State Route 34, north out of Soda 8prings, 
presently provides the most sa1tisfactory aecess to graded raads into 
the quadrangle, hy way of Blackfoot River and Diamond Creek. 
Other roads are through Georgetown, Maybe, and Smoky Oanyons, 
but these routes are nat always open to travel. 

The first geological exploration in this area was condueted in 1877 
by a field party under the direction of A. C. Peale (1879, p. 556-557) 
as part of the Hayden Survey. Peale reeognized Carboniferous and 
Triassic roeks and their general structure but made no mention of 
phosphate deposits, whieh apparently were not discovered until some­
time around 1900. By 1906, several companies had filed claims on 
land near Montpelier, Idaho (Jones, 1907, p. 955), and exploration 
became concentrated on ~the phosphate-bearing strata. Reports by 
Weeks and Ferrier (1907) and Weeks (1908) record early efforts to 
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determine the nature and extent of the deposits. In the winter of 
1908 the Secretary of the U.S. Department of the Interior withdrew 
from entry, pending further examination and reclassification, public 
lands then known to include phosphate beds, thus creating the western 
phosphate reserve. Beginning in the spring of 1909 and continuing 
through the summer of 1916, various parts of the reserve were studied 
in considerable detail, and preliminary reports on the phosphate were 
published (Gale and Richards, 1910; Richards and Mansfield, 1911) 
along with other reports concerning stratigraphy and structure 
(Richards and Mansfield, 1912; Mansfield, 1916). Mansfield's final 
report of this work includes a geologic map of the area at scale 1: 62,500 
(Mansfield, 1927, pl. 7). 

In 1942, the Geological Survey, as part of its strategic-minerals 
program, undertook a more detailed study of the western phosphate 
deposits as a possible source of vanadium. 

In 1947, on behalf of the Division of Raw Materials of the U.S. 
Atomic Energy .Commission, the study was renewed in connection with 
uranium. The study included geologic mapping in certain areas, in­
cluding the Stewart Flat quadrangle, and detailed stratigraphic 
studies of samples obtained in trenches throughout the phosphate 
field, including four localities in the quadrangle (Sheldon and others, 
1953). Results of the trenching program were published in U.S. 
Geological Survey circulars (see Mcl{elvey and others, 1956, p. 2861-
2863; or Mcl{elvey and others, 1959, p. 43-44), and summaries of the 
stratigraphy of the phosphate-bearing strata and associated strata also 
were published (McKelvey and others, 1956; McKelvey and others, 
1959). 

Fieldwork leading to this report was begun in 1951 by F. S. Honkala 
and R. P. Sheldon, recessed in 1952, resumed in 1953 and continued in 
1954 by Sheldon and L. D. Carswell, recessed in 1955. In 1956 T. M. 
Cheney and D. E. W olcot:t worked in the area, and in 1957 Cheney and 
F. A. Schilling essentially completed the mapping; in 1961 K. M. 
Montgomery spent a month in the quadrangle studying the stratig­
raphy and Inapping the geology in a few small areas. The report 
was prepared by K. M. Montgomery, largely from Cheney's and 
Sheldon's fieldnotes. 

Field mapping was accomplished largely with use of 1 : 20,000-scale 
aerial photographs. Prior to fieldwork a grid was constructed on the 
photographs and transferred to the topographic base map by means of 
a stero plotter. Thus, during the course of fieldwork, which involved 
heavily forested terrane, loeations near dearings and other features 
not shown on the base map could be identified on the aerial photographs 
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and transferred quickly and aecurately to the base map. Other 
methods of locat~on were used as wen, but this particular means proved 
to he invaluable. 

We are grateful to the San Franc~sco Chemical Co., Montpelier, 
Idaho, for stratigraphic and analytical data. We wish to thank B. H. 
Kent, U.S. Geological Survey, for photogeologic studies that guided 
the progress of field mapping. In addition, the senior author wishes 
to thank P. N. Clawson and B. L. White, International Minerals and 
Chemical Corp., who generously gave their time during the final field­
work, and Kenji Sakamoto, who provided the photographs in plate 1. 
Special thanks are due F. C. Armstrong, E. R. Cressman, R. A. Gul­
brandsen, V. E. McKelvey, R. J. Roberts, and R. P. Sheldon, of the 
lJ.S. Geological Survey, for advice, suggestions, and encouragement. 

STRATIGRAPHY 

Bedrock exposed in the quadrangle consists of an 'apparently con­
formable sequence of Mississippian, Pennsylvanian, Permian, and 
Triassic marine sedimentary strata that crop out in a series of north­
ward- to northwestward-trending folds. The tot:al exposed Hootion is 
about 7,300 feet thick. It consists of the following formations, in 
ascending order (fig. 2) :Monroe Canyon Limestone (Mississippian), 
Wells Format~on (Pennsylvanian and Permian), Park City and 
Phosphoria Formations (Permian), and Din woody, Woodside 'and 
Thaynes Formations (Tr~assic). Tertiary lake deposi1ts and igneous 
roc.ks that have :been mapped in nearby 'areas are a.bsent. Younger un­
consolidated alluvial and colluvial deposits are presumed to be of 
Quaternary ·age. Phosphate deposits of potential commercial value 
occur in the basal member of the Phosphoria Formation. 

MISSISSIPPIAN SYSTEM 

MONROE CANYON LIMESTONE 

The Monroe Canyon Limestone was defined by Dutro and Sando 
(1963, p. 1967-1972) to include about 925 feet of Mississippian beds 
exposed in the Chesterfield Range, Portneuf quadrangle, Idaho. This 
formation comprises the upper part of the Chesterfield Range Group 
whieh includes all the roeks formerly ealled "Brazer Limestone" in this 
part of southeast Idaho (Mansfield, 19·27; Cressman and Gulbrandsen, 
1955; Cressman, 1964). The formation is conformably overlain by the 
Wells Fornration; the base is not exposed. 

The total thickness of the Chesterfield Range Group in this area is 
1,600-2,000 feet (Cressman, 1964) ; in the Stewart Flat quadrangle 
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only the uppermost beds, assignable to the Monroe Oanyon Limestone, 
are exposed. 

The Monroe Canyon Limestone is composed dominantly of thick­
bedded gray fossiliferous limestone. Pelletal limestone beds and chert 
nodules ·and lenses are common. On the west side of Dry Ridge the 
top of the ·formation was mapped at the base of a 5- to 10-fuot unit of 
black and light-gray laminated chenty claystone that rests on resistant 
dark-gray fine-grained limestone. Sections were measured on Dry 
Ridge ( t;able 1) and Freeman Ridge ( ta:ble 2). 

TABLE !.-Stratigraphic section of the Monroe Canyon Limestone, Dry Ridge 
[Measured on the west sideofDryRidge, SW34 sec.18, T. 9 S., R.45 E., Caribou County, by T. M. Cheney, 

1957. Color symbols are those of the National Research Council Rock-Color Chart (Goddard and others 
1948)) 

Wells Formation (lower beds only): 
Thickness 

(feet) 

Limestone, sandy, hard, thick-bedded (0.5-1.5 ft) ________________ _ 
Covered _____________________________________________________ _ 

Monroe Canyon Limestone (upper beds only) : 
Claystone, cherty, hard, black and very light gray, laminated; silty 

black laminae; cherty light-gray laminae _______________________ _ 
Limestone, very fine grained, very hard, dark-gray (7.5YR 4/0), thick-

bedded (1-2 ft) _____________________________________________ _ 

Limestone, very fine to very coarse grained 01 6-17f mm), very hard, 
dark-gray (7.5YR 3/0); shaly and thin bedded (0.22-0.4 ft) in upper 
8 ft, thick bedded (as much as 2 ft) in lower 11 ft; contains corals 
and brachiopods, silicified in part _____________________________ _ 

Limestone, very fine to very coarse grained (7{ 6-4 mm); oolitic in part 
(10 percent?), dark gray (7.5YR 4/0), thick bedded; contains well-
preserved horn corals _______________________________________ _ 

Limestone, fine to very coarse grained (%-4 mm), dark-gray, very thin 
to thin bedded (0.02-0.5 ft) __________________________________ _ 

Limestone, fine to very coarse grained (7~-4 mm), dark-gray; one 
massive bed; contains crinoid and other fossil fragments ________ _ 

Limestone, very hard, dark-gray (10YR 3/0), thick bedded; contains 
1-2 percent large (0.5-0.7 ft) chert nodules; contains 10-20 percent 
horn corals (as much as 0.2 by 0.6 ft), concentrated in upper 5-10ft_ 

Limestone, very fine to very coarse grained (7) 6-2 mm), dark-gray 
(7.5YR 3/0); one massive bed; contains 1-5 percent black chert 
nodules and lenses; contains crinoid and other fossil fragments __ _ 

Limestone, fine- to very coar3e grained (7~2 mm), oolitic in part, dark­
brown (10YR 3/1, 10YR 4/1), thick-bedded; contains brachiopods, 
gastropods, corals, and abundant crinoid and bryozoan fragments __ 

Limestone, aphanitic to coarse-grained (as much as 1 mm), oolitic in 
part, dark-brown (10YR 3/1), very thick bedded to massive (1.5-5.0 
ft); contains corals and abundant fossil fragments _____________ _ 

Limestone, very fine to medium grained (7) 6-% mm), oolitic in part, 
very hard, pale-brownish-gray (10YR 5/1), thin to very thick 
bedded (0.2-2.0 ft) _________________________________________ _ 

2.8 
27.5 

5.0 

4.5 

19.0 

24.0 

1.0 

7.0 

17.0 

5.5 

13.0 

11.0 

9.5 

Total thickness of measured section of Monroe Canyon Limestone __ 116. 5 
Covered. 
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TABLE 2.-Stratigraphic section of the Monroe Canyon Limestone, Freeman Ridge 

[Measured on the west side of Freeman Ridge, sec. 22, T. 9 S., R. 45 E., Caribou County, Idaho, by F. S 
Honkala, 1951. Terms defining thickness of bedding are: very thin, less than 0.1 ft; thin, 0.1-Q.5 ft; 
thick, 0.5-1.0 ft; very thick, greater than 1.0 ft. Grain-size terms are: aphanitic, grains not visible to 
unaided eye; very fine, H6-Ys mm; fine, Ys~ mm; medium, U-72 mm; coarse, 72-1 mm; very coarse, 
greater than 1 mm. Color terms and symbols are those of the National Research Council Rock-Color 
Chart (Goddard and others, 1948)) 

Lower member of Wells Formation (lower beds only): 
Thickness 

(feet) 

Sandstone, calcareous, ferruginous, very fine grained, yellowish-gray 
(lOYR 7/1); weathers very pale brown (lOYR 7/2) _______________ _ 

Covered _________________________________________________________ _ 

Monroe Canyon Limestone (upper beds only): 
Limestone, aphanitic with scattered large grains, medium-gray 

(N 6/0), very thin to thick-bedded; contains small fossil fragments 
and thin lenses of chert; weathers light gray (N 8/0) ____________ _ 

Chert, yellowish-gray (lOYR 8/1); contains fossil fragments; weathers 
yellowish white (2.5Y 9/2). Limestone, fossiliferous ____________ _ 

Limestone, fine-grained, sandy, yellowish-gray (10YR 7/1), fossil­
iferous; contains irregular chert fragments; weathers light gray 
(N 8/0) _______________________________________ -- _____ -------

Limestone, aphanitic to coarse-grained, pale-brown (10YR 6/2), very 
thick bedded; contains brachiopods and large horn corals; weathers 
yellowish gray (10YR 7/1) ________________________________ -- __ 

Covered. Limestone float _____________________________________ _ 

Limestone, light-brownish-gray (10YR 5/1), very thick bedded; 
composed of small fossil fragments; contains large horn corals and 
small cup corals _____________________________ ----------------

4.5 
75.0 

4.5 

2. 0 

1.5 

4.5 
88.0 

25.0 

Total measured thickness of Monroe Canyon Limestone________ 205. 0 

Fossils are abundant in the formation (see Mansfield, 1927, pl. 23-
25) . Most striking are lithostrotionoid and .syringoporoid corals; 
caninoid horn corals also are conspicuous. Other fossils are large 
spiriferoid brachiopods, gastropods, pelecypods, and crinoid and blas­
toid fragments. Mollusks have been collected from outcrops outside 
the quadrangle. On the basis of abundant fossil data, the age of the 
Monroe Canyon Limestone in this area is Late Mississippian 
(Cressman, 1964). 

PENNSYLVANIAN AND PERMIAN SYSTEMS 

WELDS FORMATION 

The Wells Formation was named by Richards and Mansfield (1912, 
p. 689) for Wells Canyon, its type locality, in T. 10 S., R. 45 E., in the 
Snowdrift Mountain quadrangle (fig. 1). As defined by Richards and 
~{ansfield (1912), the formation included strata that had been assigned 
to the Park City Formation (Gale and Richards, 1910, p. 475; Richards 
and Mansfield, 1911, p. 385), but it is now restrioted (Cheney and 
others, 1959, p. 15) to exclude these strata (see fig. 2). The formation 
conformably overlies the Monroe Canyon Limestone and is conform-
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ably overlain by the Grandeur Tongue of the Park City Formation. 
Its total thickness is about 2,200 feet. Two infonnal members were 
separated in mapping. 

Lower member.-The lower 1nember is the same stratigraphic in­
terval that Richards and Mansfield ( 1912) recognized as the "lower 
part" of their measured type section and is the same as the "lower mem­
ber" mapped in the Snowdri~t Mountain (Cressman, 1964) and Dry 
Valley (Cressman and Gulbrandsen, 1955) quadrangles. The mem­
ber rests conformably on the Monroe Canyon Limestone; the contact is 
marked by the underlying massive limestone ledges. It is about 
900 :feet thick in the Stewart Flat quadrangle; greater thicknesses 
noted in the adjoining Dry Valley quadrangle, as Inuch as 1,200 feet 
(Cressman and Gulbrandsen, 1955, p. 260), may be caused by faults 
(Cressman, 1964). It consists of sandy and cherty limestone and thin­
bedded sandstone. The lower half generally is poorly exposed; it con­
sists of fine-grained calcareous sandstone interbedded with sandy 
limestone. Some of the sandstones are silica cemented. The upper 
half of the member consists of limestone and sandy li1nestone and inter­
calated sandstone. Throughout the Inember, chert occurs as nodules 
and layers and is particularly abundant in the uppermost 100 feet. 
Limestone composed mostly of flattened oolites is characteristic. The 
member was measured and described on Freeman Ridge (table 3). 

TABLE 3.-Stratigraphic section of the lower member of the Wells Formation, Freeman 
Ridge 

[Measured on the west side of Freeman Ridge, sec. 22, T. 9 S., R. 45 E., Caribou County, Idaho, by E. R. 
Cressman, M.A. Warner, and F. S. Honkala, 1951. Terms defining thickness of bedding are: very thin 
less than 0.1 ft; 0.1-0.5 ft; thick, 0.5-1.0 ft; very thick, greater than 1.0 ft. Grain-size terms are: aphanitic, 
grains not visible to unaided eye; very fine, ~1 6-H1 rum; fine, J,S-~~ mm; medium, %-H rum; coarse,H-
1 mm; very coarse, greater than 1 rum. Color terms and svm bols are those of the N ationalResearch Coun-
cil Rock-Color Chart (Goddard and others, 1948)] · 

Upper member of Wells Formation (lower beds only): 
Covered. Reddish sandstone float. 
Sandstone, porous ____________________________________________ _ 

Lower member of Wells Formation: 
88. Limestone, fine- to coarse-grained; oolitic and arenaceous in 

upper part; light brownish gray (lOYR 5/1); thick bedded; 
contains fossil fragments; contains chert in irregular zone 0. 7 
ft thick, 5 ft above base; weathers light gray (7.5YR 7/0). 
Unit partly covered ___________________________ ----------

87. Siltstone, calcareous, light-brownish-gray (10YR 6/1), lami­
nated; weathers very pale brown (10YR 7/3). Unit partly 
covered _______________________________________________ _ 

86. Limestone, argillaceous, very fine grained, medium-gray (7.5YR 
5/0), thin- to thick-bedded; contains fossil fragments through­
out; grades into calcareous siltstone near top; weathers yel­
lowish gray (10YR 7/1). Chert, near base, as zone of round 
nodules 0.5-1.0 ft diam _________________________________ _ 

Thickness 
(feet) 

3.0 

11. 0 

10.0 

6.0 
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TABLE 3.-Stratigraphio section of the lower mentber of the Wells Formation, 
Freeman Ridge-Continued 

Lower member of Wells Formation-Continued 

85. Limestone and chert, interbedded: limestone, aphanitic, 
brownish-gray (lOYR 4/1, thin- to thick-bedded; contains 
abundant fossil fragments; weathers light gray (lOYR 7/0). 
Chert, black to brown, as nodules and beds. Unit partly 

Thickness 
(feet) 

covered ________________________________________________ 15.0 

84. Covered. Chert float; yellowish gray (10YR 7/1) and dark gray 
(7.5YR 3/0); contains fragments of brachiopods, bryozoans, 
and crinoids__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 7. 0 

83. Limestone, arenaceous, medium- to coarse-gr~ined, light­
brownish-gray (10YR 6/1), thin- to thick-bedded; contains 
abundant crinoid stems; weathers light gray (7.5YR 7/0). 
Unit partly covered_____________________________________ 6. 5 

82. Sandstone, calcareous, very fine to fine-grained, pale-brown 
(7.5YR 6/2), thin- to very thick bedded; contains large horn 
corals; weathers yellowish gray (lOYR 7/1). Fossiliferous 
chert near top__________________________________________ 5. 0 

81. Chert and limestone: chert as nodules, brownish-gray (10YR 
3/1); we-athers very pale brown (lOYR 7/2). Limestone, 
arenaceous, yellowish-gray (10YR 7/1), very thin to thin­
bedded, faintly laminated; weathers light brownish gray 
(lOY R 6/1) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2. 0 

80. Limestone, arenaceous, fine- to coarse-grained, light-brownish­
gray (lOYR 6/1), thin-bedded, laminated in part; contains 
small chert nodules and fossil fragments; weathers yellowish 
gray (10YR 7/1). Unit partly covered____________________ 6. 0 

79. Limestone, arenaceous, fine- to medium-grained, oolitic, brown­
ish-gray (lOYR 4/1), thick- to very thick bedded; contains 
some chert nodules; weathers yellowish gray (lOYR 7/1)____ 4. 5 

78. Covered _________________________________________________ 15.0 

77. Sandstone, calcareous, very fine to fine-grained, hard, light­
brownish-gray (lOY R 6/1), thin- to thick-bedded; weathers 
pale brown (lOYR 6/2)__________________________________ 4. 0 

76. Covered. Float similar to underlying unit_ ________________ -- 2. 5 
75. Sandstone, calcareous, very fine to fine-grained, hard, pale-

brown (2.5Y 5/2), thin- to thick-bedded, laminated, cross­
bedded; weathers pale brown (lOYR 6/2)___________________ 11.0 

74. Covered_________________________________________________ 7.5 

73. Limestone, fine- to medium-grained, medium-gray (7.5YR 6/0), 
thick-bedded; weathers light gray (7.5YR 7/0). Calcareous 
medium-gray (7.5YR 6/0) chert as round concretions 0.5-0.7 
ft diam; weathers yellowish gray (10YR 6/1). Unit contains 
large crinoid stems 10-20 mm diam near top ______________ - 2. 0 

72. Covered_________________________________________ _______ 3.0 
71. Sandstone, calcareous, very fine grained, medium-gray (7.5YR 

6/0), laminated, slightly cross bedded; weathers yellowish gray 
( 10 Y R 8/1) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3. 0 

70. Covered. Sandstone float_________________________________ 15. 0 
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TABLE 3.-Stratigraphic section oj the lower member of the Wells. Formation,,. 
Freeman Ridge-Continued 

Lower member of ~ells Formation-Continued 
Thickness 

(feet) 

69. Limestone, argillaceous, aphanitic; scattered large grains; med­
ium gray (7.5YR 5/0), thin to thick bedded; contains small 
fossil fragments. Dark-gray (7.5YR 3/0) to brown chert as 
thin nodular beds in upper 3 ft_ ________________________ _ 

68. Limestone, arenaceous, fine-grained, light-gray (7.5YR 7/0), 
thin-bedded; weathers light gray (7.5YR 8/0). Calcareous 
medium-gray (7.5YR 6/0) chert as oval concretions 0.3-1.0 
ftlong ________________________________________________ _ 

67. Sandstone, calcareous, very fine grained, light-gray (7.5YR 7/0), 
very thin to thick-bedded, laminated, crossbedded; weathers 
yellowish gray (lOYR 8/1) to reddish gray (5R 6/2) _______ _ 

66. Limestone, arenaceous, aphanitic, medium-gray (7.5YR 5/0), 
thin- to thick-bedded; extensively veined by calcite; contains 
abundant crinoid fragments; weathers light gray (7.5YR 8/0). 
Upper half of unit partly covered _____________________ _ 

65. Covered ________________________________________________ _ 

64. Sandstone, calcareous, very fine grained, light-gray (7.5YR 7/0), 
thin-bedded, laminated, crossbedded; weathers very pale 
brown (lOYR 7/2) ______________________________________ _ 

63. Covered. Chert and sandstone float_ __ '- _________________ ---
62. Chert, light-brownish-gray (lOYR 6/1); contains small siliceous 

shell fragments; weathers yellowish gray (1 0 Y R 8/1) _____ _ 
61. Limestone, arenaceous, medium-grained, oolitic in part, medium­

gray (7.5YR 6/0), very thin to thin-bedded, faintly laminated 
and crossbedded; weathers light gray (7.5YR 8/0) _________ _ 

60. Covered. Black chert float ________________________ -- __ ----
59. Sandstone, calcareous, light-brownish-gray (lOYR 6/1), thin-

bedded; weathers yellowish gray (lOYR 8/1) _____________ _ 
58. Limestone, arenaceous, medium-gray (N5/0), very thin to thin­

bedded; weathers medium gray (N5/0). Chert as round and 
oval 0.2 to 0.5 ft nodules: dark gray (N 4/0); weathers very 
pale orange (7.5YR 8/2) ________________________________ _ 

57. Sandstone, calcareous, very fine to medium-grained, light­
brownish-gray (lOY R 10/1), very thin to thin-bedded, cross­
bedded; weathers reddish gray (5R 6/2) and light red (5R 
6/6) __________________________________________________ _ 

56. Siltstone, calcareous, yellowish-gray (lOYR 7/1), thin-bedded; 
weathers very pale brown (10 Y R 7 /2) and reddish gray 
(5R 6/2). Medium-gray (N 3/0) chert nodules ____________ _ 

55. Siltstone, calcareous, medium-gray (N 6/0), laminated. Chert 
nodules _______________________________________________ _ 

54. Limestone, arenaceous, very fine grained, light-brownish-gray 
(lOYR 6/1), very thin to thin-bedded and irregularly bedded; 
contains small fossil fragments; weathers yellowish gray 

7.8 

8.7 

12.7 

7.7 
4.5 

2.2 
5.5 

.3 

3.5 
14.0 

3.0 

2.7 

14. 7 

5. 0 

1.0 

(lOYR 7/1)--------------------------------------------- 1. 8 
53. Limestone, arenaceous, aphanitic to very fine grained, dark-

gray (N 4/0), thin and irregularly bedded; weathers yellowish 
gray (lOYR 7/1). Chert as round concretions 0.5 ft diam___ 2. 5 
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TABLE 3.-Stratigraphic section of the lower member of the Wells Formation, 
Freeman Ridge-Continued 

Thickness 
Lower member of Wells Formation-Continued (feet) 

52. Covered_________________________________________________ 17.0 
51. Siltstone, calcareous, light-gray (N 6/0), thin- to thick-bedded, 

evenly bedded; weathers very pale orange (10 Y R 8/2) _ _ _ _ _ _ _ 4. 8 
50. Limestone, medium- to coarse-grained, oolitic; arenaceous near 

base; medium gray (N 6/0), thin to thick bedded; contains 
crinoid stems; weathers light gray (N 8/0)------------------ 2. 1 

49. Limestone, very coarse grained, oolitic(?), light-brownish-gray 
(10 Y R 6/1); contains calcite veins; weathers light gray (N 
7/0). Chert as 0.5-ft concretions and 0.25-ft layers near 
base of unit; weathers very pale orange (7.5YR 8/2)_________ 5. 2 

48. Covered_________________________________________________ 39. 5 
47. Limestone, dolomitic, very fine grained, yellowish-gray (10YR 

7/1), thin- to thick-bedded; weathers light gray (N 7/0) with 
irregular masses very pale orange (10YR 8/2)_______________ 6. 0 

46. Chert (60 percent) and limestone (40 percent): chert, nodular, 
dark-gray (N 4/0); weathers very pale brown (10YR 7/2). 
Limestone, similar to unit 43, nodular_____________________ 1. 0 

45. Limestone, similar to unit 43; contains crinoid fragments_______ 1. 5 
44. Sandstone, calcareous, very fine grained, light-brownish-gray 

(10YR 6/1), thick-bedded; contains 10-mm quartz-filled vugs; 
locally grades into sandy limestone with calcite veins; weathers 
yellowish gray (10YR 8/1) with reddish tinge_______________ 6. 2 

43. Limestone, aphanitic, light-brownish-gray (10YR 5/1); contains 
calcite veins and stylolites; contains quartz and magnetite 
grains; weathers light gray (N 7/0) with pinkish tinge_______ 5. 2 

42. Sandstone, calcareous, very fine grained, yellowish-gray (10YR 
7/1); contains a few large oolites; weathers yellowish gray 
(10YR 8/1)--------------------------------------------- 2. 7 

41. Limestone, very coarse gra!ned, oolitic, light-gray (N 7/0), thick-
bedded; contains fossil fragments; weathers light gray (N 8/0)_ 3. 5 

40. Chert (65 percent) and limestone (35 percent): chert, nodular, 
light-gray (N 7/0); weathers light orange (10YR 8/4). Lime­
stone, light-gray (N 7/0); contains small horn corals; weathers 
light gray (N 7/0)--------------------------------------- 2. 5 

39. Limestone, arenaceous, medium- to coarse-grained, oolitic, pale-
brown (2.5Y 6/2), thin-bedded, laminated; weathers very pale 
brown (10YR 7/2)--------------------------------------- 2. 0 

38d. Sandstone and chert_______________________________________ . 5 
38c. Limestone, arenaceous, light-brownish-gray (10YR 6/1), oolitic; 

weathers light gray (N 7/0)______________________________ . 5 
38b. Sandstone, calcareous, fine-grained, light-brownish-gray (lOYR 

6/1); weathers very pale orange (10YR 6/2)________________ 2. 7 
38a. Chert irregularly bedded ________________________________ -- . 5 
37. Limestone, arenaceous. aphanitic, medium-gray (N 5/0); contains 

brachiopod casts; weathers light gray (N 7/0) ______ - __ -- _-- 4. 3 
36. Covered _________________________________________________ 11.0 

35. Limestone, arenaceous, yellowish-gray (10YR 8/1), thick-bedded; 
weathers yellowish gray (lOYR 8/1)_______________________ 3.8 

225-009 0-67--2 
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TABLE 3.-Stratigraphic section of the lower member of the Wells Formation, 
Freeman Ridge-Continued 

Lower member of Wells Formation-Continued 
Thickneaa 

(feet) 

34. Limestone, arenaceous, oolitic, light-gray (N 7 /0), thin- to thick-
bedded; weathers light gray (N 7/0) ______________________ _ 

33. Covered. Reddish sandstone float _________________________ _ 

32. Limestone, arenaceous, very fine grained, light-gray (N 7 /0), 
thin- to thick-bedded, laminated, crossbedded; weathers 
yellowish gray (lOYR 7 /1) ______________________________ _ 

31. Limestone, arenaceous, oolitic, medium-gray (N 6/0), thick­
bedded; contains fossil fragments; weathers light gray (N 
7/0) __________________________________________________ _ 

30. Sandstone, calcareous, oolitic, light-brownish-gray (lOYR 6/1), 
thin-bedded; grades into sandy limestone __________________ _ 

29d. Sandstone, calcareous, medium-grained, yellowish-gray (lOYR 

29c. 
29b. 

29a. 
28. 

27. 

26. 

25. 

24. 

23. 

22. 
21. 

20. 

19. 

18. 
17. 

8/1) __________________________________________________ _ 
Covered ________________________________________________ _ 

Limestone, sandy, light-brownish-gray (10YR 6/1); contains 
fossil fragments; weathers light gray (N 7 /0) _______________ _ 

Limestone, cherty _____________________________________ -- _-

Limestone, very coarse grained, oolitic, medium-gray (N 6/0), 
very thick bedded; contains fossil fragments and calcite veins; 
weathers light gray (N 7 /0) _________ -.- ______________ --- _-

Sandstone, calcareous, very fine to fine-grained, hard, light-gray 
(N 7/0); weathers yellowish gray (lOYR 7/1) ______________ _ 

Sandstone, calcareous, light-brownish-gray (lOYR 6/1), very 
thin bedded, laminated; we.athers pale brown (10YR 6/2) ___ _ 

Limestone, argillaceous, very fine grained, medium-gray (N 
6/0); contains small calcite veins; weathers to smooth surface. 
Nodular chert, 0.2 ft diam ______________________________ _ 

Limestone, arenaceous, oolitic, light-gray (N 7 /0) ; contains 
brachiopods; weathers light gray (N 7 /0) _________________ _ 

Sandstone, calcareous, very fine ~ained, hard, yellowish-gray 
(10YR 8/1), thin-bedded; weathers very pale brown (lOYR 
7/2) __________________________________________________ _ 

Covered. Sandy limestone float_ __________________________ _ 
Sandstone, calcareous, ferruginous, very fine grained, hard, 

light-brownish-gray (lOYR 6/1), very thin to thin-bedded; 
lamina ted in part; weathers very pale brown ______________ _ 

Limestone, arenaceous, medium- to coarse-grained, oolitic in 
part, light-brownish-gray (lOY R 6/1); weathers light gray 
(N8/0) _______________________________________________ _ 

Sandstone, calcareous, hard, light-gray (N 7 /0), very thi1;1 bedded; 
weathers yellowish gray (10YR 7/1). Unit partly covered __ _ 

Covered ________________________________________________ _ 

Limestone, arenaceous, light-brownish-gray (10YR 6/1); lami­
nated and oolitic in uppermost 0.2 ft; weathers light gray (N 
7/0) ___________________ ~-------------------------------

16. Limestone, arenaceous, very fine grained, oolitic, medium-gray 
(N 6/0); contains fossil fragments; weathers light gray (N 7 /0). 

1.8 
48.5 

5.0 

.8 

2.0 

2.9 
1.0 

.8 

.5 

3.6 

4.0 

1.4 

1.0 

2. 2 

6.2 
57.5 

2.5 

2.0 

4. 5 
16. 5 

.8 

Nodular chert, 0.1 by 0.5 ft______________________________ 4. 0 
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TABLE 3.-Stratigraphic section of the lower member of the Wells Formation, 
Freeman Ridge-Continued 

Lower member of Wells Formation-Continued 
Thickness 

(feet) 

15. Sandstone, fine-grained, yellowish-gray (lOYR 7/1, 8/1), thin- to 
very thick bedded; weathers very pale brown (10 Y R 7 /2) ___ _ 

14. Sandstone, calcareous, fine-grained, medium-gray (N 5/0); 
weathers pale brown. Unit partly covered ________________ _ 

13. Covered. Sandstone float ________________________________ _ 
12. 

11. 

lOc. 

lOb. 

lOa. 

Sandstone and limestone, interbedded: sandstone, medium-gray 
(N 6/0); weathers pale brown (7.5YR 6/2). Limestone, aph­
anitic to very coarse grained, oolitic, light-brownish-gray 
(10 Y R 6/1); contains fossil fragments and weathers light gray 
(N 7 /0). Nodular brownish-gray (10 Y R 4/1) chert occurs near 
top of unit and weathers yellow gray (lOYR 7/1) ___________ _ 

Sandstone, calcareous, very fine to fine-grained, medium-gray 
(N 6/0), laminated, crossbedded; weathers pale brown (lOYR 
7/2) and yellowish brown (lOYR 7/1) _____________________ _ 

Limestone, arenaceous, aphanitic; scattered large grains; light­
gray (N 7 /0), thin to very thick bedded; contains bryozoan and 
crinoid fragments ____________________________________ -- -

Sandstone, calcareous, fine-grained, hard, light-brownish-gray 
(10 Y R 6/1); weathers yellowish gray (10 Y R 6/2) ___________ _ 

Limestone, aphanitic; scattered large grains; medium-gray (N 
5/0) ; contains abundant fossil fragments, notably crinoid 
stems ________ : ________________________________ - - - - - - - - -

9. Chert, calcareous, medium-gray (N 6/0), bedded; weathers very 
pale orange (7.5YR 8/2). Nodular medium-gray (N 6/0) 
limestone _____________________________________________ _ 

8. Covered ________________________________________________ _ 

7. Limestone, medium-gray (N 6/0); arenaceous in upper part; 
grades into sandstone, siltstone, and chert _________________ _ 

6. Chert, medium-gray (N 5/0); weathers very pale brown (lOYR 
6/3); occurs as irregular beds and 0.5 ft nodules. Argillaceous 
light-gray (N 7 /0); limestone weathers same ______________ -

5. Sandstone, calcareous. Chert as 0.5-ft lenses. Unit weathers 
pale brown (2.5Y 6/2) __________________________________ -

4. Chert, medium-gray (N 6/0); weathers very pale brown (lOYR 
7/2) __________________________________________________ _ 

3. Limestone, arenaceous, aphanitic; scattered large grains; light 
gray (N 7 /0); uppermost 0.5 ft contains abundant bryozoan 

3. 6 

17. 0 
5. 2 

1.5 

5.0 

3. 0 

6. 3 

2. 0 

4. 7 
11.0 

2. 5 

6. 0 

5.0 

1.0 

and coral fragments _____________ ------------------------ 5. 7 
2. Sandstone, calcareous, ferruginous, very fine grained, yellowish-

gray (lOYR 7/1); weathers very pale brown (lOYR 7/2)______ 4. 5 
1. Covered _________________________________________________ 75.0 

Total thickness of lower member of Wells Formation _____ - 684. 6 
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TABLE 3.-Stratigraphic section of the lower member of the Wells Formation, 
Freeman Ridge-Continued 

Monroe Canyon Limestone (upper beds only): 
Thickne&s 

(feet) 

Limestone, aphanitic; scattered large grains; medium-gray (N 6/0), 
very thin to thick bedded; contains small fossil fragments and thin 
lenses of chert; weathers light gray (N 8/0)_____________________ 4. 5 

Chert, yellowish-gray (lOYR 8/1); contains fossil fragments; weathers 
yellowish white (2.5Y 9/2). Fossiliferous limestone____________ 2. 0 

The age of the lower In ember is Middle Pennsy 1 vanian. Fusulinid 
collections studied by R. C. Douglass (Cressman, 1964) include genera. 
of Atoka and Des Moines age. 

Upper 1nember.-The upper member of the Wells Formation is the 
same stratigraphic interval that Richards and Mansfield (1912) recog­
nized as the "middle part" of their measured stratigraphic section. 
The member is about 1,300 feet thick in the Stewart Flat quadrangle. 
It rests conformably on the lower member and is overlain conformably 
by the Grandeur Tongue of the Park City Formation. 

The contact with the lower mmnber is gradational,through a zone 
of interbedded sandstone and limestone; it generally is marked by an 
abrupt change from limestone outcrops in the lower member to sand­
stone float in the upper member. On the west side of Dry Ridge, in 
sec. 8, T. 9 S., R. 45 E., where beds are overturned, the contact was 
placed stratigraphically above a 30-foot unit of sandy fossiliferous 
limestone that contains a distinctive horizon of large septarian chert 
nodules and below a 15-foot unit of reddish-stained well-sorted fine­
grained sandstone. Septarian chert nodules also mark the contact on 
Freeman Ridge. The following section (table 4) was measured about 
3 miles west of the quadrangle. 
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TABLE 4. -Stratigraphic section of the upper member of the Wells Formation, 
Maybe Canyon 

[Measured on the north side of Maybe Canyon, sec. 10, T. 8 S., R. 44 E., Caribou County, Idaho, by 
R. L. Rioux and R. J. Hite, 1960, and generalized by K. M. Montgomery, 1963] 

Grandeur Tongue of Park City Formation (lower beds only): 
Limestone, fine-grained, light-gray. 

Upper member of Wells Formation: Thickness 
(feet) 

Sandstone, calcareous, fine-grained, light-gray to buff; with minor 
limestone and dolomite ______________________________________ _ 

Siltstone, red; and fine-grained pink sandstone ____________________ _ 
Sandstone (60 percent), light-gray, fine-grained; sandy gray limestone 

(30 percent); and dark-gray dolomite (10 percent)--------------­
Sandstone, calcareous, very fine to fine-grained, gray to buff; contains 

light-gray chert nodules in 8-ft interval, 45 ft above base _________ _ 
Dolomite (80 percent), sandy, dense, fine- to medium-grained, gray; 

containing black chert nodules and layers throughout and fossil 
fragments in lower half; calcareous and dolomitic fine-grained gray 
sandstone (20 percent) ______________________________________ _ 

Sandstone, calcareous, fine-grained, gray; contains beds of dolomite in 
lowermost one-fourth and chert as nodules and layers in 10-ft in-
terval, 30 ft above base _____________________________________ _ 

Limestone (70 percent), sandy, fine-grained, gray, fossiliferous; con­
taining gray chert nodules in lowermost one-third; calcareous fine-
grained gray sandstone (30 percent) mostly near middle of unit __ _ 

Covered. Float composed of brown-weathering sandstone _________ _ 
Sandstone, fine-grained, light-gray to buff; weathers reddish brown; 

contains chert nodules----------~----------------------------

195 
25 

110 

285 

230 

95 

120 
265 

105 

Total thickness of upper member of Wells Formation___________ 1430 
Lower member of Wells Formation (upper beds only): 

Limestone, sandy, fossiliferous; contains chert nodules. 

Fossils are in the Wells but are not as abundant as in the Monroe 
Canyon Limestone. Brachiopods (see Mansfield, 1927, pl. 27) and 
bryozoans are common. Less common are :foraminifers. and syrin­
goproid corals. Pelecypods and gastropods are rare. 

The age o:f the upper member ranges :from Middle Pennsylvanian 
through Early Permian. Middle Pennsylvanian :fusulinids o:f Des 
Moines age are in the base o:f the member; Late Pennsylvanian genera 
have not been identified but 1nay be present; Early Permian genera are 
in the upper two-thirds (R. C. Douglass, in Cressman, 1964). 

PERMIAN SYSTEM 

PARK CITY FORMATION 

The Park City Formation was named by Boutwell (1907, p. 443-
446) :for the Park City mining district, Summit County, Utah. The 
name was first applied to the rocks in the area of this report by Gale 
and Richards (1910) but was excluded when Richards and Mansfield 
(1912) defined the Wells and Phosphoria Formations (see fig. 2); 
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it was reinstated when McKelvey and others (1959) redefined the 
Phosphoria and Park City Formations. In the Stewart Flat quad­
rangle the rocks that immediately underlie the Meade Peak Phosphatic 
Shale Member of the Phosphoria Formation are assigned to the 
Grandeur Tongue of the Park City Formation. 

Grandewr Tongue of the Park Oity Formation.-The Grandeur 
Tongue of the Park City Formation is a northward extension of the 
Grandeur Member, which was defined by Cheney and others (1959, 
p. 12-15) . The type locality is near the mouth of Mill Creek Canyon, 
about 1 mile east of Salt Lake City. The following section (table 5) 
was measured about 2 miles south pf the quadrangle. 

TABLE 5.-Stratigraphic section of the Grandeur Tongue of the Park City Forma­
tion, Deer Creek 

[Measured on the northside of Deer Creek, SE~4 sec. 33, T. 9 S., R. 45 E., Caribou County, Idaho, by Alvin 
F. Hozle (in Cressman, 1964). Terms defining thickness of bedding are: thin, 0.1-0.6 ft; thick, 0.6-1 ft; 
very thick, greater than 1ft. Grain size terms are: aphanitic, grains not visible to the unaided eye; very 
fine, 7iG-% mm; fine, %-~ mm; medium, H-1-2 mm; coarse, H-1 mm; very coarse, 1-2 mm] 

Thickness 
(feet) 

Meade Peak Phosphatic Shale Member of Phosphoria Formation, not 
exposed. 

Grandeur Tongue of Park City Formation: 
Covered interval of unknown thickness. 
Dolomite, fine-grained, hard; light brownish gray near top to light 

gray near bottom; dark-blue to black chert as layers and nodules 
that weather light bluish gray_________________________________ 15.0 

Sandstone, very fine to medium-grained, white____________________ 2. 0 
Limestone, silty, hard, light-brown, very thick bedded_____________ 8. 0 
Limestone, very fine grained; light brown in upper 5 ft to light gray 

in lower 10 ft; thin to thick bedded____________________________ 15. 0 

Total measured thickness of Grandeur Tougue_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 40. 0 

Upper member of Wells Formation (upper beds only): 
Limestone, very coarse grained, reddish-brmvn, thin- to thick-bedded__ 5. 0 
Limestone, aphanitic, dark-brown, thin-bedded; chert layers near 

base_______________________________________________________ 12. 0 

The Grandeur Tongue is about 75 feet thick in the quadrangle. It 
consists of dense light-gray dolomite and dolomitic limestone that 
weather light gray. Sandstone interbeds are present near the base. 
The contact with the underlying Wells Formation is gradational and 
rarely exposed; it was not mapped in Stewart Flat quadrangle. 
Characteristic of the Grandeur are silicified fossil fragments and 
light-gray fossiliferous chert nodules that weather light bluish gray. 
In many places the uppennost beds are composed of sugary fossilifer­
ous dolomite containing chert nodules. Thin phosphate beds have 
been noted 5 or 10 feet below the top of the unit in the Snowdrift 
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Mountain quadrangle (Cressman, 1964; McKelvey and others, 1953) . 
The top of the Grandeur Tongue generally forms a resistant ledge 
that marks the base of the Meade Peak Phosphatic Shale Member of 
the Phosphoria Formation. 

The age of the Grandeur Tongue in southeastern Idaho has been 
ootablished ·as Early Permian (Leonard) on the basis of bf!achiopod 
collections (Williams, 1959, p. 36; E. L. Yochelson, unpub. data). 

PHOSPHORIA FORMATION 

The Phosphoria Formation was named by Richards and M'ansfield 
( 1912, p. 694) for Phosphoria Gulch in the Georgetown Canyon a.rea 
(fig. 1) ; originally two members ·were recognized, the phosphatic shale 
member and the overlying Rex Chert Member, whic;h included a shale 
unit at the top. Subsequently, McKelvey and others (1956, p. 2845-
2849) applied the formal name Meade Peak to the phosphatic shale 
and restricted the name Rex to ex-clude the uppermost shale. In the 
Stewart Flat quadf!angle three me1nbers were mapped, in ascending 
order, the Meade Peak Phosphatic Shale Member, the Rex Chert 
Member, and the cherty shale member, which has no formal name. 
The entire formation is about 450 feet thick. It conformably overlies 
the Grandeur Tongue of the Park Oi'ty Formation and is ovedain con­
formably by the Din woody Formation. 

Meade Peak Pho8phatic Shale JJfember.-The Meade Peak Phos­
phatic Shale Member of the Phosphoria Formation was named by 
McKelvey and others (1956, p. 2845) for Meade Peak on Snowdrift 
Mountain (fig. 1). The ~type locali'ty is in sec. 8, T. 10 S., R. 45 E., in 
Bear Lake Oounty, on the west flank of Snowdrift Mountain, about 
half a mile south of the county line. 'The 1nember conformably over­
lies the ·Grandeur Tongue of the Park City Forma;tion and i:s con­
£or1nably oveda;in by the Rex Chert Member of ·the Phosphorin 
Formation. It is ·abou't 200 foot thick in most of the Stewart Flat 
quadrangle, hut it 1nay be thinner in the vicinity of Pole Oanyon 
(pl. 3) . It is composed of thin -bedded dark carbonaceous, phosphatic, 
and argillaeeous rocks; mudstone and phosphate rock are the dominant 
end-member rock types; dolomite and limestone are subordinate types. 
The member is rarely exposed; it usually is m'arked by float oomposed 
of phosphate rock and phosphatic mudstone in a topographic low 
between outcrops of underlying cherty earbona.te rocks and overlying 
black ehert. All sections described in this report were measured in 
bulldozer trenches. 

Chal'lacteristic of the men:rber are zones 'and key beds that are 
remarkably continuous and recognizable over much of southeastern 
Idaho. These units are shown in the columna.r sections (pl. 3) and 
are described in the following measured section (table 6) . 
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TABLE 6.-Stratigraphic section of the Meade Peak Phosphatic Shale Member of 
the Phosphoria Formation, Timber Creek 

[Measured and described on the west side of Timber Creek, SW~4SW~4 sec. 22, T. 8 S., R. 45 E., Caribou 
County, Idaho, by M. A. Warner, R. A. Smart, J. D. Weiser, and M. E. Thompson, 1949, and general­
lized by K. M. Montgomery, 1963. Chemical analyses are presented in table 16. Terms defining thick­
ness of bedding are: thin-bedded, less than 0.5 ft; thick-bedded, more than 0.5 ft. Color terms are those of 
the National Research Council Rock-Color Chart (Goddard and others, 1948)] 

Rex Chert Member of Phosphoria Formation (lower beds only): 
Thickness 

(feet) 
Chert, hard, medium-gray _____________________________________ _ 

Meade Peak Phosphatic Shale Member of Phosphoria Formation: 
Mudstone, micaceous, silty, medium-hard, grayish-brown to brownish-

gray, thin-bedded; 3 ft above base of unit, 0.7-ft bed contains 28 
percent P20s-----------------------------------------------­

Phosphate rock (upper phosphate zone), medium-hard, pale-brown to 
dark-gray, thin- to thick-bedded; phosphate occurs as pellets in beds 
that contain up to 37 percent P

2
0

5 
____________________________ _ 

Phosphate rock and phosphatic mudstone, soft, brownish-gray to 
brownish-black, thin-bedded; contains about 25 percent P 20 5 _____ _ 

Mudstone (upper part of middle nodular mudstone), phosphatic, cal­
careous, micaceous, silty; soft in upper one-third, medium hard in 
lower two-thirds; yellowish brown to brownish gray and black; 
mostly thin bedded and irregularly bedded; unit includes a few thin 
beds of phosphate rock that contain up to 28 percent P20s- ______ -

Mudstone, (lower part of middle nodular mudstone), silty, mostly soft 
to medium-hard, very pale brown to dark-brown, thin-bedded and 
irregularly bedded; unit includes hard gray chert beds and grayish-
brown cherty mudstone beds; pelletal phosphate rock containing 
23.2 percent P 20 5 occurs in 1. 7-ft bed, 2 ft above base of unit ____ -

Mudstone; phosphatic in upper one-third, calcareous in lower two­
thirds, cherty at base of unit; soft and medium hard, grayish brown 
to brownish black, thin bedded ___________ - ___ -- ---- -----------

Mudstone, micaceous, silty; calcareous in part, phosphatic in lower 
two-thirds; hard in upper one-third, soft and medium hard in lower 
two-thirds; grayish brown to black; mostly thin bedded; phosphate 
rock in lowermost 3 ft contains up to 25 percent P205 _____ ----- _-

Mudstone (false cap limestone zone), phosphatic, calcareous, mica­
ceous, silty, mostly medium hard, grayish brown to brownish black, 
thin bedded ________________________________________________ _ 

2. 2 

25. 7 

17. 1 

12. 8 

30. 9 

31. 8 

16. 2 

25.6 

7.9 
Phosphate rock and phosphatic mudstone (furnace shale); micaceous, 

calcareous, silty, mostly medium hard, mostly brownish gray, thin 
bedded; phosphate occurs as pellets in beds that contain up to 32.1 
percent P20 5

________________________________________________ 21.1 

Phosphate rock (lower phosphate bed), slightly calcareous, slightly 
argillaceous, medium- to- coarse-pelletal, medium-hard, brownish-gray 
and dark-gray, thin-bedded; contains about 32 percent P20s- ___ -- 6. 0 

Mudstone, micaceous, silty; slightly phosphatic in lowermost 0.7 ft; 
soft and medium hard, light brown to brownish gray, thin bedded_- 5. 5 

Phosphate rock (fish scale bed), argillaceous, slightly calcareous, 
oolitic and nodular, medium-hard, brownish-gray; contains abundant 
small phosphatic fossil fragments; contact with underlying bed very 
sharp and irregular _________________________________________ - . 5 

Total thickness of Meade Peak Phosphatic Shale Member _____ - 201. 1 
Grandeur Tongue of Park City Formation (upper beds only): 

Carbonate rock, fine-grained, hard, gray, thick bedded; contains 
abundant nodules of very light gray spicular chert. 
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The "fish scale" bed, at the base of member, distinctively contains 
abundant fossil debris that is conspicuous in float. The "cap lime­
stone" at the base of the "furnace shale" in the Georgetown Canyon 
area (Mcl{elvey in Cressman, 1964) was not recognized as such in the 
Stewart Flat quadrangle, but it may be present as a mudstone 
weathered from limestone. 

Evidence bearing on the depositional environment of the Meade 
Peak, summarized by McKelvey (Mcl{elvey and others, 1959, p. 25), 
indicates the sediments accumulated under a variety of conditions on 
the gently shoaling bottom of a large embayment that probably 
received cold, phosphate-rich waters from the open ocean. Compa­
rable present-day environments may be those of the Arabian Sea 
(McKelvey and others, 1959, p. 25) or the ocean off the coast of Cali­
fornia and Baja California (R. P. Sheldon, written commun., 1963). 
Fossils found in the member indicate deposition in "fairly quiet water" 
(E. L. Yochelson, written commun., 1963) at a maximum depth of 
several hundred feet (Yochelson, 1963, p. B124). 

Fossils collected during the course of work leading to this report 
are shown in plate 3. In addition to these collections, in Stewart 
Canyon, Polidevcia obesa (White) was collected along with Crurithy­
rus arcuatus ( Girty) and Chonetes cf. C. ostiolatus Girty (E. L. 
Y ochelson, written commun., 1963) from a carbonate rock bed that is 
correlative with bed P 48 in the seotion measured on Dry Ridge (see pl. 
3), and Cancrinella cf. C. plwsphaticus (Girty) (E. L. Yochelson, 
written commun., 1963) was collected from a cherty mudstone bed that 
is correlative with bed P 132 in the Dry Ridge section. 

Rex Chert Member.-The Rex Chert Member of the Phosphoria 
Formation was named by H. S. Gale (Richards and Mansfield, 1912, 
p. 684) for Rex Peak in the Crawford Mountains, Rioh County, Utah. 
The member was first defined and described by Richards ·and Mansfield 
( 1912) in the Georgetown Canyon area (fig. 1), which is regarded as 
the type looality (McKelvey and others, 1959, p. 25). As originally 
defined by Richards and Mansfield (1912), the member included, at its 
top, cherty shale that has since been excluded and assigned to the cherty 
shale member of the Phosphoria Formation by McKelvey (McKelvey 
and others, 1959, p. 28). (See fig. 2.) The member overlies conform­
ably the Meade Peak Phosphatic Shale Member and is overlain con­
formably by the cherty shale member. 

The Rex Chert Me1nber is about 135 to 150 feet thick. It is com­
posed typically of thin- and thick-bedded nodular and massive gray 
and black chert that forms barren slopes or bold outcrops. Hard gray 
thin-bedded limestone occurs in the lowermost 10 to 15 feet. 
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The section given in truble 7 was 1newsured in the type area about 4 
miles south of the quadrangle. 

TABLE 7. -Stratigraphic section of the Rex Chert Member of the Phosphoria Forma­
tion, Snowdrift Mountain 

[Measured on the west side of Snowdrift Mountain, NWUSW%' sec. 8, NEUNE%' sec. 18, T. 10 S., R. 45 E., 
Caribou County, Idaho, by V. E. McKelvey (McKelvey and others, 1959, p. 2D-21)) 

Cherty shale member of Phosphoria Foundation (lower beds only) : 
Mudstone, locally dolomitic or cherty, medium-hard, brownish-gray 

fresh and pale-brown to moderate yellowish-orange weathered, 

Thickne88 
(feet) 

thin-bedded_________________________________________________ 4.4 
Rex Chert Member of Phosphoria Formation: 

Chert and mudstone: hard (forms natural outcrop) dark-gray nodular 
thin-bedded chert (75 percent) and interbedded thin zones of 
cherty soft to medium-hard brownish-gray (stained pale brown to 
moderate yellowish orange on fractures) fissile and thin-bedded 
mudstone (25 percent)_______________________________________ 21. 6 

Chert, hard (forms conspicuous natural outcrop), black and dark-gray 
(weathers reddish gray), thick-bedded; contains irregular chert 
pebbles and nodules__________________________________________ 11.3 

Chert, hard (forms conspicuous natural outcrop), dark-gray (weath-
ered surface has conspicuous light-gray bands), thick-bedded______ 21. 2 

Chert, hard (forms natural outcrop), dark-gray (reddish-gray and 
moderate-orange weathered), thin- and thick-bedded; contains 
abundant irregular cylindrical concretions as much as 0.3 ft wide 
and 1.0 ft long, mostly inclined in relation to bedding planes; unit 
not observed in nearby sections______________________________ 10. 2 

Chert and cherty mudstone: cherty medium-hard (poorly exposed) 
brownish-gray (moderate yellowish-brown and reddish-brown 
coatings on weathered surfaces and joints), thin-bedded mudstone 
(35 percent) interbedded with hard thin-bedded nodular chert 
(65 percent)_________________________________________________ 15. 9 

Chert, hard (forms upper part of prominent cliff) dark-gray (light-
gray and reddish-gray weathered), thick- and massive-bedded, 
nodular____________________________________________________ 9.2 

Chert, hard (forms prominent cliff), dark-gray (light-gray weathered), 
thick- and massive-bedded; beds pinch and swell________________ 26. 5 

Chert, hard, black (moderate-orange to reddish-gray on weathered 
surfaces and joints), thick-bedded; contains abundant spicules______ 23. 7 

Chert and limestone: hard black thin- and thick-bedded finely lami-
nated chert (70 percent) interbedded with and irregularly replacing 
hard black (pale-brown and yellowish-brown weathered) thin- and 
thick-bedded finely laminated limestone (30 percent). In nearby 
sections this unit is as much as 45ft thick________________________ 16. 0 

Total thickness of Rex Chert Member_______________________ 155. 6 

Meade Peak Phosphatic Shale Member of the Phosphoria Formation (upper 
beds only): 

Mudstone, medium-hard, grayish-brown; commonly spheroidally 
weathered; nodular phosphorite about 0.5 ft thick at top of unit; 
another bed approximately 1 ft thick about 3 ft above base _____ - - 25. 3 
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Lenses of light-gray coarse-grained bioclastic limestone oocur in the 
Rex in at least four localities 'in the quadrangle: on the east flank of 
Dry Ridge between Stewart Canyon and South Stewart Canyon in sec. 
31, T. 8 S., R. 45 E., 1at the north end of Freeman Ridge in sec. 21, T. 
8 S., R. 45 E., 'at the head of Sage Creek in sec. 10, T. 9 S., R. 45 E., and 
on the South Fork of Sage Creek in sec. 13, T. 9 S., R. 45 E. Similar 
lenses are in the Snowdrift Mountain quadrangle on Deer Creek in the 
NW%, sec. 4, T. 8 S., R. 45 E. (Cressman, 1964), ~in the Upper Valley 
quadrangle on Dry Valley Creek in the NW·% sec. 31, T. 7 S., R. 45 E. 
(Rdbert L. Rioux, written eommun., 1962), and at a number of other 
localities in southeastern Idaho (McKelvey and others, 1959, p. 26). 

The lenses are everywhere conformably ovedain by ehert that is 
typical of the Rex; nowhere is there evidence that the thickness of the 
member is effeJCted by the presence of the lenses, a1lthough at some 
looalities Ja.teral thinning of chert beds and thickening of intervening 
limestone beds give the chert the appearanee of being "bowed apart" 
or "inflated" by the limestone. In the lens on the South Fork of Sage 
Creek, beds of massive ehert grade laterally t!hrough :fossiliferous chert 
to biocl'a~stic limestone. In Stewart Oanyon two lenses are present, 
one rubove the other, separated by thin-bedded bluish-gray chert and 
oveda,in by thicker bedded bluish-gray nodular chert (table 8). 

Fossils collected ,from the lenses in the Stewart Canyon section are 
listed in table 8. The following fossi'ls (:fossil eolln. 19432), identi­
fied by E. L. Y ochelson ('written commun., 1963), were collected by 
Y ochelson and Cheney from bioclastic limestone in the lens on the 
South Fork of Sage Creek: 

fenestrate bryozoans 
crinoid stems 
C01nTJ08'ita sp. 1ndet. 
Kochiproductus cf. K. longus (Meek) 
Kochiproductus ·sp. indet. 
Bathymyonia cf B. nevadensis (Meek) 
A.ntiquatonia cf A .. sulcatus Cooper 
dictyoclostid brachiopod, indet. 
Spfriterina sp. indet. 
spindle-shaped borings in shells 

Inasn1ueh as these lenses :are close to the edge of deposition of the 
Franson Member of the Park City Formation and their fauna and 
lithology are similar to that of the Franson Member, they may repre­
sent loeal shoaling during chert deposition. (See Mcl{elvey and 
others, 1959, fig. 3.) R. P. Sheldon (written comn1un., 1963) believes 
that they are biostromes resulting from microenvironmental changes 
along the basin ward edge of carbonate deposition. 
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TABLE 8.-Stratigraphic section of the Rex Chert Member of the Phosphoria Forma­
tion, Dry Ridge 

[Measured on the east side of Dry Ridge, NE%' sec. 31, T. 8 8., R. 45 E., Caribou County, Idaho, by R. G, 
Waring andJ. D. Weiser, 1949. Fossils collected by J. E. Smedley, 1949, and identified by E. L. Yochelson, 
1963] 

Thickness 
(feet) 

Cherty shale member of Phosphoria Formation (lower beds only): 
Mudstone, micaceous, medium-hard, medium-gray, thin-bedded ___ _ 

Rex Chert Member of Phosphoria Formation (top of member may be 
faulted out) : 

Chert, nodular, hard, dark-gray, thick-bedded ___________________ _ 
Chert and argillaceous limestone; hard, medium gray, thick bedded. 

Fossile colin. 11588: Crinoid stems, Leiorhynchus sp. indet., 
"Liosotella" sp. indet., Bathymyonia cf. B. nevadensis (Meek), 
Anidanthus eucharis ( Girty), productoid indet _________________ _ 

Chert, hard, dark-gray, very thick bedded. Fossil colin. 11587: 
Bryozoa, small to medium ramose growth forms _______________ _ 

Limestone (90 percent), coarsely crystalline, hard, yellowish-gray, 
thick-bedded, bioclastic; interbedded with medium-gray thin­
bedded chert (10 percent). Fossil colin. 11586: Bryozoa, small to 
medium ramose growth forms, crinoid stems, Composita sp. indet., 
Kochiproductus cf. K. longus (Meek), Bathymyonia cf. B. nevadensis 
(Meek), Bathymyonia? sp. indet., Antiquatonia cf. A. sulcatus 
Cooper, Muirwoodia multistriatus (Meek), Aviculopecten sp. indet __ 

Chert, hard, medium-gray, thin-bedded; umt includes thin limestone 
beds. Fossil colin. 11585: Bryozoa, small to medium ramose growth 
forms, Sphenosteges sp. indet _________________________________ _ 

Limestone, fine-grained, hard, light-brownish-gray _______________ _ 
Chert, hard, medium-gray _____________________________________ _ 

Limestone, fine- to coarse-grained, hard, light-brownish-gray, thin-
bedded ____________________________________________________ _ 

Limestone, cherty, hard, medium-gray, thin-bedded _______________ _ 
Chert, hard, dark-gray, very thin-bedded ________________________ _ 
Limestone, hard, dark-gray, thin-bedded ________________________ _ 
Chert, hard, dark-gray, very thin to thin-bedded _________________ _ 

Total measured thickness of Rex Chert Member of Phosphoria 
Formation _____________________________________________ _ 

Meade Peak Phosphatic Shale Member of Phosphoria Formation (upper 
beds only): 

Mudstone, phosphatic, medium-hard, grayish-brown, thin-bedded. 

20.5 

5.5 

15. 0 

10.5 

16.0 

44.0 
1.2 
1.4 

2.2 
1.3 
1.7 
1.0 
1.9 

101.7 

Cherty shale 1nember.-The cherty shale Inember of the Phosphorin 
Formation originally was regarded as the upper part of the Rex Chert 
Member (Ri1chards and Mansfield, 1912) but was excluded from it and 
designated as a separate n1ember hy McKelvey (McKelvey and others, 
1956, p. 2849). The member conformably overlies the Rex Chert Mem­
ber and is conformably overlain by the Dinwoody Formation of Trias­
sic age. (See table 9.) 

The 1nember is about 100 feet thick. It is composed of poorly ex­
posed thin-bedded black and dark-brown mudstone and cherty mud-
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TABLE 9.-Stratigraphic section of the cherty shale member of the Phosphoria 
Formation, Snowdrift Mountain 

[Measured on the west side of Snowdrift Mountain, NE%NE~4 sec. 18, T. 10 8., R. 45 E., Caribou County 
Idaho, by V. E. McKelvey (McKelvey and others, 1959, p. 20)] 

Din woody Formation (lower beds only) : 
Thickness 

(feet) 

Limestone, argillaceous, hard (forms natural outcrop), brownish-gray 
to pale-brown, thin-bedded; lower 0. 7 ft consists of grayish-brown 
mudstone containing scattered black phosphatic pellets. 

Cherty shale member of Phosphoria Formation (includes a tongue of the 
Retort, indicated by "Rt:" in front of the description): 

Rt: Phosphorite, cherty(?), nodular, grayish-brown, hard; contains 
casts of sponge spicules(?) ___________________________________ _ 

Rt: Mudstone, soft, brownish-black, fissile ______________________ _ 
Rt: Phosphorite, cherty, hard, black, pelletaL ___________________ _ 
Rt: Mudstone, soft, brownish-gray, fissile _______________________ _ 
Rt: Dolomite, hard (forms natural outcrop), brownish-gray, massive. 

Weathered surface is pale brown and deeply etched _____________ _ 
Rt: Mudstone, soft, black to grayish-brown, fissile _______________ _ 
Chert, argillaceous, hard (forms natural outcrop), black, thick-bedded_ 
Cherty mudstone and mudstone: hard black and brownish-gray thin-

bedded cherty mudstone (80 percent) and soft brownish-gray mud-
stone (20 percent) __________________________________________ _ 

Mudstone, slightly dolomitic, medium-hard, dark-gray, fissile ______ _ 
Mudstone, cherty, medium-hard, brownish-gray, thin-bedded ______ _ 
Dolomite, hard, dark-gray, massive; contains chert nodules in upper 

0.2 ft. Weathered surface is pale brown and deeply etched ______ _ 

1.0 
1.3 
1.3 
3. 0 

1.7 
22.0 

3. 5 

13.0 
6. 3 

10.0 

1.0 
Mudstone, cherty, locally dolomitic, medium-hard, brownish-gray, 

thin-bedded. Some fracture surfaces are stained reddish brown and 
moderate orange______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 24. 2 

Dolomite, argillaceous, hard, brownish-gray; contains deeply weath-
ered parts that are soft and pale reddish brown___________ _ _ _ _ _ _ _ 4. 0 

Mudstone, locally dolomitic or cherty, medium-hard, brownish-gray 
fresh and pale-brown to moderate yellowish-orange weathered, thin-
bedded_____________________________________________________ 4.4 

Total thickness of cherty shale member_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 96. 7 

Rex Chert Member of Phosphoria Formation (upper beds only): 
Chert and mudstone: hard (forms natural outcrop), dark-gray nodular 

thin-bedded chert (75 percent) and interbedded thin zones of cherty 
soft to medium-hard brownish-gray (stained pale brown to mod­
erate yellowish orange on fractures) fissile and thin-bedded mud-
stone (25 percent)___________________________________________ 21. 6 

stone and subordinate argillaceous chert. In the top of the 1nember 
are mudstone and phosphorite beds that are regarded as tongues of the 
Retort Phosphatic Shale Member of the Phosphoria Form·ation, which 
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is best developed north and east of this area. Aocording to Mcl{elvey 
(McKelvey and others, 1959, p. 28): 

The differences 'between the cherty shale member and the Retort are subtle and 
gradational ; in fa;ct, because both are shaly units they might he grouped under 
the same name. They are separated, however, because they differ in total aspect. 
The cherty shale oonrtains more chert, less carbonaceous matter, and less phos­
phate and is more resistanrt to weathering than ;the Retort; moreover, it might be 
a disservice to those interested in the economic wlue of the rocks to group thie 
cherty shale member, a good source of road metal but not of phosphate or otil 
shale, with the Retort, which has much phosphate and oil shale but no road 
metal. 

The cherty shale member, because of irts poor exposure, was not Ineas­
ured llind described in detail in the Stew·art Fl'art qu·adrangle. The 
section given in table 9 was measured in :the type area, aibout 4 miles 
south of the Stewart Flat quadrangle. 

TRIASSIC SYSTEM 

DINWOODY AND WOOD-SIDE FORMATIONS 

The Dinwoody Formation was named by Blackwelder (in Condit, 
1916, p. 263) for Dinwoody Canyon, its type locality, on the northeast 
flank of the Wind River Mountains, in Fremont County, Wyo. The 
name was first applied in the area of this report by Kummel (1954, 
p. 167), who assigned it to strata that Mansfield ( 1927) mapped as 
Woodside Shale. TheW oodside Shale was named by Boutwell (1907) 
for exposures at the head of Woodside Gulch, near Park City, Utah. 
In the Stewart Flat quadrangle, the Dinwoody is about 2,200 feet 
thick. It is split into ·an upper member and a lower member by a 
tongue of the Woodside Shale. The lower member is the same as that 
mapped in the Dry Valley and Snowdrift Mountain quadrangles; the 
Woodside tongue is approximately at the base of the upper member 
mapped in those quadrangles. 

Lower 1nember of the Dinw·ood.y Fornwtion.-The lower member of 
the Dinwoody Formation is about 900 feet thick. It consists of 700 
feet of grayish-brown-weathering pale-brown very thin bedded soft 
claystones and mudstones that are overlain by 200 feet of somewhat 
thicker bedded darker brown calcareous siltstones. Some thin lime­
stone beds are near the base of the member, and light-gray fossillifer­
ous oolitic limestone usually is present at the top. Siltier beds com­
monly contain roll structures ("stonn rollers" and "slump structures" 
of other authors) that probably are due to slumping prior to deposi­
tion of overlying beds. The base of the member, where exposed, was 
mapped at the base of pale-brown claystone that overlies black shale 
nssigned to the Phosphoria Formation. The contact apparently is 
conformable. The top of the member was mapped at the top of the 
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aforementioned oolitic limestone, which is about 15 to 20 feet thick 
a.nd which generally forms a prominent rib where beds dip steeply. 
The following section (table 10) was measured in exposures on the 
north side of Smoky Canyon a few hundred feet east of the quadrangle. 

TABLE 10.-Stratigraphic section of the lower member of the Dinwoody Formation, 
Smoky Canyon 

[Measured on the north side of Smoky Canyon, SWH sec. 18, T. 8 S., R. 46 E., Caribou County, Idaho, 
by R. P. Sheldon and L. D. Carswell, 1953] 

Lower member of Dinwoody Formation (uppermost beds eroded): 
Thickness 

(feet) 

45. Sandstone (50 percent), calcareous, platy; limestone (30 percent); 
siltstone (20 percent) ; unit partly covered near base _________ _ 

44. Limestone ________________________________________________ _ 

43. Covered; limestone and calcareous siltstone float ______________ _ 
42. Limestone (60 percent), finely crystalline, massive; sandy thin-

bedded limestone (30 percent); calcareous sandstone (10 per-
cent) __________________________________________________ _ 

41. Limestone, fine-grained, moderate-gray; contains chert as irregular 
nodules ( < 1.0 ft); contains very fine grained sandstone beds 
and crossbedded silt laminae _____________________________ _ 

40. Sandstone and siltstone; calcareous, thinly laminated and mas­
sively crossbedded; ripple marks at top; roll structure; contains 
less than 5 percent fossiliferous limestone __________________ -

39. Limestone, fossiliferous ____________________________________ _ 
38. Siltstone, calcareous, greenish-gray ________________________ ---
3 7. Limestone, fossiliferous ____________________________________ _ 

36. Sandstone, calcareous, very fine grained, yellowish-gray; weathers 
brownish black; roll structure __________________________ ----

35. Sandstone, siltstone, and fossiliferous limestone; thin bedded, 
crossbedded ____________________________________________ _ 

85.0 
2. 0 

75. 0 

55. 0 

17. 0 

142. 0 
1.0 
3. 0 
.5 

3. 0 

30. 0 
34. Limestone_________________________________________________ 1. 0 
33. Limestone, silty, sandy, thin bedded; some beds fossiliferous_____ 6. 0 
32. Limestone, coarse-grained, white ________________________ -_-_- . 5 
31. Siltstone, calcareous, sandy; weathers black in part __________ --- 6. 0 
30. Limestone, fossiliferous _______________________________ ------ 1. 0 
29. Limestone and siltstone; similar to unit 28 _________________ --- 20. 0 
28. Siltstone (60 percent), thin bedded; interbedded with fossiliferous 

limestone (40 percent)____________________________________ 35. 0 
27. Limestone; interbedded with calcareous siltstone; similar to unit 

25______________________________________________________ 10. 0 
26. Limestone, silty; roll structure(?) _______________________ -_--- 2. 0 
25. Siltstone (70 percent), calcareous; interbedded with limestone 

(30 percent); beds average 2 ft thick, contain vertical tubelike 
structures___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 22. 0 

24. Limestone ________________________________________________ - 1. 0 
23. Siltstone__________________________________________________ 5. 0 
22. Limestone_____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1. 0 
21. Siltstone__________________________________________________ 5. 0 
20. Limestone, aphanitic_______________________________________ 1. 0 
19. Siltstone__________________________________________________ 10. 0 
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TABLE 10.-Stratigraphic section of the lower member of the Dinwoody Formation, 
Smoky Canyon-Continued 

Lower member of Dinwoody FormatiQn (uppermost beds eroded)-Con. Thickness 
(feet) 

18. Limestone, fine-grained to aphanitic, light-grayish-brown, fossil-
iferous; weathers grayish brown____________________________ 3. 0 

17. Siltstone, calcareous________________________________________ 10. 0 
16. Siltstone; interbedded with hard fossiliferous limestone_________ 20. 0 
15. Siltstone, calcareous; contains less than 1 percent limestone as 

beds and lenses__________________________________________ 20. 0 
14. Limestone, light-brownish-gray, thick-bedded, fossiliferous; con-

tains a few thin siltstone laminae; weathers pale brown and 
blocky__________________________________________________ 3. 5 

13. Siltstone, calcareous__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 23. 0 
12. Limestone (50 percent); interbedded with calcareous siltstone (50 

percent); beds as much as 1.5 ft thick______________________ 3. 5 
11. Siltstone, calcareous; similar to unit 9 ________________________ 27.0 
10. Limestone; silty in part; fossiliferous; beds average 0.3 ft thick__ 3. 5 
9. Siltstone, calcareous, light-grayish-brown, thin-bedded; contains 

less than 1 percent limestone in beds 1-3 ft thick____________ 19. 0 
8. Limestone, medium-grained, light-brownish-gray, massive, fossil-

iferous__________________________________________________ 1. 5 
7. Siltstone, calcareous, thin-bedde<l; similar to that in unit 6 ______ · 25. 0 
6. Siltstone (50 percent) and limestone (50 percent); thin-bedded 

calcareous siltstone; grayish-brown fossiliferous limestone; unit 
forms small ledge________________________________________ 4. 0 

5. Covered; probably similar to unit L _________________________ 71.0 
4. Limestone, medium-grained, hard, light-brownish-gray, massive, 

fossiliferous__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 10. 0 
3. Covered; similar to unit L__________________________________ 66.0 
2. Limestone, fine-grained, hard, light-brownish-gray, massive, fos-

siliferous________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1. 5 

1. Covered; shale and fossilifero,us limestone float; contact with 
underlying Phosphoria Formation may be within this unit____ 78. 0 

Total measured thickness_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 929. 5 

Tongue of the Woodside Shale.-ln most of the Stewart Flat 
quadrangle, a 150-foot unit of green and maroon shale overlies the 
prominent oolitic limestone at the top of the lower member of the 
Din woody. This unit, along with thinner similar units, represents the 
western featheredge of the Woodside Shale. It rarely is exposed, but 
where beds dip steeply it forms a remarkably continuous swale in the 
topography-for example, in sections 5 and 8, T. 9 S., R. 45 E. The 
upper contact is placed at the base of resistant siltstones assigned to 
the upper member of the Din woody Formation. At many localities in 
the quadrangle, complex structure and dense vegetation preclude 
recognition of this unit. In places at the north end of the quadrangle, 
it may actually grade laterally into Dinwoody lithology. However, 
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because in nearby exposures it is so distinct that such an abrupt facies 
change seems unlikely, the unit is inferred to be present. Part of the 
unit, recognized in South Stewart Canyon, is described in the measured 
section of the upper member of the Din woody Formation (table 11). 

Upper 'lnenlfber of the Dinrwoody Formation.-The upper member of 
the Dinwoody in this quadrangle is approximately equivalent to the 
"upper member" 1napped in adjacent quadrangles. It is about 600 
feet thick. It consists of mode·rately resistant thin- to medium-bedded 
and irregularly bedded brownish-gray calcareous siltstone and silty 
limestone. Siltier beds commonly are crossbedded and contain roll 
structures similar to those described in the lower member. The upper­
most 40 to 50 feet are dominantly limestone that contains abundant 
pelecypod, brachiopod, and cephalopod fragments; these beds prob­
ably are equivalent to J{ummel's (1954) "lower limestone" at Sheep 
Creek in the Upper Valley quadrangle. In the Stewart Flat quad­
rangle, the upper contact of the member was placed immediately 
beneath the Meekooeras-bearing limestone of the Thaynes Formation, 
as indicated in the following section (table 11). 

TABLE 11.-Stratigraphic section of the upper member of the Dinwoody Formation, 
South Stewart Canyon 

[Measured in EH sec. 32, T. 8 S., R. 45 E., Caribou County, Idaho, by Bernhard Kummel, 1953(?); contacts 
modified by T. M. Cheney and K. M. Montgomery, 1962] 

Thickness 
Thaynes Formation (lower beds only): (feet) 

Meekoceras limestone, crystalline, gray; contains a few interbeds of 
olive-gray calcareous shale; contains Meekoceras fauna _______ -_---

Upper member of Dinwoody Formation: 
54. Limestone, finely crystalline, gray, massive; contains abundant 

cephalopods ____________________________________________ _ 

53. Limestone, finely crystalline, gray, medium-bedded; contains 
abundant pelecypod and brachiopod fragments _______ -------

52. Limestone; similar to unit 53 but thin bedded and interbedded 
with shaly and silty limestone; weathers gray; contains abundant 
pelecypod and brachiopod fragments _____________ ----------

51. Siltstone, calcareous, olive-gray, thin- to medium-bedded and 
irregularly bedded __________________________ - _ - _ - - - - - - - - -

50. Limestone, dense, gray, thin- to medium-bedded; weathers gray; 
contains abundant brachiopod fragments __________ ---------

49. Siltstone, calcareous, bluish-gray, medium- to very thick-bedded; 
weathers tan, brown, and red. Unit partially covered ___ - - - - -

48. Limestone, dense, gray; weathers gray ______________________ _ 
47. Siltstone; similar to unit 49 but apparently more shaly; partially 

covered ________________________________________________ _ 

46. Limestone, finely crystalline, hard, gray, massive; weathers gray; 
contains abundant brachiopods ____________________ --------

45. Siltstone, calcareous, olive-gray, thin-bedded; weathers tan_---

225-009 0-67--3 

23. 8 

5. 2 

5. 0 

35. 6 

8. 7 

5. 2 

16.0 
1.0 

18. 0 

4. 3 
9. 5 
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TABLE H.-Stratigraphic section of the upper member of the Dinwoody Formation, 
South Stewart Oanyo11r--Continued 

Upper Member of Dinwoody Formation-Continued Thic~;::g 

44. Limestone, dark-gray, thin-bedded and irregularly bedded; 
weathers gray; contains abundant brachiopods and some 
pectinoid clams__________________________________________ 2. 5 

43. Limestone, finely crystalline, gray, medium- to very thick-bedded; 
weathers gray_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 6. 2 

42. Siltstone, calcareous, olive-gray; weathers tan and shaly; partly 
covered_________________________________________________ ? 

41. Limestone, finely crystalline, olive-gray, medium-bedded; weath-
ers gray _______________________________________________ _ 

40. Limestone, silty, dense, hard, gray; weathers tan and gray; con-
tains abundant poorly preserved pelecypods ________________ _ 

39. Covered. Talus composed of calcareous tan-weathering platy 
siltstone _______________________________________________ _ 

38. Limestone, crystalline, gray, massive; weathers gray; contains 
abundant shell fragments ________________________________ _ 

37. Limestone, silty, dense, gray, :massive; weathers tan to brown and 
shiny black; contains a few thin beds of gray crystalline lime-
stone __________________________________________________ _ 

36. Limestone, finely crystalline, massive; weathers gray; contains 
abundant fossil fragments ____________________________ - ___ _ 

35. Siltstone, calcareous, olive-gray, massive; weathers tan to brown_ 
34. Limestone, silty, dense, gray, massive; weathers grayish tan ____ _ 
33. Siltstone similar to unit 35 _________________________________ _ 

32. Limestone, finely crystalline, gray; weathers gray; cQntains abun-
dant shell fragments; interbedded with calcareous tan-weather-
ing shaly siltstone ____________________________ ----- __ -----

31. Siltstone, calcareous, olive-gray, massive _____________________ _ 
30. Sandstone, calcareous, fine-grained, tan ______________________ _ 
29. Shale, olive-green; weathers chocolate brown in places _________ _ 
28. Limestone, dense, very hard, dark-gray; weathers light gray; 

contains abundant shell fragments ________________________ _ 
27. Siltstone, calcareous, olive-gray, massive; weathers to brown and 

red~abs _______________________________________________ _ 

26. Limestone and siltstone, interbedded: medium-bedded gray 
crystalline limestone and tan-weathering olive-gray calcareous 
siltstone _______________________________________________ _ 

25. Siltstone, calcareous, olive-gray to tan, medium- to very thick 
bedded; weathers to slabs; contains several beds (0.5-1.0 ft 
thick) of gray crystalline limestone. Unit partially covered __ 

24. Limestone, finely crystalline, gray, medium- to very thick bedded; 
contains abundant shell fragments ________________________ _ 

23. Siltstone unit similar to unit 25; partially covered _____________ _ 
22. Limestone, finely crystalline, gray, massive; weathers gray; 

contains abundant shell fragments ________________________ _ 
21. Limestone, silty, dense, olive-gray, massive; weathers tan _____ _ 
20. Siltstone, calcareous, olive-green, shaly ______________________ _ 
19. Limestone, finely crystalline, gray, massive; weathers gray; con-

tains abundant fossil fragments ________________ ------------

3. 0 

1.0 

48.2 

3.6 

8.3 

2.2 
7.5 

. 6 
? 

6.3 
3.5 
2.5 

10.0 

1.1 

5.5 

6.2 

100.0 

2.0 
35.0 

4.5 
1.2 
1.2 

5.0 
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TABLE H.-Stratigraphic section of the upper member of the Dinwoody Formation, 
South Stewart Oanyo~ontinued 

Upper Member of Dinwoody Formation-Continued Thickness (feet) 

18. Covered; apparently similar to unit 17________________________ 52.0 
17. Limestone, gray, massive; silty and crystalline interbedded; silty 

units are locally shaly. Unit partially covered______________ 54. 0 
16. Limestone, silty, olive-gray; weathers tan; contains abundant 

pelecypods (Myalina, according to Kummel) and roll struc-
tures ___________________________ ~ ____ .___________________ 3. 0 

15. Limestone, very finely crystalline, dark-gray, massive; contains 
abundant pelecypods; forms high vertical scarp _____________ _ 

14. Covered. Apparently composed of brown and tan shaly cal-
careous siltstone ________________________________________ _ 

13. Limestone, sandy, gray, massive, fossiliferous; weathers gray ___ _ 
12. Covered. Talus and low topography indicate olive-gray shale __ _ 
11. Limestone, finely crystalline, gray to bluish-gray; contains 

abundant shell fragments and silty interbeds _______________ _ 
10. Covered. Probably shaly calcareous siltstone ________________ _ 
9. Limestone, dense, massive; weathers gray; forms high vertical 

scarp __________________________________________________ _ 

8. Limestone, sandy, dense, gray, medium- to very thick bedded 
and cross bedded; weathers grayish tan _____________________ _ 

7. Limestone like unit 9---------------------------------------
6. Siltstone, calcareous, bluish-gray, thin- to medium-bedded; shaly 

in places; partially covered _______________________________ _ 

5. Limestone, dense, hard, bluish-gray, medium-bedded; interbedded 
with calcareous siltstone; fossiliferous ______________________ _ 

4. Shale, silty, olive-green ____________________________________ _ 
3. Limestone, dense, hard, gray, very thick bedded, fossiliferous; 

contains several beds (0.1-0.2 ft thick) of olive-gray shale ____ _ 
2. Limestone, silty, dense, hard, gray; weathers brown; contains 

roll structure ___________________________________________ _ 

1. Limestone, finely crystalline, somewhat sandy, hard, gray me­
dium- to thick-bedded, fossiliferous; forms high scarp on north 
side of valley __ -· ___________________________________ - - - -- -

Total measured thickness 1 of upper member of Dinwoody 
Formation including limestone units immediately below 
Meekoceras-bearing limestone ________________________ _ 

Tongue of Woodside Shale (upper beds only): 
Shale, silty, olive-green and chocolate-brown _____________________ _ 
Siltstone, calcareous, dark-bluish-gray; weathers brown ____________ _ 
Shale, maroon and gray; contains several 0.1-ft beds of gray calcareous 

siltstone; contact with unit above is irregular and gradationaL ___ _ 

'No provision in total for thicknesses of units 33 and 42, which were not reported. 

9.0 

15.0 
5.0 

29.0 

15.0 
32.5 

6.0 

9.0 
7.7 

52.5 

6.3 
1.5 

22.0 

3.0 

10.5 

708.6 

10.5 
.7 

4.0 
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THAYNES FORMATION 

The Thaynes Formation was named by Boutwell (1907) for 
Thaynes Canyon in the Park City mining district, Wasatch County, 
Utah. The name was first applied in southeastern Idaho by Gale 
and Richards (1910). In mapping the area of this report, Mansfield 
(1927) elevated the Thaynes to group rank but did not map separate 
uni·ts within the group. In subsequent regional studies, J{ummel 
( 1954) redefined the Thaynes as a formation and described informal 
members within it. The Thaynes conformably overlies the Din woody 
Formation. 

In the Stewart Flat quadrangle four members were mapped, in 
ascending order, A member, B member, C member, and Portneuf 
Limestone Member; younger strata present in areas to the north have 
been eroded. Correlation of the nomenclature used by other authors 
in nearby areas is shown in table 12. Table 13 is a generalized strati­
graphic section of the units recognized in this quadrangle. Individ­
ual members were not measured in detail. 

A lff ember.-The A member of the Thaynes Formation in this 
quadrangle is approximately equivalent to the "lower black shale" 
member in the Dry Valley (Cressman and Gulbrandsen, 1955) and 
Snowdrift Mountain (Cressman, 1964) quadrangles. The member 
is about 600 feet thick. The basal contact was mapped at the base 
of a prominent 15- to 30-foot unit of light-gray thin- to thick-bedded 
limestone containing the lff eekoceras fauna (Kummel, 1954, p. 171), 
which is characterized by an abundance of ammonites including the 
distinctive lff eekoceras gracilitatis White (pl. 1). Underlying beds 
assigned to the Dinwoody Formation are platy calcareous siltstone. 
The top of the member was 1napped at the top of a 150- to 200-foot 
unit of resistant thin- to thick-bedded gray limestone that contains 
in its upper part abundant brachiopods Pugnoides triassicus Girty 
(pl. 1) . Between the lff eekoceras and Pttgnoides li1nestones are 
several hundred feet of less resistant thin-bedded black and gray 
c.alcareous mudstones and argillaceous limestones that are rarely 
exposed. 

B lff ember.-The B member of the Thaynes Formation is usually 
referred to as the "platy siltstone member." In the Stewart Flat 
quadrangle it is about 650 feet thick. The dominant lithology is 
thin-bedded tan-weathering brownish-gray calcareous siltstone and 
silty 1i1nestone that characteristically form large flat inch-thick flag­
stones. The base of the member was mapped at the top of the 
Pugnoides limestone of the A member; thus the B 1nemher includes 
a:t its base a thin interval of black shale that im1nediately overlies the 
Pugnoides limestone, but this lithology rarely is exposed. The top 



TABLE 12.-Comparison of nomenclature of the Thaynes Formation in the Stewart Flat quadrangle and nearby areas 

[See fig. 1 for location of areas] 

Nomenclature and reported thicknesses 

General lithology and approximate thickness of units recognized Dry Valley quad- Snowdrift Mountain Upper Valley quad-in the Stewart Flat quadrangle. 
This report rangle (Cressman quadrangle (Cress- rangle (R. L. Rioux Sheep Creek 

and Gulbrandsen, and others, unpub. (Kummel, 1954) 
1955) man, 1964) data, 1960) 

Thick-bedded gray fossiliferous limestone. Portneuf Lime- Gray limestone Portneuf Limestone Member stone Member member 

Brown calcareous siltstone with gray fossiliferous limestone 
interbeds, 50 ft. Irregularly bedded Nodular siltstone Sandstone and 

member, 400ft limestone, 445 ft 
Brownish-gray irregularly bedded nodular siltstone, 400ft. C member, 700ft Nodular siltstone siltstone member, 

member, 900ft(?) 600ft 
Nodular siltstone with black limestone and shale, 250ft. Black shale 

member, 280ft 
Upper black 

limestone, 315 ft 

Tan-weathering, brown calcareous siltstone, 100ft. Tan silty lime-Platy siltstone member, stone, 655 ft Brown platy siltstone, 500 ft. B member, 650ft 700ft I 600ft 650-750 ft 
---------

Poorly exposed black shale and platy siltstone, 50 ft. 
Lower black shale member 

Pugnoides limestone, 150 ft. 

Black calcareous shale, 100 ft. Lower black 
70{)-800 ft limestone, 600 ft 

Black lithographic limestone, 50 ft. A member, 600ft 655-865 ft Black limestone 
member, 550ft 

Black and gray calcareous shale, 280 ft. 
--------·--

Meekoceras limestone, 20 ft. 

Platy and shaly limestone and calcareous siltstone, 15 ft. 

Thin-bedded light-gray limestone, 10 ft. Lower limestone, 
Brownish-gray-weathering platy and shaly siltstone and lime- Dinwoody Formation 115ft 

stone, 20 ft. 

Resistant light-gray fossiliferous limestone, 15 ft. 

Poorly exposed tan calcareous siltstone. 
- ---·---------

U1 
t-3 
!;:tl 

~ 
H 
0 
!;:tl 

~ 

C/..j 
C/..j 
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TABLE 13.-Generalized stratigraphic section of the Thaynes Formation 
[Composite of sections measured in the Stewart Flat quadrangle, Caribou County, Idaho, by Bernhard 

Kummel and T. M. Cheney, 1953(?)-1957, compiled and generalized by K. M. Montgomery, 1963] 

Thaynes Formation: 
Portneuf Limestone Member (lower beds only): 

Limestone, light-gray, fossiliferous; crops out in very thick 
(10-50 ft) beds separated by poorly exposed light-brownish-
gray calcareous siltstone and sandstone ____________________ _ 

C member: 
Si!tstone, calcareous, light-brownish-gray, medium-bedded; and 

fine-grained sandstone with interbeds of gray fossiliferous 
limestone ______________________________________________ _ 

Thickness 
(feet) 

250 

50 
Siltstone, calcareous, brownish-gray, thin- and irregularly 

bedded; contains abundant small nodules and lenses of dense 
gray limestone _________________________________________ _ 

Siltstone, nodular; similar to overlying unit interbedded with 
gray and black thin-bedded limestone and shale ____________ _ 

B member: 
Siltstone, calcareous, brownish-gray, medium-bedded; weathers 

tan ___________________________________________________ _ 

Siltstone, calcareous, brownish-gray, thin-bedded; silty lime­
stone; characterjstically weathers into large tan plates that 
are diagnostic of member ________________________________ _ 

Shale and siltstone; black, rarely exposed ____________________ _ 
A member: 

Limestone, hard, gray, irregularly and thick-bedded, fossilif­
erous; with interbeds of tan calcareous siltstone; in lower one­
third of unit, limestone contains abundant brachiopods, 
Pugnoides triassicus Girty (see pl. 1) ______________________ _ 

Shale, calcareous, very fine grained, black, thin-bedded ________ _ 
Limestone, lighographic, black; weathers bluish gray __________ _ 
Shale, calcareous, silty, black ______________________________ _ 
Limestone, gray, very thick- to thin-bedded, fossiliferous; with 

thin interbeds of olive-gray calcareous shale; limestone con­
tains abundant distinctive ammonites, Meekoceras gracilitatis 
White (see pl. 1)----------------------------------------

400 

250 

100 

500 
50 

150 
100 

50 
280 

20 

Total ______________________________________________ 2,200 

Dinwoody Formation: 
Upper member (upper beds only): 

Siltstone and limestone; interbedded, thin- to medium-bedded. 

of the member was mapped at the break between tan platy siltstone 
and overlying less resistant black shale in the base of the C member. 

[/ llfem.ber.-The C member of the Thaynes Formrution in this 
quadrangle is the same as the "nodular siltstone 1nember" in the Dry 
Valley quadrangle (Cressman and Gulbrandsen, 1955) and the "irreg­
ularly bedded siltstone member" in the Snowdrift Mountain quad­
rangle (Cressman, 1964). The member is about 700 feet thick. It 
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consists of thin and irregularly bedded brownish-gray calcareous 
siltstone that contains nodules and lenses of gray limestone. Gray 
and black limestone and shale beds are present in the lowermost 250 
feet; these beds apparently are equivalent to the "upper black lime­
stone" of Kummel ( 1954) and the ''black shale member" in the 
Upper Valley quadrangle (R. L. Rioux, R. J. Rite, J. R. Dyni, and 
,V. C. Gere, unpub. data, 1960). Fossiliferous gray limestone beds 
are present in the uppermost 50 to 100 feet. In general appearance 
the member is similar to the upper part of the lower member of the 
Dinwoody Formation. 

Portneuf Li·mestone M ember.-The Portneuf Limestone was named 
by Mansfield (1915, p. 492; 1916, p. 38) for exposures at the head of 
the Portneuf River in the Fort Hall Indian Reservation. In the 
Upper Valley quadrangle (R. L. Rioux and others, unpub. data) 
and in the Snowdrift Mountain quadrangle (Cressman, 1964) the 
member is split into upper and lower parts by the Lanes Tongue of 
the Ankareh Formation. In the Stewart Flat quadrangle erosion 
has removed all but the lowermost 200 to 300 feet of the member. 
The unit is correlative with the "gray limestone member" mapped in 
the Dry Valley quadrangle (Cressman and Gulbrandsen, 1955). The 
dominant lithology is very thick bedded gray fossiliferous limestone; 
sandstone and siltstone interbeds are present. The basal contact was 
mapped at the base of the first thick massive limestone bed above 
brown calcareous siltstone of the C member. The most accessible 
exposures in the quadrangle are in the Georgetown syncline; lower­
most beds are easily reached from Stewart C~nyon. 

QUATERNARY SYSTEM 

Alluvium of unknown thickness fills the valleys and canyons of 
Diamond Creek and smaller streams and laps:onto the west flank of 
Dry Ridge. Colluvium as mapped includes hill wash, talus, land­
slides, and mud flows. Locally, landslides and mud flows amount to 
considerable overburden with respect to phosphate deposits. In 
mapping, no attempt was made to differentiate the relative ages of the 
Quaternary deposits, although in places, such as SWl;i sec. 28, T. 9 S., 
R. 45 E., the topographic map reveals the presence of an alluvial fan 
that has been dissected by subsequent erosion and which obviously is 
older than other alluvium in the area. Alluvium on the west flank of 
Dry Ridge that in the past has been mapped as "Pleistocene hill wash" 
(Mansfield, 1927, pl. 7) and as "undifferentiated Quaternay(?) and 
Tertiary deposits" (Cressman and Gulbrandsen, 1955, pl. 27) is now 
considered to be Pleistocene ( ? ) in age (Cressman, 1964, pl. 1). 
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STRUCTURE 

The geologic structure is illustrated by the geologic map and cross 
sections and the structure contours on Permian strata (pl. 2). 
These illustrations were prepared entirely from outcrop data and 
known stratigraphic thicknesses of units exposed at the surface. To 
date, the only drilling in the quadrangle has been shallow exploratory 
work by private companies interested in phosphate deposits. 

All the rocks exposed in the quadrangle apparently are in the upper 
plate of the Meade overthrust (Cressman, 1964). The dominant 
structural element in the quadrangle is the parallel set of north­
trending folds. Dry Ridge, on the west edge o£ the quadrangle, is 
the east limb of the Dry Valley anticline, from which Permian and 
younger strata have been eroded. Eastward is the Georgetown syn­
cline, which is overturned on the west limb. In the center of the 
quadrangle, Freeman Ridge is the axis of the Snowdrift anticline. 
On the east side of the quadrangle is the Webster syncline, and 
cutting across the northeast corner is the Boulder Creek anticline. 
All these folds plunge gently northward 4° to 5°. 

Two sets of faults have been mapped. One set is parallel to the 
folds; displacements are in the order of 500 feet. The other set is 
generally normal to the axes of the folds; displacements are mostly 
less than 25 feet. Fault planes were nowhere exposed so that attitudes 
could be measured, but traces as mapped indicate steep dips. In the 
cross sections (pl. 2) faults are shown as vertical because in most cases 
the amount and direction of dip is uncertain. 

In the following paragraphs, individual structural features are 
described according to their general location beginning in the western 
part of the quadrangle. 

The Dry Valley anticline can be traced from the SEl~ T. 10 S., 
R. 44 E. northward beyond T. 7 S., R. 44 E. (fig. 1). The position of 
the axis in this quadrangle is inferred because the structure is poorly 
understood, but mapping in sec. 18, T. 9 S., R. 45 E. (pl. 2), indicates 
that the axis probably lies about half a 1nile west of the position 
inferred in previous mapping (Mansfield, 1927, pl. 7). Strata may 
be tightly folded or may be faulted, although no faults of major 
displacement were seen in the course of mapping. The only direct 
evidence for the interpretation shown in section E-E' (pl. 2) is the 
exposure of tightly folded strata in the E1h sec. 18, T. 9 S., R. 45 E. 

The Dry Valley fault is inferred from evidence in the Dry Valley 
quadrangle (Cressman and Gulbrandsen, 1955, pl. 27) and the area to 
the south (Cressman, 1964, pl. 3). The fault presumably is a range­
front normal fault downthrown on the west. Its position as shown on 
the rna p and cross sections is diagram1natic. 
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The Stewart syncline and adjacent anticline, in sees. 30 and 31, 
T. 8 S., R 45 E. (pl. 2), are relatively minor folds on the east flank 
of the Dry Valley anticline. The Stewart syncline is important 
because it preserves phosphate deposits in the Meade Peak Phosphatic 
Shale Member of the Phosphoria Fonnation, which otherwise at this 
elevation would have been eroded by now. Whether or not these 
structures persist south of sec. 31 could not be determined in the field; 
but, if tight folding is characteristic of the structure in Dry Ridge, 
as previously mentioned, it is possible that extensions of these folds 
are present beyond the area shown on the map. 

The Georgetown syncline has been traced from the SW1;4 T. 10 S., 
R. 44 E., northward beyond T. 7 S., R. 44 E. (fig. 1). The syncline 
is well exposed in Stewart Canyon. The west limb is steeply over­
turned, except where upright in the Stewart syncline and anticline, 
which have already been described. According to measurements based 
on the elevation of Triassic strata in the trough, the Georgetown 
syncline plunges 4° to 5° northward. Minor folds shown in sec. 21, 
T. 9 S., R. 45 E. (pl. 2) seem to be continuations of tighter folds 
1napped to the south (Cressman, 1964, pl. 1) and apparently die out 
northward. The nearly monoclinal structure in sees. 7, 17, and 20, 
T. 9 S., R. 45 E. (pl. 2) cannot be traced beyond sec. 36, T. 7 S., 
R. 44 E. (fig.1). 

The Diamond Creek fault, in sees. 8 and 17, T. 8 S., R. 45 E. (pl. 2), 
is inferred from the proximity in Nlj2 sec. 17 of units of the Din woody 
and Thaynes Formations that normally would be 1nore separated. 
Apparent displacement, shown in section A-A' (pl. 2), is on the order 
of 500 feet, clownthrown on the west side. The position and relative 
displacement indicate that this structure may be a continuation of 
the Enoch Valley fault mapped by Mansfield and others (Mansfield, 
1927, pl. 4) in T. 7 S., R. 44 E. (fig. 1). However, the trace of the 
fault is nowhere exposed in the Stewart Flat quadrangle. An alter­
native interpretation, suggested by the overturned beds of the tongue 
of V\Tooclside Formation in the Slh sec. 8, T. 8 S., R. 45 E. (pl. 2), 
is that displacement is on a reverse or thrust fault that dips east with 
beds of the Dinwoody Formation on the east side overriding those 
of the Thaynes Formation on the west side. 

The Snowdrift anticline has been traced from Meade Peak near 
the SW. cor. T. 10 S., R. 45 E., to T. 6 S., R. 43 E. (fig. 1). The 
west li1nb dips more gently than the east limb, and in a few places on 
the east limb, beds are vertical. 

The Webster syncline has been traced from SWl;4 T. 10 S., R 45 E., 
toT. 6 S., R. 44 E. (fig.1). It is a poorly defined shallow fold that 
includes a number of subsidiary minor gentle folds and closed depres-

225-009 0--67----4 
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sions. In the north end of the quadrangle, the continuity of the 
syncline apparently is disrupted by folds and faults. 

The Sawmill fault coincides approximately with the axis of the 
Webster syncline. The main evidence for the fault is the juxtaposition 
of the A and B members of the Thaynes Formation on the north side 
of Timber Creek in Wlh sec. 23, T. 8 S., R. 45 E., where displace­
ment amounts to about 600 feet, downthrown on the west. Southward 
from this point, displacement apparently decreases gradually. 
Northward the fault cannot be traced with certainty. The attitude 
of the fault apparently is nearly vertical; a steep westward dip is 
suggested by its trace in sec. 23. 

The Boulder Creek anticline can be traced from the NWl_4 T. 10 S., 
R. 45 E., to T. 6 S., R. 45 E. (fig. 1). The fold apparently is an 
even gentler feature than the adjacent Webster syncline. (See 
Mansfield, 1927, pl. 12, sec. 0' -0".) 

The Draney Creek fault is inferred from the apparent offset of 
the lJI eekocera8 limestone in the A member of the Thaynes Formation 
in the N'lh sec. 13, T. 9 S., R. 45 E. (pl. 2). Apparent displacement 
is in the order of 500 feet, and the structural feature is inferred to 
be a normal fault downthrown on the north. However, the possibility 
that it is a tear fault cannot be ruled out, inasmuch as westward­
trending faults in this terrane tend to be tear faults (Armstrong and 
Cressman, 1963, p. J20) . 

Normal faults that trend northward in sees. 6, 7, and 18, T. 9 S., 
R. 46 E., and sees. 13 and 24, T. 9 S., R. 45 E., are important because 
preserved near the surface in the downdropped blocks are substantial 
tonnages of phosphate rock. 

RESOURCES 

Phosphate rock is the major mineral resource in the quadrangle. 
Aside from the trace constituents that are potential byproducts of 
phosphorus production, the only other resources are construction 
materials and water. As previously noted (McKelvey and others, 
1959, quoted on p. 26 of this report) the cherty shale member of 
the Phosphoria Fonnation is a good source of road metal. The 
Monroe Canyon Limestone may contain cement material. Gravel 
suitable for construction may be present along Diamond Creek where 
old stream meanders may have deposited lenses of sorted material. 
Adequate sources of silica, which is used as flux in the eleetric furnace 
for production of phosphrous, are not present. 

PHOSPHATE DEPOSITS 

The phosphate occurs as oolites and pellets (less than 2 mm in diam­
eter), pisolites and nodules (larger than 2 mm), fossil fragments, and 



RESOURCES 39 

cementing material concentrated in very dark thin beds that are re­
Inarkably continuous. (See pl. 3.) Individual particles are very hard 
and nearly black; weathering in the climate of this area produces a 
characteristic bluish-white mottled coating, "phosphate bloom," which 
aids in recognition of the mineral. The mineral is a variety of apatite, 
Ca10(P04)6F2, with appreciable substitutions for calcium and phos­
phorus, especially carbonate for phosphate, and is called carbonate­
fluorapatite (Gulbrandsen, 1960). Principal impurities are quartz, 
1nuscovite, calcite, dolomite, and organic matter. Detailed petro­
graphic and mineralogic data have been presented respectively by 
Lowell (1952) and Gulbrandsen (1960). 

Interbedded with the phosphate rock are thin beds of barren mud­
stone and carbonate rock. Nevertheless, the continuity of strati­
graphic units favors selective mining, and thicknesses of commercially 
acceptable phosphate rock are presen1t. 

An important factor in evaluating deposits is surface enrichment of 
the phosphate rock-in the climate of this area the phosphate mineral 
resists decomposition while weathering removes carbonates, organic 
matter, and pyrite. Thus, the grade of a bed sampled near the surface 
may decrease with depth, depending on local structure and other con­
ditions. As an example, Mcirelvey and Carswell ( 1956, p. 485) note 
that "data from the Conda mine [T. 8 S., R. 42 E.] * * * suggest that 
the lower phosphate bed contains only about 29 percent P 20 5 at depths 
of a few hundred feet, whereas in trenches and open-pit mines through­
out southeastern Idaho it contains 32 to 34 percent P 20 5." 

Estimated tonnage of phosphaite rock in the quadrangle is presented 
in table 14. The data are based on the measured sections shown in 

TABLE 14.-Estimated tonnage of phosphate rock in quadrangle 

[Figures do not include rock that contains less than 18 percent P20s or sequences of rock less than 3ft thick. 
Blocks are shown in fig. 3. Thickness and grade of zones of beds used in calculations are shown in fig. 4] 

Tonnage, in million short tons, at indicated grade P205 
in percent-

Total thickness of ------------------------------Block No. in quadrangle beds, in feet, at 
indicated grade Beneath less than Above entry level, 
P20s in percent 500 ft of over- 6,800 ft elev; Total in block; 

burden; underlies underlies 8.6 sq mi underlies 50 sq mi 
7.3 sq mi 

---------- ---------
>18 >24 >31 >18 >24 >31 >IS >24 >31 >18 >24 >31 

----------- --- --- --- --- --- --- --- --- --- --- --- ---
L ___ ---------------------- 68.1 49.9 10.8 160 120 26 390 290 65 1, 500 1,100 250 
!!_ ______________________ -- 62.4 56.2 24.2 120 100 49 90 80 37 700 630 270 
IlL _____ -------_---------- 62.4 56.2 24.2 120 110 51 180 160 74 550 520 240 
IV ______ ------------------ 46.2 41.0 16.0 230 200 76 300 270 110 1, 600 1,400 560 v __________ ---· ---------- 68.2 58.2 15.1 300 260 68 160 130 34 3, 000 2,600 710 

--- --- --- --- --- --- --- --- --- --- --- ---
Total in quadrangle_ ------ ------ ------ 930 790 270 1,120 930 320 7,350 6,250 2,030 
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plate 3 and the structure shown in plate 2. The total tonnage in the 
quadrangle is the sum of calculations in five separate blocks, which 
are shown by nu1nerals in figure 3. The thickness and grade of phos­
phate rock in each block are based on sample data from one measured 
section in or near each block. The location of measured sections is 
shown in figure 3. Section 1298 was taken to represent blocks 2 and 3. 

EXPLANATION 

~ 

Outcrop of the Meade Peak Phos­
phatic Shale Member of the Phos­
phoria Formation 

Concealed contact 

500-foot isopach of overburden on 
Meade Peak Phosphatic Shale 
Member 

4 
Number of block used in tonnage 

estimates 

1 MILE 
ULULLLLLLLL-------~ 

1306a 

111 °07'30" 

FIGURE 3.--0utcrops in the Stewart Flat quadrangle of the Meade Peak Phos­
phatic Shale Member of the Phosphoria Formation and blocks used in tonnage 
estimates. 
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Thickness and grade of phosphate rock in ea.ch block were calculated 
on the basis of zones of minimum thickness and grade in the strati­
graphic section representing the block. The zones in each strati­
raphic section are shown in figure 4. The zones are in three categories 
which are defined by the minimum grade of included beds: ( 1) Includes 
beds containing 18 percent or more P 20 5 , (2) includes beds containing 
24 percent or more P 20 5 , and ( 3) includes beds containing 31 percent. 
or more P 205. Note that a zone of beds that contain 18 percent or more 
P205 may include a zone of beds that contain 24 percent or more P205, 
and, also, itself may contain more than 24 percent P 20 5 ; furthermore, 
a zone of beds that contain 18 percent or more P 20 5 may be the same as 
a zone of beds that contain 24 percent or more P 20 5 • 

Rules defining the zones used in the tonnage estimates in this report 
are as follows : ( 1) No zone is less than 3 feet thick, ( 2) where a se­
quence of beds above the given n1inimum grade is only a few tenths less 
than 3 feet thick, a part of an adjacent bed is added to increase the total 
to 3 feet, provided that total contains the minimum grade, (3) the 
uppermost and lowermost beds in a zone contain no less than the mini­
mum grade for ~that zone, except where the second rule is applied, ( 4) 
no zone includes a sequence more than 3 feet thick of beds containing 
less than the minimum grade for that zone. 

The volume of rock in ·a zone \Vas determined by multiplying the 
true area by the thickness. The true area was determined by measur­
ing the projected map area of the zone with a polar planimeter, at scale 
of 1: ·20,000, and correcting for dip by nml.tiplying the map area by 
the secant of the dip angle. At 30° the true area of a zone is 15.5 per­
cent greater than its nTap area; at 60° the true ·a"'.:'ea is twice the map 
area. 

Because a zone in one block dips at various angles throughout the 
block, smaller areas within the block were delineated according to dip, 
to the nearest 5° ; 'these areas were then measured and appropriately 
corrected as given above for a large map area. 

Also accounted for in the calculations is the width of outcrop in 
phtces, as in SElf~o sec. 13, T. 9 S., R. 45 E., where the area of zones 
near the bottom of the stratigra.phic section is appreciably greater 
than thrut of zones near the top. 

The density of phosphate rock varies with grade. In determining 
the weight, rock that conta:ins 31 percent or more P 20 5 was calculated 
as weighing 180 pounds per cubic foot, 24 to 31 percent as 175 pounds, 
and 18 to 24 percent as 167 pounds. These values are a.pproximately 
equivalent to those of other authors (Mansfield, 1927, p .. 210; Sheldon, 
1963, p. 148; and R. W. Swanson, unp~b. data). 
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- -··--·------- GRADE CATEGORIES 
p 106 
p 102- 23.4 

p 124 p 103 27.5 104 28.0 

p 119 p 1~~0- 25.7 p 64 Includes beds 

24.0 1 16.81 3.8 !WJWWWfWWl'*lp 112_ 30.4 p 95-96 p 85-89 p 63 conta inin g 18 

22.5 p 84 percent or 24.0 ~- 114 24.7 p 83 
p 108 p 88-89 more P2 05 
p 107 

p 84 
p 83 

Includes beds 
4.2 75- 78 

3.0 f'' -~:~P46 containing 24 
18.5 18.8 percent or 

more P205 .. 
Includes beds 

containing 31 

~1 59-62 percent or 
19.9 25.3 57 more P2 0 5 

p 21 24.0 Thickness, in feet 
22.5 P2 0 5, in percent 

Numbers at bottom of 
11.0 p 31 I 2b.l I 

3: ~ " r1W%!Jf@"", p 5-9 co lumns are totals p 30 
23.9 p 27 

3.5 

~:::_,. 
p 26 p 124 

18.2 
46.2 41.0 16.0 Bed number 

2B1 
31 p 20 26.6 27.6 33.3 
~~ -29 3.0 POLE CANYON , 1303 

25.0 
p 15 

p 19 
p 5 

~~ 1 25.3 1 3~ 1 26.7 60.4 
27.0 27.1 'A 0 

26.9 27.4 32.6 
p 6- 8 

LONE PINE SPRING, 1298 

68.1 49.9 10.8 68.2 58.2 15.1 
24.0 25.6 32.6 24.8 25.7 33.9 

DRY RIDGE, 1306a TIMBER CREEK, 1310 VERT ICAL SCA L E, 1 INCH = 40 FEET 

~~IGURE 4.-Columnar sections of the Meade Peak Phosphatic Shale Member of the Phosphoria Formation, showing zones us.ed 
in tonnage estimates. See figure 3. 
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Land containing phosphate is leasable from the Federal Govern­
ment. Applications for leases are filed in the office of the Bureau of 
Land Management and approved by the Geological Survey. Leases 
are issued by the Bureau of Land Management and are subject to 
stipulations of the Forest Service. 

BYPRODUCTS OF PHOSPHATE PRODUCTION 

In addition to phosphorus, most western phosphate rock contains 
small amounts of vanadium, uranium, chromium, nickel, molybdenum, 
and rare earths, 'all potential byproducts of phosphorus production. 

Vanadium.-Vanadium has been recovered as a byproduct from 
Idaho phospha~te rock interrnittently since the early 1940's ( Caro, 
1949, p. 284; Stevens and Lizotte, 1963, p. '2). Spectographic analyses 
of samples from the stratigraphic section measured in Pole Canyon 
(table 19) and ehemical analyses of samples obtained from Timber 
Creek indica:te that beds immedia1tely beneath the upper phosphate 
zone and at the top of the "furnace shale" contain 0.01 to 0.02 percent. 
vanadium. Both horizons are in zones that contain more than 24 
percent Pz05. 

Uranium.-Uranium analyses of samples from stratigraphic sections 
of the Meade Peak Phospha'tic Shale Member of the Phosphoria For­
mation measured a1t three localities-Timber Creek, Lone Pine Spring, 
and Pole Oanyon___..Jare included in tables 16, 17, and 18. The analyses 
show that, in general, beds at or near the surface that contain more 
than 31 percenJt P 20 5 contain about 0.01 to 0.02 percent uranium. 
N ota:ble exceptions are 'the uppermost beds in the lower phosphate 
zone, which eont,ain less than 0.01 percent uranium. On the other 
hand, the lower beds in the upper phosphate zone apparently are con­
sistently the richest zone in the section, -containing up to 0.025 percent 
uranium. Unpublished uranium analyses of samples from the strati­
graphic section measured in South Stewar~t Canyon (Sheldon and 
others, 1953, p. 13) show that these values hold true in the vicinity of 
Dry Ridge. 

ANALYSES OF SAMPLES FROM THE MEADE PEAK 
PHOSPHATIC SHALE MEMBER OF THE PHOSPHORIA 

FORMATION 

The following t.a:bles ( 15-19) include chemical, spectrographic, and 
radiometric 'analyses of samples obtained from bulldozer trenches in 
the Meade Peak Phosphatic Shale Member of the Phosphoria 
Formation. 

Table 15 contains data furnished by and published with the permis­
sion of the San Francisco Chemical Co., Montpelier, Idaho. 
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Tables 16-18 give analyses for P 20 5 and acid insoluble by the U.S. 
Bureau of Mines laboratory, Albany, Oreg., and analyses for other 
constituents by the U.S. Geological Survey laboratory, Washington, 
D.C. 

Table 19 contains spectrographic analyses made by the U.S. Geo­
logical Survey. 

Parts of tables 16-18 and all of table 19 have been published in U.S. 
Geological Survey Circular 304 (Sheldon and others, 1953), which is 
now out of print; previously unpublished data now included are 
uraniun1 analyses. 

TABLE 15.-Chemical analyses for P20 5 in samples from the stratigraphic section of 
the Meade Peak Phosphatic Shale Member of the Phosphoria Formation measured 
on Dry Ridge, sample lot 1306a 

[Samples obtained in bulldozer trench on west limb of the Georgetown syncline, SWH sec. 8, T. 9 S., R. 
45 E., Caribou County, Idaho. Section measurt'd and sampled by R. A. Smart and others of the San 
Francisco Chemical Co., Montpelier, Idaho, prior to June 1958. Description and analyses furnished by 
and published with the permission of the San Francisco Chemicai Co. Lot number and bed numbers 
were assigned by the authors of this report] 

p 141 
140 
139 
138 
137 

136 
135 
134 
133 
132 

131 
130 
129 
128 
127 

126 
125 
124 
123 
122 

121 
120 

119 

Description 

I 
Thick-~ Cumula-~ Pt06 

ness tive thick- (per-
(feet) ness (feet) cent) 

Rex Chert Member of the Phosphoria Formation (basal bed only) 

Meade Peak Phosphatic Shale Member of the Phosphoria Formation 

6241 ~udstone __________________________ _ 
6240 Chert and phosphate rock ____________ _ 
6239 ~udstone __________________________ _ 
6238 _____ do _____________________________ _ 
6237 _____ do _____________________________ _ 

6236 _____ do _____________________________ _ 
6235 Siltstone ___________________________ _ 
6234 _____ do _____________________________ _ 
6233 ~udstone __________________________ _ 
6232 _____ do _____________________________ _ 

6231 _____ do _____________________________ _ 
6230 ~udstone, phosphatic _______________ _ 
6229 ~udstone __________________________ _ 
6228 Phosphate rock, argillaceous __________ _ 
6227 ~udstone __________________________ _ 

6226 
6225 
6224 
6223 
6222 

6221 
6220 

6219 

_____ do _____________________________ _ 
_____ do _____________________________ _ 
Phosphate rock _____________________ _ 
Phosphate rock, argillaceous __________ _ 
Siltstone, phosphatic _________________ _ 

~udstone __________________________ _ 
Phosphate rock and phosphatic mud-

stone. 
Phosphate rock _____________________ _ 

0. 6 
1.3 
1.4 
1.0 
1.9 

1.4 
2. 3 
2.4 
2. 1 
2. 6 

.9 
1.0 
1.3 
.5 

1.2 

.9 
1.2 
. 9 

1. 1 
1.5 

.8 
1.0 

1.0 

0. 6 
1.9 
3. 3 
4. 3 
6. 2 

7. 6 
9. 9 

12. 3 
14.4 
17.0 

17. 9 
18. 9 
20. 2 
20. 7 
21. 9 

22. 8 
24. 0 
24. 9 
26. 0 
27. 5 

28.3 
29.3 

30. 3 

6. 7 
23. 7 

2. 1 
5. 1 
.9 

2. 5 
.6 
.7 

1.8 
3.0 

7. 5 
10. 5 

2. 3 
31. 8 

3. 7 

.9 
1.4 

35. 0 
34. 8 
10. 1 

1.6 
18.4 

29. 5 
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TABLE 15.-Chemical analyses for P205 in samples frorn the stratigraphic section of 
the Meade Peak Phosphatic Shale M ernber of the Phosphoria Formation measured 
on Dry Ridge, sarnple lot 1306a-Continued 

Bed Sample 

p 118 6218 

117 6217 

116 6216 
115 6215 
114 6214 
113 6213 
112 6212 

Description 

Phosphate rock and phosphatic mud-
stone. 

Phosphate rock _____________________ _ 

11udstone __________________________ _ 
Phosphate rock and phosphatic mudstone_ 
Phosphate rock _____________________ _ 
Phosphate rock and phosphatic mudstone_ 
Phosphate rock, argillaceous __________ _ 

\ Thick-
ness 
(feet) 

1.7 

1.3 

.8 
1.0 
.9 

1.2 
1.7 

111 6211 Limestone, phosphatic________________ . 4 
110 6210 Mudstone, phosphatic________________ 2. 6 
109 6209 Phosphate rock, argillaceous___________ 2. 8 
108 6208 _____ do______________________________ 1. 4 
107 6207 _____ do______________________________ 1. 9 

106 6206 11udstone, phosphatic________________ 3. 1 
105 6205 _____ do______________________________ 1. 1 
104 6204 Siltstone, calcareous__________________ 2. 1 
103 6203 11udstone, phosphatic________________ 2. 7 
102 6202 _____ do______________________________ 1. 7 

101 6201 11udstone___________________________ . 8 
100 6200 Phosphate rock, argillaceous___________ . 7 
99 6199 11udstone, phosphatic________________ 1. 4 
98 6198 _____ do______________________________ 1.1 
97 6197 _____ do______________________________ 1. 2 

96 6196 Phosphaterockandphosphaticmudstone_ . 8 
95 6195 11udstone___________________________ . 8 
94 6194 11udstone, phosphatic________________ . 7 
93 6193 _____ do______________________________ . 7 
92 6192 _____ do______________________________ . 9 

91 6191 11udstone___________________________ 2. 4 
90 6190 11udstone, phosphatic________________ . 8 
89 6189 _____ do______________________________ 1. 1 
88 6188 _____ do______________________________ 1. 2 
87 6187 _____ do______________________________ 1. 1 

86 6186 Mudstone___________________________ 3. 0 
85 6185 _____ do______________________________ 1. 2 
84 6184 _____ do______________________________ . 9 
83 6183 _____ do______________________________ . 7 
82 6182 _____ do______________________________ 2. 3 

81 6181 Phosphate rock and mudstone_________ . 6 
80 6180 Phosphaterockandphosphaticmudstone_ 1. 0 
79 6179 11udstone___________________________ 1. 7 
78 6178 Mudstone, phosphatic________________ . 9 
77 6177 _____ do______________________________ 1. 0 

76 6176 _____ do______________________________ 1. 0 
75 6175 Mudstone___________________________ 1. 1 
74 6174 _____ do______________________________ . 7 
73 6173 _____ do______________________________ 1. 3 
72 6172 _____ do______________________________ . 8 

Cumula­
tive thick­
ness (feet) 

32. 0 

33. 3 

34. 1 
35. 1 
36. 0 
37. 2 
38. 9 

39. 3 
41. 9 
44. 7 
46. 1 
48.0 

51. 1 
52. 2 
54. 3 
57. 0 
58. 7 

59.5 
60. 2 
61. 6 
62. 7 
63. 9 

64. 7 
65.5 
66.2 
66. 9 
67.8 

70.2 
71. 0 
72. 1 
73.3 
74.4 

77.4 
78. 6 
79. 5 
80.2 
82. 5 

83. 1 
84. 1 
85.8 
86.7 
87.7 

88. 7 
89.8 
90. 5 
91. 8 
92.6 

22. 0 

27. 9 

4. 6 
12. 2 
32. 7 
36. 5 
33.0 

17. 6 
14. 6 
26.9 
24.4 
21. 6 

13. 7 
8. 7 
1.5 

14. 5 
12. 4 

7.4 
19. 6 
10.0 
13. 6 
17. 0 

19. 8 
1.5 

13. 1 
17. 6 
12. 3 

7. 5 
7. 7 
9. 2 

18. 3 
11. 4 

4. 4 
5. 1 
6. 0 
.7 

3. 6 

5. 2 
14. 6 
3.4 

10. 8 
14. 0 

13. 0 
6. 0 
7. 3 
3. 2 
.7 



46 GEOLOGY OF STEWART FLAT QUADRANGLE, IDAHO 

TABLE 15.-Chemical analyses for P20 5 in samples from the stratigraphic section of 
the Meade Peak Phosphatic Shale Mem6er of the Phosphoria Formation measured 
on Dry Ridge, sample lot·1306a-Continued 

Thick- Cwnula- P205 
Bed Sample Description ness tive thick- (per-

(feet) ness (feet) cent) 
------------·--·-----------------------------l------l-------1-----

p 71 6171 
70 6170 

69 6169 
68 6168 
67 6167 

Siltstone, calcareous _________________ _ 
Phosphate rock and phosphatic silt-

stone ____________________________ _ 
Siltstone ___________________________ _ 
~udstone __________________________ _ 
Phosphate rock and phosphatic silt-stone ____________________________ _ 

1.7 

1.0 
1.4 
1.8 

1.3 

66 6!66 Siltstone____________________________ 2. 3 
65 6165 _____ do______________________________ 1. 7 
64 6164 Siltstone, phosphatic__________________ . 8 
63 6163 Phospate rock_______________________ . 9 
62 6162 _____ do______________________________ 1. 7 

61 
60 
59 
58 
57 

6161 
6160 
6159 
6158 
6157 

Siltstone, phosphatic__________________ 1. 1 
Phosphate rock______________________ . 6 
Phosphate rock, argillaceous ____ :-______ 2. 0 
~udstone___________________________ 1. 8 
~udstone, phosphatic________________ 1. 6 

56 6156 _____ do______________________________ . 8 
55 6155 _____ do______________________________ . 8 
54 6154 ~udstone___________________________ 1. 8 
53 1653 ~udstone, phosphatic________________ 2. 1 
52 1652 _____ do______________________________ 1.1 

51 1651 _____ do______________________________ . 9 
50 1650 Siltstone, calcareous_·-________________ 1. 7 
49 1649 ~udstone___________________________ . 8 
48 1648 Siltstone, calcareous__________________ 3. 2 
47 1647 Chert and mudstone__________________ 1. 0 

46 1646 ~udstone_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . 6 
45 6145 _____ do ______________________________ 1.1 
44 6144 _____ do______________________________ 1. 5 
43 6143 _____ do______________________________ 1. 8 
42 6142 _____ do______________________________ 1. 3 

41 6141 _____ do______________________________ 1. 8 
40 6140 ~udstone, phosphatic________________ 2. 2 
39 6139 _____ do______________________________ 1. 8 
38 6138 ~udstone___________________________ 1. 0 
37 6137 ~udstone, phosphatic________________ 1. 2 

36 6136 _____ do______________________________ 1. 8 
35 6135 Mudstone___________________________ . 6 
34 6134 ~udstone, phosphatic________________ 2. 1 
33 6133 _____ do______________________________ 2. 4 
32 6132 _____ do______________________________ 2. 7 

31 6131 Phosphate rock, argillaceous___________ 2. 9 
30 6130 Phosphate rock______________________ 1. 2 
29 6129 _____ do______________________________ 1. 1 
28 6128 _____ do______________________________ . 8 
27 6127 Phosphate rock, argillaceous___________ . 8 

26 6126 _____ do______________________________ 2. 3 

94. 3 

95. 3 
96.7 
98. 5 

99. 8 

102. 1 
103. 8 
104. 6 
105.5 
107.2 

108.3 
108. 9 
110.9 
112.7 
114.3 

115. 1 
115.9 
117. 7 
119. 8 
120. 9 

121. 8 
123.5 
124. 3 
127. 5 
128. 5 

134. 5 
135. 5 
137. 1 
138. 9 
140. 2 

142. 0 
144. 2 
146.0 
147.0 
148.2 

150. 0 
150. 6 
152. 7 
155. 1 
157. 8 

160. 7 
161. 9 
163. 0 
163.8 
164. 6 

166.9 

5. 2 

10.4 
2. 5 
1. 1 

11. 7 

.6 

.8 
8. 4 

19. 5 
32.8 

9. 0 
22. 3 
28. 9 

5. 4 
18. 1 

.9. 3 
16. 8 

5. 2 
14. 2 
15. 2 

9. 7 
.6 

2. 3 
.2 

1.4 

2. 0 
3. 2 
7. 3 
2. 4 
6. 3 

5. 5 
8. 6 
8. 1 
3. 3 

15. 6 

15. 6 
1.7 

13.4 
15. 5 
17.4 

22.0 
23. 4 
29. 8 
25.6 
27.0 

22. 6 
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TABLE 15.-Chemical analyses for P20 5 in samples from the stratigraphic section of 
the Meade Peak Phosphatic Shale Member of the Phosphoria Formation measured 
on Dry Ridge, sample lot 1306a-Continued 

Thick- Cumula- P20s 
Bed Sample Description ness tive thick- (per-

(feet) ness (feet) cent) 
-----

p 25 6125 Siltstone ____________________________ 2.4 169.3 6. 6 
24 6124 ~udstone ___________________________ 3. 0 172. 3 6. 1 
23 6123 _____ do ______________________________ .9 173.2 4.9 
22 6122 ~udstone, phosphatic ________________ .9 174. 1 10. 2 

21 6121 Siltstone ____________________________ 2. 1 176. 2 2. 7 
20 6120 Phosphate rock ______________________ .6 176.8 23. 6 
19 6119 Phosphate rock, argillaceous ___________ 3. 9 180. 7 25.9 
18 6118 ~udstone, phosphatic ________________ 1.4 182. 1 12.9 
17 6117 Phosphate rock, argillaceous ___________ 1.8 183. 9 28. 5 

16 6116 _____ do ______________________________ 1.4 185.3 31. 3 
15 6115 _____ do ______________________________ .5 185.8 25.3 
14 6114 _____ do ______________________________ 3.3 189. 1 28. 7 
13 6113 Mudstone, phosphatic ________________ 1.3 190.4 15.3 
12 6112 Phosphate rock, argillaceous ___________ .9 191. 3 27.4 

11 6111 _____ do _____________________________ ~ 1.2 192.5 25.8 
10 6110 _____ do ______________________________ 1.1 193. 6 23. 2 
9 6109 Phosphate rock ______________________ .9 194. 5 25.9 
8 6108 _____ do ______________________________ .7 195. 2 31. 8 
7 6107 _____ do ______________________________ .9 196. 1 32. 5 

6 6106 _____ do ______________________________ 2. 5 198.6 32. 7 
5 6105 _____ do ______________________________ 2. 9 201. 5 30. 7 
4 6104 ~udstone ___________________________ 1. 1 202.6 6.5 
3 6103 _____ do ______________________________ 1.2 203.8 .9 
2 6102 _____ do ______________________________ .9 204. 7 1.2 

1 6101 Phosphate rock ______________________ .6 205.3 31. 6 



TABLE 16.-Chemical and radiometric analyses of samples from the stratigraphic section of the Meade Peak Phosphatic Shale Member of the 
Phosphoria Formation measured on Timber Creek, sa,mple lot 1310 

[Samples obtained in bulldozer trench on east limb of Snowdrift anticline, S ~2 sec. 21, T. 8 S., R. 45 E., Caribou County, Idaho. Section measured by M.A. Warner, R. G. Waring, 
R. A. Smart, J.D. Weiser, and M. E. Thompson and sampled by Smart, Waring, H. W. Peirce, and Warner in August 1949. Samples analyzed for P 20s and acid insoluble by 
U.S. Bur. Mines laboratory, Albany, Oreg., and for other constituents by the U.S. Geol. Survey] 

Bed Sample Description 
Thick­

ness 
(feet) 

Chemical analyses (percent) 

t~~~Jil~ak-~-----~---~ ---~ ---~ ----~------
ness (feet) P20s AbOa Fe20a ~o~s.on . Acid Uranium 

1gmtwn msoluble 

Rex Chert Member of Phosphoria Formation (basal bed only) 

R-11 14235-MA W .. ------1 Chert. ------------------------------------------1 2. 21 2.21 o. 51----------1----------/----------/ 94. o 1 o. 001 1 

Meade Peak Phosphatic Shale Member of Phosphoria Formation 

p 115 4234-MA W .. ______ Mudstone. ____ ... _ ... _. ______________________ . __ 1.5 1.5 1.7 ---------- ---------- ---------- 91.0 0.003 
114 4233-MA W ________ Mudstone and phosphate rock __________________ 1.2 2. 7 10.4 ---------- ---------- ---------- 60.6 . 008 
113 4232-MA W ____ .... Mudstone _______________________________________ 2. 7 5.4 4. 7 ---------- ---------- ---------- 71.5 .004 
112 4031-MA W ________ __ ... do. _________________________________________ 1.5 6.9 5.1 ---------- ---------- ---------- 65.7 .006 
111 4030-MAW ____ ---- ..... do. ___________ .. __ .. ________________________ 1.8 8. 7 1.8 ---------- ---------- ---------- 78.6 .002 

110 4029-MA W ________ __ ... do._. __ ------------ .. ___________________ .... 2. 5 11.2 2. 0 ---------- ---------- ---------- 79.1 . 002 
109 4228-MA W ________ Mudstone, carbona tic .... __________________ ..... 2. 7 13.9 .6 ---------- ---------- ---------- 68.8 . 001 
108 4227-MA W ________ Mudstone ... _________________________________ ... 1.3 15.2 .6 ---------- ---------- ---------- 82.9 . 001 
107 4226-MA W ________ __ ... do __ . ________________________ --------------- 2.0 17.2 1.6 ---------- -------- ---------- 78.0 .002 
106 4459-RG W _________ ..... do. _______ .. ________________________________ .9 18.1 1.1 ---------- 80.5 . 002 

105 4458-R G W _____ .. -- __ ... do. _____________________________ .. __________ .6 18.7 3.0 ---------- ---------- ---------- 65.6 . 003 
104 4457-RGW ..... ---- . _ ... do ____ .. ____ ------------ ____________________ 3.3 22.0 3.0 ---------- ---------- ---------- 73.6 . 004 
103 4456-RG W _____ .. -- Phosphate rock, argillaceous __ ------------------ .7 22.7 28.2 ---------- ---------- ---------- 20.2 .011 
102 4455-RG W _____ .. -- Mudstone _______________________________________ 3.0 25.7 3.8 ---------- ---------- ---------- 71.9 . 004 
101 4454-R G W __ .. ___ -- Phosphate rock ... ------------------------------ 1.7 27.4 35.7 0.86 0.35 4. 75 3.4 . 012 

100 4453-RGW ....... -- . _ ... do ________ .. ______________ . _____ .. __________ 1.3 28.7 36.0 .85 . 33 5. 55 3. 2 .014 
99 4452-RGW _________ Phosphate rock and mudstone .. ________________ 1.2 29.9 29.6 2.98 1. 05 4.50 17.5 .010 
98 4451-RGW ....... -- Mudstone .. _._. _________ . __ . __________________ ._ 1.0 31.5 6.2 9.05 2. 78 5. 65 71.3 .003 
97 4450-RGW ....... -- Phosphate rock, argillaceous, and phosphatic 1.0 32.5 21.1 6.98 2.10 4.80 36.7 . 008 

mudstone. 
96 5209-RG W _______ -- Phosphate rock .. _____________ ------------------ 1.0 33.5 34.4 1. 34 . 60 2. 75 8.2 .015 

95 5208-RG W _______ -- ___ .. do._._ .. ____ .. _ ---------------------------- 1.9 35.4 32.5 1. 84 . 80 2.80 12.7 . 016 

Radio­
metric 

analyses 
(percent 

eU) 

0.000 

0.001 
.005 
. 004 
. 005 
. 003 

. 003 

.001 

. 004 

.002 

. 002 

.004 

.004 

.009 

.004 

.009 

. 011 

. 009 

. 004 

. 007 

. 013 

.013 

f+:.. 
00 

0 
t?=J 
0 
t"l 
0 
0 
t-1 

0 
l""_j 

l/). 

1-3 
tr_j 

~ 
~ 
1-3 

l""_j 

~ 
D 

~ 
t;:j 

~ 
0 
t"l 

... t?=J 

1-1 
t;:j 

~ 



94 5207-RGW _________ Phosphate rock argillaceous _____________________ .7 36.1 25.1 3.90 1.13 3. 70 28.5 . 012 . 010 
93 5206-RGW ________ _____ do __________ -- ______ ------------------------ .6 36.7 24.1 4.06 1. 38 4. 90 30.6 . 008 .008 
92 5205-RG W _______ -- Phosphate rock, argillaceous, and mudstone _____ .8 37.5 15.4 6.08 1. 98 6.93 460 9 0 008 . 007 > 
91 4445-RAS ________ - _ Phosphate rock, argillaceous __ ------------------ 1.1 38.6 180 6 5.68 2o00 5. 50 43.0 0 007 0006 z 

4444-RAS __________ Phosphate rock _____________________________ ---- 1.1 39.7 2.46 0 75 3.45 140 5 .018 . 014 > 
90 30.8 ~ 
89 4443-RAS __________ _ ____ do __________________ - _- _- _- _- _-------------- .9 40° 6 37.1 1. 34 o33 3.15 3o 6 0019 0 016 ~ 
88 4442-RAS __________ _____ do _________ - __________ --------------------- 2.2 42.8 35.5 1.18 . 55 4.88 40 0 .019 . 017 rJ). 

87 4441-RAS __________ Phosphate rock, argillaceous ____ ---------------- 2.3 45.1 23.6 4.15 1. 80 11.50 18.4 .015 o014 t;j 

86 4440-RAS __________ Phosphate rock _______________ ------------------ 1.9 47.0 2901 1. 94 1. 33 10.95 1003 . 021 . 017 U1 

85 4439-RAS __________ Phosphate rock, argillaceous ____________________ 1.9 48.9 24.9 3.35 1. 78 15.00 17.6 . 012 . 011 0 

84 4438-RAS __________ _____ do _________________________________ -_-_-_-_-- 1.2 5001 24.5 3.60 1. 23 15.70 18.7 .012 . 010 
1-,j 

83 4437-RAS __________ _____ do _________________________________ -_-_-_---- 2.3 52.4 23.7 4.10 1. 35 13.50 2203 . 010 . 007 
~ 82 4436-RAS __________ Mudstone, phosphatic ____ ---------------------- 1.8 5402 12.5 ---------- ---------- ---------- 460 8 .007 . 006 

81 4435-RAS __________ _____ do ___________________________________________ 1.4 55.6 80 7 ---------- ---------- ---------- 61.6 . 004 . OOA t;j 

> 
80 5756-JDW _________ Carbonate rock ___ ------------------------------ 05 56.1 5.3 ---------- ---------- ---------- 60 5 0 002 . 003 t;::l 

t;j 
79 5755-JDW _________ Mudstone _____________________________ ---------- .9 57.0 2. 2 ---------- ---------- ---------- 76.7 . 002 . 002 
78 5754-JDW _________ Phosphate rock, argillaceous ____________________ 08 57.8 15.6 ---------- ---------- ---------- 39.7 .006 . 006 "'d 
77 5753-JDW _________ Mudstone, phosphatic ____ ---------------------- 4. 3 62.1 14.4 ---------- ---------- ---------- 42.2 . 005 . 005 t;j 

76 5752-JDW _________ Phosphate rock, argillaceous, and mudstone ______ 2.0 64.1 17.8 ---------- ---------- ---------- 38.2 . 005 . 005 > 
75 5750-JDW _________ Phosphate rock, argillaceous ____________________ . 7 64.8 19.7 35.5 . 005 . 006 

p:j 
---------- ---------- ----------

74 5749-JDW _________ Mudstone, phosphatic ______________ ------------ . 7 65.5 8. 0 ---------- ---------- ---------- 630 5 . 004 . 005 "'d 
73 5748-JDW _________ _____ do _________________________________ -_-_-_---- . 7 6602 15.3 ---------- ---------- ---------- 4803 .004 . 005 1!1 
72 5747-JDW _________ --- __ do _______________________________________ -_-- .8 67.0 130 2 ---------- ---------- ---------- 52.2 0 003 0 004 0 
71 5746-DFD _________ Phosphate rock, argillaceous ____________________ 1.3 6803 2804 ---------- ---------- ---------- 20.5 0 004 0 006 rJ). 

"'d 
70 5765-MET _________ Mudstone, phosphatic __ ------------------------ .8 69.1 9.3 ---------- ---------- ---------- 67.3 .002 . 004 ~ 69 5764-MET _________ - ____ do _____________________________________ -_-_-- 1.2 70.3 15.3 ---------- ---------- ---------- 52.8 .004 . 005 
68 5763-MET _________ Mudstone, phosphatic __ ------------------------ 2.4 72.7 13.5 ---------- ---------- ---------- 55.0 . 004 0 004 ~ 
67 5762-MET _________ _____ do _____________________________ -------------- 2.0 74.7 8o2 ---------- ---------- ---------- 69.0 0 003 . 003 
66 5761-MET _________ --- __ do _______________________________ ------------ 2.1 76.8 805 ---------- ---------- ---------- 66.7 .003 . 003 0 

65 5760-MET _________ Phosphate rock, argillaceous ____ ---------------- 1.2 78.0 23.0 ---------- ---------- ---------- 29.5 . 005 0 005 ~ 
64 5745-MET _________ Phosphate rock, argillaceous, and mudstone _____ 2.4 80.4 902 ---------- ---------- ---------- 61.6 .004 . 003 > 
63 5744-MET _________ Mudstone _______________ - ___ -------------------- 1.1 81.5 3. 0 ---------- ---------- ---------- 77.0 .002 .002 ~ 
62 5743-MET _________ _____ do _____________________________ ---_---------- .9 8204 20 2 ---------- ---------- ---------- 80.9 . 001 . 002 t;j 

61 5742-MET _________ _____ do _____________________________ -_-_---------- 1.2 830 6 2. 8 ---------- ---------- ---------- 78.9 . 002 . 003 

60 5741-MET _________ __ - __ do _______________________________________ ---- 2. 9 86.5 4. 9 ---------- ---------- ---------- 69.7 . 003 .002 ~ 
59 5740-MET _________ _____ do _______________________ - ________ ----------- . 6 87.1 204 ---------- ---------- ---------- 80.0 . 001 o002 t;j 

58 5739-MET _________ _____ do ___________________________________________ 1.1 88.2 5.5 ---------- ---------- ---------- 72.3 . 002 .003 ~ 
57 5738-MET _________ Phosphate rock and mudstone __________________ 1.7 89.9 8. 7 ---------- ---------- ---------- 51.2 0 004 . 004 td 
56 5737-MET _________ Mudstone, phosphatic ___ ----------------------- . 7 900 6 9o 9 ---------- ---------- ---------- 59.5 .002 . 002 t;j 

~ 

55 5736-MET _________ Mudstone _______ -_-_-_-- __ -_-------------------- 1.0 91.6 70 7 ---------- ---------- ---------- 59.2 .003 . 004 
54 5735-M ET _________ Chert, phosphatic ___________________ - ___ -------- 2.4 94.0 11.0 ---------- ---------- ---------- 62.9 .003 . 004 
53 5734-MET _______ -_ Mudstone _________________________ ------------- 2. 0 96.0 .7 ---------- ---------- ---------- 860 7 .001 . 002 
52 5733-MET _______ -_ _____ do _________________________________ - __ ------- 1.5 97.5 203 ---------- ---------- ---------- 8308 .001 .003 ~ 
51 5732-MET _________ Chert, phosphatic _______ ------------------------ 2.4 99.9 8. IT ---------- ____________________ 680 7 .003 . 003 ~ 



TABLE 16.-Chemical and radiometric analyses of samples from the stratigraphic section of the Meade Peak Phosphatic Shale Member of the 
Phosphoria Formation measured on Timber Creek, sample lot 1310-Continued 

Bed 

p 50 
49 
48 
47 
46 

45 
44 
43 
42 
41 

40 
39 
38 
37 
36 

35 
34 
33 
32 
31 

30 
29 
28 
27 
26 

Sample Description 
Thick­

ness 
(feet) 

Cumula­
tive thick­
ness (feet) 

Chemical analyses (percent) 

P 20 5 I AhOa I F'e20a I :r-o~s.on I· Acid I 1gmt10n msoluble 

Meade Peak Phosphatic Shale Member of Phosphoria Formation-Continued! 

5731-MET --------- Mudstone _______________________________________ 3.3 103.2 0. 7 ---------- ---------- ---------- 86.2 5730-MET _________ _. ___ do __________________________________________ 1.2 104.4 1.0 ---------- ---------- ---------- 86.6 5729-MET _________ Chert, phosphatic _________ ---------------------- 4.9 109.3 15.5 ---------- ---------- ---------- 50.1 
5728-MET --------- Mudstone, phosphatic. __ ----------------------- .9 110.2 9. 7 ---------- ---------- ---------- 59.6 
5727-MET --------- Mudstone ___________ ---------------------------- 2.1 112.3 6.1 ---------- ---------- ---------- 68.8 

5726-MET --------- _____ do. _________________________________________ 2.4 114.7 6.4 ---------- ---------- ---------- 65.6 
5779-JDW --------- Phosphate rock, argillaceous.------------------- 1.7 116.4 23.2 ---------- ---------- ---------- 15.2 
5778-JDW --------- Mudstone and phosphatic mudstone ____________ 1.9 118.3 10.4 ---------- ---------- ---------- 51.5 5777-JDW _________ Mudstone, phosphatic. __ ----------------------- 4. 2 122.5 14.1 ---------- ---------- ---------- 36.6 5776-JDW _________ -- ___ do __________________________________________ 1.9 124.4 8.4 ---------- ---------- ---------- 60.7 

5759-JDW --------- Carbonate rock, argillaceous. __ ----------------- 1.7 126.1 1.0 ---------- ---------- ---------- 29.1 5758-JDW _________ --- __ do __________________________________________ 
1.2 127.3 1.1 ---------- ---------- ---------- 43.6 5757-JDW _________ Mudstone ______________________________________ 1.2 128.5 2. 5 ---------- ---------- ---------- 78.0 

5773-MET --------- Mudstone, carbonatic ___________________________ 2.3 130.8 1.2 ---------- ---------- ---------- 54.3 
5772-MET --------- Mudstone _______________________ - ______________ 1.3 132.1 2. 7 ---------- ---------- ---------- 64.3 
5771-MET _________ ---_.do. _________________________________________ 1.5 133.6 2. 0 ---------- ---------- ---------- 74.3 5770-MET _________ Mudstone, cherty _______________________________ .9 134.5 2. 0 ---------- ---------- ---------- 85.3 
5769-MET --------- Mudstone _______________________________________ 2. 0 136.5 3. 5 ---------- ---------- ---------- 72.3 
5768-MET --------- _____ do __________________________________________ 4. 6 141.1 5. 0 ---------- ---------- ---------- 66.7 
5767-MET --------- Mudstone, phosphatic. __ ----------------------- 3.2 144.3 8. 7 ---------- ---------- ---------- 57.7 

5766-MET --------- Mudstone, carbonatic ___________________________ . 7 145.0 5. 7 ---------- ---------- ---------- 52.7 5725-JDW _________ Phosphate rock, argillaceous __ ------------------ 3.5 148.5 18.2 ---------- ---------- ---------- 31.9 5724-JDW _________ Mudstone, phosphatic. __ ----------------------- 1.3 149.8 10.4 ---------- ---------- ---------- 56.1 5723-JDW _________ _- ___ do __________________________________________ 2. 7 152.5 14.8 ---------- ---------- ---------- 42.2 
5722-JDW _ _ _______ Mudstone, phosphatic; highly crumpled and 3.2 155.7 14.2 ---------- ---------- ---------- 40.1 

weathered. 

Uranium 

0. 001 
.001 
. 003 
. 003 
.002 

. 003 

. 016 

. 005 

. 005 

.002 

. 001 

. 001 

.002 

. 001 

. 002 

. 002 

. 002 

. 003 

. 002 

. 002 

. 003 

. 004 

.002 

.003 

.003 

Radio­
metric 

analyses 
(percent 

eU) 

0. 001 
. 003 
. 004 
. 003 
.003 

.004 

. 014 

. 006 

. 005 

. 003 

. 003 

.002 

.003 

. 002 

.003 

. 002 

. 002 

. 004 

. 003 

. 003 

. 004 

.004 

. 004 

. 003 

. 005 

Cl 
0 

~ 
0 
t"4 
0 
Cl 
~ 

0 
P:;l 

UJ. 
8 
trJ 

~ 
~ 
8 

P:;l 
t"4 

~ 
£) 
q 
> 
1:::1 
~ 

~ 
§ 
trJ 

H 
1:::1 

~ 
0 



25 5721-JDW _________ Mudstone, phosphatic ___ ----------------------- 1.5 157.2 15.4 ---------- ---------- 45.4 .003 
24 5720-JDW _________ Phosphate rock, argillaceous ____________________ 1.7 158.9 25.3 ---------- 17.6 .005 
23 5719-JDW _________ _____ do _______ - ___________ - _-- __ ------------ ----- 1.2 160.1 25.4 ---------- ---------- ---------- 22.5 .009 
22 5718-JDW _________ Mudstone, phosphatic ______ -------------------- 3.0 163.1 15.8 ---------- ---------- ---------- 47.5 .004 
21 5717-JDW _________ _____ do _____ --- _____ -- ___ ----- _-------- ---------- 3.4 166.5 12.7 ---------- ---------- ---------- 51.3 . 004 

.007 

. 005 

~ . 010 
.005 
. C06 ~ 

20 5716-JDW _________ _____ do _____ --- _____ -- ____ ----------------------- 1.5 168.0 8.8 ---------- ---------- ---------- 61.5 .002 
19 5715-JDW _________ Phosphate rock, argillaceous ____________________ 3.0 171.0 25.4 ---------- ---------- ---------- 19.3 .009 
18 5714-JDW --------- _____ do _____ ---- _____ - ___ ------------------------ 2.1 173.1 21.0 ---------- ---------- ---------- 31.9 . 009 
17 5713-JDW _________ Mudstone, phosphatic ___ ----------------------- 1.3 174.4 8.4 ---------- ---------- ---------- 64.7 .003 
16 5712-JDW _________ Phosphate rock ___ ---------------- ______________ 5. 0 179.4 31.5 1. 53 . 70 7.30 8.9 .012 

. 005 ~ 
Ul . 011 t:.".l 

.010 Ul 

. 006 

. 012 0 
~ 

15 5711-JDW _________ ____ .do _____ --- ______ -- _ ------ __ ------ ----------- 1.4 180.8 29.4 2.04 .85 7.15 14.9 . 013 
14 5710-JDW _________ Phosphate rock, argillaceous ____________________ 1.0 181.8 16.3 6. 20 2.05 9.35 40.5 . 006 
13 5709-JDW _________ Phosphate rock ___ ------------------ __ ---------- .9 182.7 30.4 2.30 .95 7.00 11.5 .010 
12 5708-MAW ________ Phosphate rock, argillaceous __ ------------------ .7 183.4 15.9 7.32 1. 95 9. 20 38.7 . 005 
11 5707-MAW ________ ____ .do ______________________ - ______________ - ____ 2.4 185.8 27.4 3.30 1.18 6. 75 16.2 . 007 

.014 
~ .008 

.012 t:.".l 

. 009 > . 007 t=' 
t:.".l 

10 5706-MAW ________ _____ do _______________________ - _____ ---- __ -------- 1.2 187.0 25.0 2. 76 1.48 5.67 24.8 .003 
9 5705-MAW ________ ____ .do _______ ---- __ ---_-------------------------- 2.1 189.1 22.5 4.65 2.00 7.50 24.3 .003 
8 5704-MAW ________ Phosphate rock ___ ------------------------------ 1.9 191.0 32.1 1. 47 2.88 6.40 3.5 .008 
7 5239-MA W ________ _____ do ___________________________________________ 2.9 193.9 33.1 . 70 .53 7.55 2.3 .025 
6 5703-MAW ________ _____ do _______ -- ______ - _____ ---- __ ----_----------- 1.2 195.1 31.6 1.17 .68 6.20 6.0 . 013 

.003 

. 004 1-d 

.009 t:.".l 

.024 > 

. 012 ~ 

5 5702-MA W ________ Mudstone _______________________________________ 1.2 196.3 .3 ---------- ---------- ---------- 75.3 . 001 
4 5701-MAW ________ _____ do _______________ ----_---- ___ ---- __ ---------- 2.4 198.7 .4 ---------- ---------- ---------- 71.9 .001 
3 4238-MAW ________ _____ do ___________________ ---- ____ ----_----------- 1.2 199.9 . 7 ---------- ---------- ---------- 70.3 .001 
2 4237-MAW ________ _____ do ________________ --------- ________ ----_- ____ .7 200.6 7.6 ---------- ---------- ---------- 57.0 .002 
1 4236-MA W ________ Phosphate rock, argillaceous ___ ----------------- .5 201.1 26.4 ---------- ---------- ---------- 15.5 .009 

.004 1-d 

.001 P:l 

.002 0 

. 004 Ul 

.009 1-d 
P:l 
> 
~ 
Q 

~ 
t:.".l 

~ 
t:.".l 

~ 
t:.".l 
l;l:1 

~ 
1-L 



TABLE 17.-Chemical and rad1:ometric analyses of samples from the stratigraphic section of the Meade Peak Phosphatic Shale JY[ember of the 
Phosphoria Formation measured at Lone Pine Spring, sample lot 1298 

[Samples obtained in bulldozer trench on the west limb of the Snowdrift anticline, SE!-4 sec. 33, T. 8 S., R. 45 E., Caribou County, Idaho. Section measured and sampled by 
M.A. Warner, R. A. Smart, R. B. Waring, R. S. Jones, and R. P. Sheldon, 1949. Samples analyzed for P205 and acid insoluble by the U.S. Bur. Mines laboratory, Albany, 
Oreg., and for other constituents by the U.S. Geol. Survey laboratory, Washington, D.C.] 

Bed Sample Description 
Thick­

ness 
(feet) 

Chemical analyses (percent) 
Cumula- ~--------------------------~--------­

tive thick-
ness (feet) P205 I AbOa I Fe20a ! !--o~s.on I· Acid I Uranium 

1gmtwn msoluble 

Rex Chert Member of Phosphoria Formation (basal bed only) 

Radio­
metric 

analyses 
(percent 

cU) 

R-11 1--------------------- Chert_ ___________ -------------------------------/ 1.81 1. 
8 /----------/----------1----------1----------1----------/------------/------------

Meade Peak Phosphatic Shale Member of Phosphoria Formation 

P 115 5080-MA W ________ Mudstone ______________________________________ _ 
114 5006-MA W _ _ _ _____ Phosphate rock, argillaceous ___________________ _ 
113 5007-MA W _ _ _ _____ Mudstone ______________________________________ _ 
112 5008-MA W _____________ do __________________________________________ _ 
111 5009-MA W _____________ do __________________________________________ _ 

110 5010-MA W _____________ do __________________________________________ _ 
109 5011-MAW _____________ do ____ ---------------------------------------
108 5012-MA W _____________ do __________________________________________ _ 
107 5013-MAW _____________ do ____ ----------- _________ -~--------- _______ _ 
106 5014-MAW ________ Phosphate rock, argillaceous ___________________ _ 

105 5015-MA W _ _ _ _____ Mudstone ______________________________________ _ 
104 5016-MA W _ _ _ _____ Phosphate rock __ -------------------------------
103 5017-MA W ____________ .do _______ ------------------------------------
102 5018-MA W __ - ----- ----_do ___________________________________ --------
101 5019-MA W _ _ _ _____ Mudstone ______________________________________ _ 

100 5081-MA W _ _ _ _____ Phosphate rock and argillaceous phosphate rock_ 
99 5082-MA W _ _ _ _____ Phosphate rock, argillaceous_-------------------

~~ ~~~t~±; = = = ===== -~-~~~~~~~~~~~~~===========~====================I 96 5085-MA W ________ Mudstone ______________________________________ _ 

95 5086-MA W _ _ _ _____ Phosphate rock _______________ ------------------
94 5087-MA W _ _ _ _____ Mudstone, phosphatic. __ -----------------------
93 5088-MA W _ _ _ _____ Phosphate rock ___ ------------------------------
92 5089-MA W _ _ _ _____ Phosphate rock, argillaceous_-------------------
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91 5090-MA W ________ Phosphate rock ___________ ---------------------- 1.2 30.8 35.8 1.1 . 72 2. 76 6. 0 . 017 . 017 

90 5091-MAW ________ Mudstone, phosphatic ___ ----------------------- 1.3 32.1 11.7 6.8 2.84 5.34 55.7 ------------ .004 ~ t~ 89 5020-RAS __________ Phosphate rock ___ ------------------------------ 1.0 33.1 31.9 2. 0 . 76 1. 84 13.5 . 010 .015 
~ 88 5021-RAS __________ _____ do ________ ----------------------------_----- .9 34.0 38.5 .77 . 44 2. 70 1.2 . 016 . 016 > 
<:ll ~ I 87 5022-RAS __________ _____ do ___________________________________________ 1.5 35.5 33.5 2.3 1.11 3.92 8. 7 .014 .016 ~ 0 86 5023-RAS __________ _____ do ____ --------------------------------------- 1.2 36.7 27.4 2.9 1. 96 9.82 14.8 .014 .016 0 l/1 
~ I:?'J 

r 85 5024-RAS __________ _____ do _________ ------------------_-_- ________ ---- 1.5 38.2 32.5 1.7 . 51 8.54 6.3 .015 .015 l/1 
84 5025-RAS __________ Phosphate rock, argillaceous ___ ----------------- 2. 0 40.2 25.8 3.4 1.24 13.56 16.1 .009 .010 

0) 83 5026-RAS __________ ____ .do ___________________________________________ 2.2 42.4 22.6 4.0 1. 34 14.36 22.2 . 008 .009 0 
-l 82 5027-RAS __________ Mudstone _______________________________________ 2.3 44.7 6.5 ---------- ---------- ---------- 61.9 .002 . 004 ~ 

I 
81 5028-RAS __________ Mudstone, phosphatic ___ ----------------------- 2.5 47.2 15.4 ---------- ---------- ---------- 38.0 ------------ . 003 

80 5029-RAS __________ Mudstone, phosphatic, carbonatic _______________ 2. 0 49.2 10.7 37.9 .003 . 005 
~ 

<:ll ---------- ---------- ---------- I:?'J 
79 5030-RAS __________ Mudstone, phosphatic ___ ----------------- ______ 2.2 51.4 12.8 ---------- ---------- ---------- 51.0 . 003 . 005 > 
78 5031-RAS __________ Phosphate rock, argillaceous ____ ---------------- 1.3 52.7 24.2 ---------- ---------- ---------- 29.5 ------------ . 005 t;:j 
77 5032-RAS __________ Mudstone _______________________________________ .5 53.2 4.5 ---------- ---------- ---------- 73.0 ------------ .002 I:?'J 
76 5033-RAS __________ Mudstone, phosphatic __________________________ 1.0 54.2 10.1 ---------- ---------- ---------- 61.7 ------------ .004 

1-d 
7.'i 5034-RAS __________ Phosphate rock, argillaceous ____ ---------------- .8 55.0 20.7 ---------- ---------- ---------- 34.1 .003 .007 I:?'J 
74 5035-RAS __________ Mudstone, phosphatic ___ ----------------------- .8 55.8 12.2 ---------- ·---------- ---------- 54.2 ------------ . 004 > 
73 5036-RAS __________ Mudstone _______ ------_------------------------- 1.6 57.4 7. 5 ---------- ---------- ---------- 66.8 ------------ . 003 Pi 
72 5037-RAS __________ _____ do ___________________________________________ 1.4 58.8 6.4 ---------- ---------- ---------- 67.3 ------------ . 003 
71 5038-RAS __________ Mudstone, phosphatic ___ ---------------------- 1.4 60.2 8.6 ---------- ---------- ---------- 64.2 ------------ . 004 1-d 

~ 
70 5039-RAS __________ Phosphate rock, argillaceous ____ ---------------· 1.5 61.7 18.4 ---------- ---------- ---------- 40.2 . 005 . 005 0 
69 5092-RAS __________ Mudstone _______________________________________ 1.4 63.1 5.6 ---------- ---------- ---------- 67.3 ------------ . 004 lf1 

68 5093-RAS __________ ----_do _________ ------------ ____ ------------------ 1.2 64.3 2. 7 ---------- ---------- ---------- 76.5 ------------ .003 1-d 
67 5094-RAS __________ _____ do _________ ------_-------_----------- __ ------ 2. 0 66.3 3.0 ---------- ---------- ---------- 67.1 ------------ .004 ~ 
66 5095-RAS __________ _____ do ___________________________________________ 1.3 67.6 4.2 ---------- ---------- --------- 70.4 ------------ . 003 > 

8 
65 5040-RSJ ----- ____ -- _____ do ___________________________________________ 2.0 69.6 2.8 75.0 ------------ . 004 ~ 

---------- ---------- ---------- 0 
64 5041-RSL __________ ____ .do ___________________________________________ 1.2 70.8 3.5 ---------- ---------- ---------- 72.3 ------------ .002 
63 5042-RSJ ----------- Phosphate rock, argillaceous ____________________ .2 71.0 24.5 ---------- ---------- ---------- 23.5 .005 .007 

~ 62 5043-RSL __________ Mudstone, phosphatic __________________________ . 7 71.7 14.3 ---------- ---------- ---------- 61.0 .003 .005 
61 5044-RSJ ___________ Mudstone ___________________________________ ---- 2.6 74.3 7. 5 ---------- ---------- ---------- 66.0 ------------ .003 > 
60 5045-RSJ ___________ Mudstone, phosphatic __________________________ 38.0 .004 . 006 

~ 
2.8 77.1 14.4 ---------- ---------- ---------- I:?'J 

59 5046-RSJ ___________ _ - ___ do _________ ---- ___ - ___ ---_------------------- 2. 5 79.6 10.5 ---------- ---------- ---------- 58.5 ------------ . 004 
58 5047-RSJ ___________ Mudstone _____ -------- ___ - __ -_--------_--- __ ---- .7 80.3 3.1 ---------- ---------- ---------- 76.5 ------------ .002 ~ 57 5048-RSL __________ Mudstone, phosphatic and mudstone ___ -------- 1.7 82.0 3. 0 ---------- ---------- ---------- 83.0 ------------ .003 I:?'J 
56 5049-RSL __________ Mudstone _______ ---- ___ -_-_------- __ ----_------- 1.6 33.6 .7 ---------- ---------- ---------- 83.6 ------------ .002 a 55 5050-RSJ ___________ _____ do ___________________________________________ 1.8 85.4 7.5 ---------- ---------- ---------- 69.8 ------------ .004 
54 5051-RSL __________ _____ do ___________________________________________ 1.2 86.6 1.2 ---------- ---------- --- 87.2 ------------ .003 I:?'J 
53 5052-RSJ ___________ ----_do ____ --------------------------------------- 3.0 89.6 .6 ---------- ---------- ---------- 85.9 ------------ .003 ~ 
52 5053-RSJ ___________ Mudstone, phosphatic ___ ----------------------- .6 90.2 10.1 ---------- ---------- ---------- 64.7 ------------ .004 
51 5054-RSJ ___________ Mudstone _______________________________________ 1.5 91.7 .4 ---------- ---------- ---------- 90.2 ------------ .002 

50 5055-RSJ ____ _ ____ __ Mudstone, phosphatic ___ ------------- __________ 2.0 93.7 18.2 ---------- ---------- ---------- 45.8 ------------ .004 c.n 
49 5056-RSL __________ Mudstone, phosphatic and mudstone ____________ 1.5 95.2 I 8.6 ---------- ---------- ---------- 64.2 ------------ . 004 (J,.j 



TABLE 17.-Chemical and radiometric analyses of samples from the stratigraphic section of the Meade Peak Phosphatic Shale Member of the 
Phosphoria Formation measured at Lone Pine Spring, sample lot 1298-Continued 

Chemical analyses (percent) Radio-
Thick- Cumula- metric 

Bed Sample Description ness tive thick-

I I 
analyses 

(feet) ness (feet) P20s AhOa Fe20a I LoM on I Acid I Umnium (percent 
ignition insoluble eU) 

Meade Peak Phosphatic Shale Member of Phosphoria Formation-Continued 

p 48 5057-RSJ ----------- Mudstone _______________________________________ 2.4 97.6 4.4 ---------- ---------- ---------- 72.8 ------------ 0.004 
47 5058-RSL __________ Mudstone, phosphatic __ ------------------------ 2.4 100.0 14.4 ---------- ---------- ---------- 38.3 0.006 .008 
46 5059-RSJ ----------- ----_do ___________________________________________ 2.3 102.3 13.0 ---------- ---------- ---------- 42.8 .004 . 006 

45 506Q-RPS_ --------- Mudstone and phosphate rock __________________ 1.7 104.0 15.9 ---------- ---------- ---------- 40.4 .004 . 005 
44 5061-RPS_ --------- Mudstone _______________________________________ 3.3 107.3 3.1 ---------- ---------- ---------- 73.7 ------------ .004 
43 5062-RPS __ -------- _____ do ___________________________________________ 

1.1 108.4 1.4 ---------- ---------- ---------- 81.4 ------------ .002 
42 5063-RPS __ -------- Chert and mudstone ____________________________ 1.7 110.1 1.4 ---------- ---------- ---------- 88.9 ------------ .002 
41 5064-RPS __ -------- Mudstone _______________________________________ 2.8 112.9 4. 5 ---------- ---------- ---------- 73.7 ------------ .004 

40 5065-RPS __________ ____ .do ___________________________________________ 
2.0 114.9 1.8 ---------- ---------- ---------- 84.0 ------------ .002 

39 5066-RPS __________ ____ .do ___________________________________________ 3.1 118.0 5.8 ---------- ---------- ---------- 72.1 ------------ .003 
38 5067-RPS __ -------- - ____ do ___________________________________________ 

2.8 120.8 4.4 ---------- ---------- ---------- 75.2 ------------ .003 
37 5068-RPS __________ --- __ do ___________________________________________ 2.3 123.1 1.7 ---------- ---------- ---------- 83.0 ------------ .003 
36 5069-RPS_ --------- Mudstone and phosphatic mudstone ____________ 1.2 124.3 10.0 ---------- ---------- ---------- 56.7 ------------ . 004 

35 5070-RPS __ -------- Mudstone, phosphatic ______ ------------------ __ 3.0 127.3 11.5 ---------- ---------- ---------- 55.7 ------------ .004 
34 5071-RPS __________ Mudstone _______________________________________ 1.1 128.4 5. 7 ---------- ---------- ---------- 68.2 .004 .019 
33 5072-RPS ____ ------ Mudstone and phosphate rock __________________ 2. 7 131.1 20.4 7.0 2.82 7.24 33.3 ------------ .004 
32 5073-RPS __________ Mudstone and argillaceous phosphate rock ______ 3.2 134.3 16.3 8.2 3.19 7. 76 43.7 ------------ .003 
31 5074-RPS __________ Mudstone and phosphate rock __________________ 2. 7 137.0 20.5 7.1 2.57 7. 72 32.7 .004 .005 

30 5075-RPS __________ Mudstone, phosphatic and phosphate rock ______ 3. 5 140.5 24.3 5. 6 2.16 8. 74 22.5 .003 . 005 
29 5076-RPS __ -------- Mudstone, phosphatic __ ------------------------ .5 141.0 13.8 8.6 3.36 7. 56 47.3 .003 .005 
28 5077-RPS __ - _- _- _- _ Phosphate rock ___ ------------------------------ 2. 0 143.0 29.5 2.9 1. 79 6.16 14.0 .008 . 009 
27 5078-RPS __ -------- Phosphate rock, argillaceous ____________________ 1.0 144.0 26.3 3.9 1.63 6.30 22.0 .014 . 015 
26 5096-RAS __ -------- - ___ .do ___________________________________________ 1.3 145.3 23.0 5.1 1. 86 6.48 30.8 .008 .010 

25 5097-RAS_ ----- ____ Mudstone, phosphatic __ ------------------------ 1.1 146.4 13.2 ---------- ---------- ---------- 52.2 ------------ . 004 
24 5098-RAS __________ _____ do ___________________________________________ 1.5 147.9 15.6 ---------- ---------- ---------- 46.0 .003 .005 
23 5099-RAS __________ - ____ do ___________________________________________ 1.6 149.5 14.6 ---------- ---------- ---------- 48.3 .004 . 004 
22 5100-RAS __________ --- __ do ___________________________________________ 1.4 150.9 11.9 ---------- ---------- ---------- 53.7 .004 .005 
21 5101-RAS __________ Mudstone _______________________________________ .9 151.8 3.1 ---------- ---------- ---------- 74.0 ------------ . 003 
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20 5102-RAS ____ - _____ Phosphate rock, argillaceous ____________________ 1.4 153.2 28.4 ---------- ---------- ----------

19 5103-RAS __________ _____ do _____ -------------------------------------- 1.7 154.9 19.0 ---------- ---------- ----------
18 5104-RAS __________ Mudstone, phosphatic __ ------------------------ .8 155.7 8.3 ---------- ---------- ----------
17 5105-RAS- _____ - ___ Phosphate rock _____ -------_-------------------- 2.0 157.7 31.6 2.3 1.11 5. 76 

16 4514-RGW _________ _____ do ___________ -_------ ____ -----_-------------- 3.3 161.0 29.2 2.1 .89 6. 86 

15 4515-RGW _________ _____ do _____ -------------------------------------- 2.8 163.8 31.5 1.7 .80 7.06 

14 4516-RGW _________ _____ do ___ ---------------------------------------- 1.6 165.4 32.5 2. 0 .83 7.84 

13 4517-RGW _________ Mudstone, phosphatic ___________________ ------- .7 166.1 14.1 8.2 3.01 8.18 

12 4518-RGW _________ Phosphate rock _________ - _____________ - _________ .8 166.9 31.6 1.8 1.10 6.82 

11 4519-RGW _________ Phosphate rock, argillaceous ____________________ .9 167.8 24.6 4.8 2.26 6.80 

10 4520-RGW _________ Phosphate rock ___________ - _____ ----- _____ ------ 2.0 169.8 35.6 . 94 .40 6.20 
9 4501-RGW _________ _____ do ___________________________________________ 2.0 171.8 35.3 . 77 .37 6. 94 
8 4502-RGW _________ - ____ do ______ ------------------------------------ 1.0 172.8 31.6 1.3 . 58 8.60 
7 4503-RGW _________ _____ do _______________________________ ----------- 1.2 174.0 33.6 . 74 .44 6. 50 

6 4504-RGW _________ _____ do __________________________________________ .9 174.9 31. 7 1.1 . 68 7.48 

5 4505-RG W _________ _____ do ___________________________________________ .8 175.7 32.7 1.1 .46 5.68 
4 4506-RGW _________ Mudstone _______________________________________ 1.9 177.6 2.8 ---------- ---------- ----------
3 4507-RGW _________ Carbonate rock, argillaceous ____________________ 2. 7 180.3 .3 ---------- ---------- ----------

2 4508-RGW _________ Mudstone, carbona tic __________ ---------------- 2.0 182.3 1.1 ---------- ---------- ----------
1 4509-RG W _________ Phosphate rock ___ ------------------------------ .5 182.8 34.4 ---------- ---------- ----------

Wells Formation (top bed only) 

Ow-l i ____ ----------------1 Carbonate rock ___ ------------------------------1 1.1 I 1.1 I o. 8 1----------I----------I--------- -I 
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TABLE 18.-Chemical and radiometric analyses of sarnples frorn the stratigraphic section of the Meade Peak Phosphatic Shale Mernber of the 01 
Phosphoria Formation rneasured in Pole Canyon, sample lot 1303 0-l 

[Samples obtained in bulldozer trench on the west limb of the Boulder Creek anticline, SW% sec. 31, T. 8 S., R. 46 E., Caribou Coun.ty, Idaho. Section measured and sampled by 
M.A. Warner, R. A. Smart, F. J. Anderson, R. S. Jones, and R. G. Waring,1949. Samples analyzed for P20s and acid insoluble by the U.S. Bur. Mines laboratory, Albany, Oreg, 
and for other constituents by the U.S. Geol. Survey laboratory, Washington, D.C.] 

Bed 

R-1 

p 86 
85 
84 
83 
82 

81 
80 
79 
78 
77 

76 
75 
74 
73 
72 

71 
70 
69 
68 
67 

66 
65 
64 
63 

Sample 

/- ---------1, Chert _______ _ 

Description 
Thick­

ness 
(feet) 

Chemical analyses (percent) 

t~~~Iil~k-,-----1 --~---~----~------~------
ness (feet) P20s AhOa Fe20a :r-o~s.on . Acid Uranium 

1gmt10n msoluble 

Rex Chert Member of Phosphoria Formation (basal bed only) 

Radio­
metric 

analyses 
(percent 

eU) 

----------------------------------/ 4. o 1 4. 0 /----------1----------/----------/----------/----------/------------/------------
Meade Peak Phosphatic Shale Member of Phosphoria Formation 

·422~M:A. \v_-~ == = = = = 
Phosphate rock, highly weathered _______________ 0.2 0.2 ---------- ---------- ---------- ---------- 0. 2 ------------ ------------
Mudstone, highly weathered ____________________ 1.8 2.0 1.9 ---------- ---------- ---------- 77.7 ------------ 0. 003 

4224-MA W _______ - ___ .do. _________________________________________ 3.4 5.4 5. 0 ---------- ---------- ---------- 68.8 0. 002 .008 
4223-MAW ________ Phosphate rock, argillaceous ____________________ . 7 6.1 21.9 ---------- ---------- ---------- 32.8 . 005 . 007 
422'2-MAW ________ ___ .. do ___________________________________________ 1.4 7.5 24.2 ---------- ---------- ---------- 27.7 . 008 .009 

4221-MA W ________ Mudstone _______ - _______________________________ 1.5 9.0 5. 0 ---------- ---------- ---------- 69.2 ------------ . 004 
4432-RAS ... _______ -- ___ do ___________________________________________ .9 9.9 2. 0 ---------- ---------- ---------- 78.1 ------------ . 002 
4431-RAS __________ -- __ .do _____ ---- __ - _________ -- ____________________ .8 10.7 6.1 ---------- ---------- ---------- 67.6 ------------ . 004 
443o-RAS. _________ Phosphate rock. ______ ---------------- ________ -- 1.2 11.9 35.3 1.1 0.44 5. 06 4. 0 . 010 . 011 
4429-RAS __________ -- __ .do _____ - _______ -- _________________ --- ________ .5 12.4 37.8 .44 .16 3. 60 2.3 . 010 . 009 

4428-RAS. _________ _____ do ___________________________________________ .9 13.3 34.6 1.4 . 67 7. 04 4.4 . 011 . 010 
4427-RAS __________ -- ___ do _____ -- ____________________________________ 1.3 14.6 33.2 1.2 .63 2.12 13.5 011 . 012 
4426-RAS. _________ Mudstone _____________ .. ________________________ 1.1 15.7 6. 7 9. 7 3.69 5.26 66.6 ------------ .004 
4425-RAS. _________ Phosphate rock, argillaceous ____________________ 1.1 16.8 21.7 5.1 1. 93 3. 72 34.8 . 007 . 007 
4424-RAS-- ________ Phosphate rock. ________________________________ 2. 0 18.8 34.6 1.3 . 56 2. 44 9. 0 . 013 .014 

4423-RAS. _________ _____ do ___________________________________________ 1.0 19.8 35.9 1.1 . 50 3.80 4. 7 .022 . 021 
4422-RAS __________ Mudstone, phosphatic ___________________________ 1.3 21.1 17.2 5.6 2.37 5.44 43.6 . 004 . 006 
4421-RAS. ______ - __ Phosphate rock._------------------------------- 1.7 22.8 35.3 1.4 .54 7. 22 5. 8 . 017 .017 
442o-RAS. _________ -- __ .do _____ ------------- __ ---- _______ -- __________ 1.9 24.7 35.4 1.3 .45 5.42 4.5 .018 . 020 
4419-RAS __________ Phosphate rock, argillaceous ____ ------------- ___ 1.2 25.9 26.5 3.4 1. 43 13.86 15.8 . 017 .016 

4418-RAS __________ Phosphate rock ___ ---------- ____________________ 2. 0 27.9 30.3 2. 0 . 88 11.64 8.5 . 019 .019 
4417-ARS--- ____ - __ Phosphate rock, argillaceous ____________________ 1.4 29.3 27.0 3.3 1. 34 9. 94 16.5 . 011 .013 
4416-RAS __________ _____ do ___________ - _______________________________ 2. 6 31.9 24.0 3.4 1. 61 13.62 21.0 . 008 . 008 
4415-RAS __________ -- .. _do ___________________ ------------------------ 2.2 34.1 18.2 ---------- ---------- -- -------1 32.5 . 007 . 009 
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62 422D-MA W ___ -----1 Mudstone, phosphatic _________________________ _ 

61 4219--MA W _ _ _ _ ____ Mudstone ___________ ----------------------------
60 4218-MAW ________ Phosphate rock, argillaceous ___________________ _ 
59 4217-MA W _ __ _____ Mudstone, phosphatic ___ -----------------------
58 4216--MAW ________ ----_do __________________________________________ _ 
57 4215-MA W _ _ _ _____ Phosphate rock, argillaceous ___________________ _ 

56 4214-MA W _ _ _ _____ Mudstone, phosphatic ___ -----------------------
55 4213-MA W _____________ do __________________________________________ _ 
54 4212-MAW ________ Phosphate rock, argillaceous ___________________ _ 
53 4211-MA W _ _ ______ Mudstone ______________________________________ _ 
52 4079--MA W ________ -- ___ do __________ --------------------------------

51 4078-MAW ________ Carbonate rock, argillaceous ____________________ _ 
50 4077-MA W _ _ _ _____ Mudstone ______________________________________ _ 
49 4076--MA W _ _ _ _____ Phosphate rock, argillaceous--------------------
48 4075-MA W _ _ ______ Mudstone, phosphatic ___ -----------------------
47 5199--FJA_ _________ Mudstone ______ ---------------------------------

46 5198-FJA __________ Phosphate rock, argillaceous ___________________ _ 
45 5197-FJ A__________ Mudstone, phosphatic ___ -----------------------
44 5196--FJA_ _ ________ Mudstone _____ ----------------------------------
43 5195-FJA_ _________ Mudstone, phosphatic ___ -----------------------
42 5194-FJ A _______________ do _______ - _____________ ------ ___ --------- ___ _ 

41 5193-FJA _______________ do _______ ------------ ------------------------1 
40 5192-F JA _______________ do _____ --- ___________ --------------- ____ --- __ 
39 5191-FJA_ _________ Mudstone _________________ ----------------------
;!8 519D-FJ A _______________ do _____ -- ____________ --------_---------------
37 5189--FJA __________ ----_do _____ --------------------------------------

36 
35 
34 
33 
32 

5188-FJ A _________ -~---- _do _______ - ____________ --------- ____ ----------

~~~t~~!========== -Pho~ghaterock,-argil1aceousaud-mudstone~===~ 
5185- FJA_ _________ Mudstone ____ .----------------------------------
5184-FJA_ _________ Mudstone, phosphatic __ ------------------------

31 5183-FJA _______________ do __________________________________________ _ 
30 5182-FJ A _______________ do ___________________ --------------------- __ _ 
29 5181-FJA __________ Mudstone, phosphatic and phosphate rock _____ _ 
28 518D-FJA_ __ _______ Phosphate rock ___ ------------------------------
27 4414-RAS_ _ _ _ _ _ __ _ _ Carbonate rock ________________________________ _ 

26 4413-RAS __________ Mudstone, phosphatic _________________________ _ 
25 4412-RAS __________ -----do _______ ---------------------------------_--
24 4411-RAS_ ----- __ - _ --- __ do _____ -----_--------------------------------
23 441D-RAS _______________ do _______________ ----------------------------
22 4409--RAS___ Carbonate rock, argillaceous ____________________ _ 
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18.8 

16.5 
9.5 

21.8 
5.1 
7.4 

7.1 
1.9 

19.2 
9.1 
1.8 

18.8 
9. 7 
5. 8 

14.2 
10.0 

13.4 
12.1 

5. 4 
2. 6 
2. 6 

2.4 
.4 

10.5 
1.6 
9. 9 

11.9 
14.8 
17.9 
28.6 

2. 4 

13.9 
13.4 
11.1 
10.1 
3.1 

58.9 ------------ . 004 

63.4 ------------
33.7 .006 
49.2 . 005 
42.7 .004 
42.7 

46. o I . 005 
62.8 . 003 
29.8 . 005 

. 002 

~ .007 
. 006 
. 006 ~ . 004 

~ 
. 005 Ul 
.005 
. 006 0 

69.7 . 004 ~ 
55.2 . 004 

;u I ooa 
33.0 . 006 
66.4 

. 005 ~ 
t?:J 

.003 > . 006 t::::J 

. 004 t?:J 
79.6 .003 

I-'d 
41. 7 .003 . 005 t?:J 
63.4 . 003 .005 > 
69.7 ------------ . 004 P1 
33.0 . 010 . 011 
56.6 . 008 

38.4 . 004 

. 010 I-'d 
p:j 

. 005 0 
50.1 . 004 Ul 
59.9 
74.0 

. 004 I-'d 

.003 p:j 
70.8 .001 > 
78.3 
84.7 

. 002 ~ 

. 002 
("') 

56.3 
82.9 
54.4 ------------

. 004 
~ . 003 

. 004 > 
51.1 ------------ . 004 

~ 
t?:J 

38.7 ------------ . 004 
33.3 .003 
12.1 . 006 
12.2 -----------

.005 ~ . 008 t?:J . 0005 
~ 

45.3 . 004 
46.3 . 005 
50.3 . 004 

. 006 c:l 

. 007 t?:J 

.006 ~ 
55.0 . 004 . 005 
28.3 . 002 

01 
-l 



Ot 
TABLE 18.-Chemical and radiometric analyses of samples from the stratigraphic section of the Meade Peak Phosphatic Shale Member of the 00 

Phosphoria Formation measured in Pole Canyon, sample lot 1303-Continued 

Bed 

p 21 
20 
19 
18 
17 

16 
15 
14 
13 
12 

11 
10 
9 
8 
7 

6 
5 
"4 
3 
2 

Sample 

4408-RAS. _________ 
5166-RSJ. __________ 
5164-RSJ. __________ 
5163-RSJ -----------
5162-RSJ. __________ 

5161-RSJ. __________ 
5204-RGW .. _______ 
5203-RGW ---------
5202-RGW _________ 
5201-RG W --- ______ 

5200-RGW _________ 
5160-RGW ---------
5159-RGW ---------
5158-RGW -·-------
5157-RGW ---------

5156-RGW ---------
5155-RGW _________ 
5154-RGW _________ 
5153-RGW ---------
5152-RGW ---------

Description 
Thick· 

ness 
(feet) 

Chemical analyses (percent) 

t~~~~~k-~-----1 --~---~----~---~-----
ness (feet) P20s AhOa Fe20a ~o~s.on . Acid Uranium 

1gn1t1on msoluble 

Meade Peak Phosphatic Shale Member of Phosphoria Formation-Continued~ 

Phosphate rock, argillaceous. ___ ---------------- 1.9 123.5 27.0 2. 7 1.19 8.96 16.7 0.009 ____ .do ______________________________ ----- ________ 2.1 125.6 22.5 4.0 1. 44 7. 56 29.1 .010 
Carbonate rock, argillaceous _____________________ .9 126.5 1.1 2. 7 .99 32.78 21.9 .000 
Phosphate rock .. _------------------------------ .9 127.4 29.0 2.1 .86 8.00 12.1 .014 ____ .do _______________________________ ---- ________ 1.3 128.7 29.6 2.3 1. 01 6. 52 14.3 .009 

~ ___ .do .... _______________________________________ 2.6 131.3 31.4 1.7 . 73 6.87 10.2 .013 
Phosphate rock, argillaceous. __ ----------------- 1.0 132.3 22.1 4.2 1. 33 8.02 27.8 . 008 
Phosphate rock, contains carbonate rock lens ..•. 1.0 133.3 26.2 3.2 1.7 7. 70 17.1 ------------Carbonate rock, phosphatic _____________________ .8 134.1 8.4 1.3 .58 31.06 10.4 ------------
Phosphate rock, argillaceous, carbonatic _________ . 7 134.8 16.7 4. 7 1.14 16.56 21.0 ------------
Phosphate rock, argillaceous. _____ ...... _. __ .... 1.8 136.6 26.3 3.3 1.17 6.48 20.3 .006 

____ .do .... _____________________________ ------ ____ .6 137.2 24.4 3.5 1. 77 6.32 24.5 .003 
Phosphate rock. __ ------------------------------ .9 138.1 33.3 1.0 .43 5. 74 4.9 .008 ____ .do _______________________________ -- __________ . 7 138.8 34.2 .67 .34 6.66 3.3 .008 ____ .do .... _______________________________________ .8 139.6 32.7 1.1 .50 7.04 4.5 .009 

____ .do ___________________________________________ .9 140.5 34.3 .68 .41 5.68 2.5 .029 ____ .do ___________________________________________ .9 141.4 35.6 .55 .31 4.42 2.5 .014 Mudstone _______________________________________ .7 142.1 4.2 ---------- ---------- ---------- 66.7 .003 
Mudstone, carbonatic and limestone ____________ 2.0 144.1 .5 ---------- ---------- ---------- 31.7 ------------Carbonate rock, argillaceous _____________________ 1.1 145.2 1.2 ---------- ---------- ---------- 39.8 ------------

5151-RGW __ ______ Phosphate rock._------------------------------- .3 145.5 32.0 ---------- ---------- ---------- 5.2 . 012 

Wells Formation (top bed only) 

Cw-1 /5150-RGW _________ , Carbonate rock. __ .-----------------------------/ 0. 81 0. 81 2.1 1----------/----------/----------/ 4. 2/------------1 

Radio· 
metric 

analyses 
(percent 

eU) 

0.010 
.009 
.0005 
.014 
.011 

. 013 

.010 

.003 

.003 

. 004 

.006 

.005 

.008 

.008 

.009 

.029 

.014 

.005 

.001 

.002 

.011 

0.002 

0 
t.".l 
0 
tot 
0 

~ 
0 
1-!;1 

U1 
8 
t.".l 

~ 
~ 
1-!;1 s 
~ 
t::' 

~ 
0 
tot 

... t.".l 

~ 

t::' 

~ 



TABLE 19.-Semiquantitative spectrographic analyses of samples from the stratigraphic section of the Meade Peak Phosphatic Shale Member 
of the Phosphoria Formation measured in Pole Canyon, sample lot 1303 

[See table 18 for location of section, thickness and description of strata, and chemical analyses of samples. Semiquantitative analyses of samples made by the U.S. Geol. Survey. 
v determined by a "rapid" quantitative method, accuracy estimated at± 1G-15 percent of vanadium present. In addition to the elements listed in the table below, Sb, As, Bi, 
Cd, Ce, Cs, Or, Co, Dy, Er, Eu, Gd, Ge, Au, Hf, In, Ir, Li, Lu, Hg, Nd, Os, Pd, Pt, Pr, Re, Rh, Rb, Ru, Sm, Ta, Te, Tb, Tl, Th, and W were looked for in all samples but 
were not detected] 

Explanation of symbols 
A _________________ >10 percent. D __________________ 0.1-1 percent. 
B' ________________ 1-10 percent; is equiv- E ___________________ 0.01-0.1 percent. 

alent to Band C of F ___________________ 0.001-0.01 percent. 
U.S. Bur. Mines an- G ___________________ <0.001 percent. 
alyses as recorded in ND ________________ Not detected. 
other reports. 

Bed Sample Al Ba Be B Ca Or Cu Ga Ho Fe La Pb Mg Mn Mo Ni Nb p K Sc Si Ag Na Sr Trn Sn Ti v Yb y Zn Zr 
- - -- -- - - - - - - - -- - - -- - -- - - - - -- - - - -- - -- - ------

p 86 -------------- ---- ---- ----- ---- ---- ---- ---- ---- ---- ---- ---- ----- ---- ---- ----- ---- ----- ---- ---- ---- ---- ----- ---- ---- ---- ----- ---- ----- ---- ----- ----- -----
85 4225-MAW_ A E ND E B' E E F F B' E F D E F E E D B' F A G B' F E F D 0. 03 G E E E 
84 4224-MAW_ A E ND E B' D E F F B' E F D E F E E B' B' F A G B' F E F E .03 G E E E 
83 4223-MAW_ B' E G E A E E F F B' E F D E F E ND B' B' F A G B' E E F E . 03 F E E E 
82 4222-MAW_ B' E G E A E E F F B' E F D E F E ND B' B' F A G B' E E F E . 04 F E E E 

81 4221-MAW_ B' E G E B' D E F F B' E F D E F D ND D B' F A G B' E E F E .06 G E E E 
80 4432-RAS ___ B' E G E B' E F F F B' E F D E F E E D B' F A G B' F E F D . 07 G E E E 
79 4431-RAS ___ B' E ND E B' D E F F B' E ND D E F E E D B' F A G B' F E F D . 06 G E E F 
78 4430-RAS ___ B' E ND F A D E F F D E F D F F E E B' B' F B' G B' F E F E .06 G E E E 
77 4429-RAS ___ B' E ND F A E E .F F D E F E F F E E B' D F D G B' F E F E . 06 G E E F 

76 4428-RAS ___ B' E ND F A D E F F B' E F D E F E E B' B' F B' G B' F E F E . 08 G E E E 
75 4427-RAS ___ B' E ND F A E E F .F B' E F E F F E E B' D F B' G B' F E F E .04 G E E E 
74 4426-RAS ___ B' E G E B' E E F F B' E F D E F E E D B' F A G B' F E F D . 07 G E E E 
73 4425-RAS ___ B' E G E A E E .F F B' E F D E F E E B' B' F B' G B' F E F D . 08 G E E E 
72 4424-RAS ___ B' E ND F A E E F F D E E E F F E E B' B' F B' G B' F E F E . 04 G E E E 

71 4423-RAS ___ B' E ND F A E E F F D E F E F F E E B' B' F D G B' F E F E . 07 G E E E 
70 4422-RAS ___ B' E G E A D E F F B' E F D E F E E B' B' F B' G B' F E F D .06 G E E E 
69 4421-RAS ___ B' E ND F A E E F F D F F D F F E ND B' D F B' G B' F E F E .09 G E E E 
68 4420-RAS ___ B' E G F A D E F F D F F D F F E ND B' D F B' G B' F E F E . 08 G E E E 
67 4419-RAS ___ B' E ND F A D E F F B' E F D E F D E B' B' F B' G B' F D F E .10 G E E E 

66 4418-RAS ___ B' E ND F A D E F F B' F F D F F D E B' B' F B' G B' F D F E . 20 G E E E 
65 4417-RAS ___ B' E ND F A D E F F B' F F D F F D E B' B' F B' G B' F D F E .1 G E E E 
64 4416-RAS ___ B' E ND F A D E F F B' F F D F F D E B' B' F B' G B' F E F E . 08 G E E E 
63 4415-RAS ___ B' E G E A D E F F B' F F D F F D E B' B' F B' G B' F E F E . 09 G E E F 
62 4220-MAW_ B' E G E B' E E F F B' E F D E F D ND B' B' F A G B' E E F E .08 G ND E E 

61 4219-MAW_ B' E G E B' D E F F B' E F D E F D ND D B' F A G B' E E F E . 09 G E E E 
60 4218-MA W _ B' E G E A D E F F B' E F D E F D E B' B' F A G B' E E F E .09 F E E E 

~ 
t'4 
~ 

~ 
Ul 

0 
~ 

~ 
t_>:j 

> 
t::1 
t_>:j 

1-d 
t_>:j 

~ 

~ 
~ 

5 
Q 

~ 
t_>:j 

~ 
~ 
t_>:j 
~ 

01 
~ 



TABLE 19.-Semiquantitative spectrographic analyses of samples from the stratigraphic section of the l11eade Peak Phosphatic Shale 111ember 
of the Phosphoria Formation measured in Pole Canyon, sample lot 1303-Continued 

Bed Sample Al Ba Be B Ca Or Cu Ga Ho Fe La Pb Mg Mn Mo Ni Nb p K Sc Si Ag Na Sr Tm Sn '.ri v Yb y Zn 
--- ------ - --~- -- - -- - - - -- ---- - ---- - -- -- -- -- --~- -- -- --~- -- -- ----~-

p 59 4317-MAW _ B' E G E B' D E F F B' E F D E F D ND B' B' F A G B' E E F E 0. 07 G E E 
58 4216-MAW_ B' E G E B' E E F F B' E F D E F D E B' B' F A G B' E E F E . 06 G E E 
57 4315-MAW_ B' E G E B' E E F F B' E F D E F D ND B' B' F A G B' E E F E . 05 G E E 

56 4214-MAW_ A E ND E B' D E F F B' E F D E F D E B' B' F A G B' F E F E . 05 F E E 
55 4213-MAW_ B' E G E B' E E F F B' E F D E F E ND B' B' F A G B' E E F E . 05 G E E 
54 4212-MAW_ B' E G E A D E F F B' E F D E F D E B' B' F B' G B' E E F E . 05 F E E 
53 4211-MAW _ B' E G E B' D E F F B' E F D E F D ND B' B' F A G B' E E F E . 06 G ND E 
53 4079-MAW _ B' E G E B' D E F F B' E F D E F D E B' B' F A G B' E E F E . 08 F E E 

51 4078-MAW_ B' E G E B' D E F I<' B' E F D E F D ND B' B' F A G B' E E I<' E . 09 I<' E E 
50 4077-MAW_ B' E G E B' D E F F B' E F D E F D ND D B' F A G B' E E F E . 08 ·a E E 
49 4076-MAW _ B' E G E A D E F F B' E F D E F D E B' B' F B' G B' E E F E . 07 F E E 
48 4075-MA W _ B' E G E B' E E F F B' E I<' D E F D E B' B' F A G B' E E F E . 06 F E E 
47 5199-FJA ___ B' E G E B' D E F F B' E F D E F E ND B' B' F A G B' F E F D . 08 G E E 

46 5198-FJA ___ B' E G E B' E E F F B' E F D E F E ND B' B' F A G B' F E F D . 06 G E E 
45 5197-FJA ___ B' E G E B' D E F F B' E F D E F E ND B' B' F A G B' F E F D . 04 G E E 
44 5196-FJA ___ B' E G E B' D E F F B' E F D E F E ND B' B' F A G B' F E F D . 07 G E E 
43 5195-FJA ___ B' E G E B' D E F F B' E F D E F E E B' B' F A G B' F E F E . 06 G E E 
42 5194-FJA ___ B' E G E B' D E F F B' E F D E F E ND B' B' F A G B' F E F D . 05 G E E 

41 5193-FJA ___ B' E G E B' D E F F B' E F D E F D E B' B' F A G B' E E F E . 05 G E E 
40 5192-FJA ___ B' E G E B' D E F F B' E F D E F D E B' B' F A G B' E E F E . 05 G E E 
39 5191-FJA ___ B' E G E B' D E F F B' E F D E F D E B' B' F A G B' E E F E . 07 G E E 
38 5I9Q-FJA ___ B' E G E B' D E F F B' E F D E F E E D B' F A G B' E E F E . 07 G E ND 
37 5189-FJA ___ B' E G E B' D E F F B' E F D E F D E D B' F A G B' E E F E . 07 G E E 

36 5188-FJA ___ B' E G E B' D E F F B' E F D E F E E D B' F A G B' E E F E . 08 G E E 
35 5187-FJA __ B' E G E B' D E F F B' E F D E F E E D B' F A G B' E E F E . 07 G E E 
34 5186-FJA ___ B' E G E B' D E F F B' E F D E F E E B' B' F A G B' E E F E . 04 G E E 
33 5185-FJA ___ B' E G E B' E E F F B' E F D E F E E D B' F A G B' E E F D . 06 G E E 
32 5184-FJA ___ B' E G E B' D E F F B' E F D E F E E B' B' F A G B' E E F E . 05 G E E 

31 5183-FJA ___ B' E G E B' D E F F B' E F D E F E E B' B' F A G B' E E F E . 05 G E E 
30 5182-FJA ___ B' E G E A D E F F B' E F D E F E E B' B' F B' G B' E E F E . 06 G E E 
29 5181-FJA ___ B' E G E A D E F F B' E F D E F E E B' B' F B' G B' E E F E . 07 G E E 
28 5180- FJA ___ B' E G F A D E F F B' E F D E F E E B' B' F B' G B' E E F E . 06 G E E 
27 4414 RAS ___ B' F ND F A E E F F D F F B' E F E ND D D F D G B' F E F E . 01 G E F 

26 4413-RAS ___ B' E G E A D E F F B' F F D E F D E B' B' F B' G B' F E F D . 02 G E E 
35 4412-RAS ___ B' E ND E A D E F F B' E F D E F D E B' B' F B' G B' F E F E . 02 G E E 
24 4411-RAS ___ A E ND F B' D E F F B' E ND D E F D E B' B' F A G B' F E ND D . 02 G E E 
23 441D-RAS ___ B' E ND E A D E F F B' E F D E F D E B' B' F B' G B' F E F E .04 G E E 
23 4409-RAS B' E ND F A E E F F B' F F B' E F E E D B' F B' G B' F E F E . 01 G E E 
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21 4408-RAS ___ B' E G F A D E F F D F F D F 

20 5166-RSL-- B' E ND F A E E F F B' E F D E 
19 5164-RSL ___ B' E ND F A F E F F D E F D E 
18 5163-RSL ___ B' E ND F A E E F F D E F D E 
17 5162-RSL ___ B' E ND F A E E F F D E F D E 

16 5161-RSL-- B' E ND F A E E F F D E F D E 
15 5204-RGW __ B' E G F A D E F F B' E F D E 
14 5203-RGW __ B' E G F A D E F F B' E F D E 
13 5202-RGW __ B' E G F A E E F F D F F D E 
12 5201-RGW __ B' E G F A D E F F D E F B' E 

11 520D-RGW __ B' E G F A D E F F D E F D E 
10 516D-RGW __ B' E ND F A E E F F D E F D E 
9 5159-RUW __ B' E ND F A E E F F D E ND D E 
8 5158-RGW __ B' E ND F A E E F F D E ND D E 
7 5157-RGW __ B' E ND F A D E F F D E F D E 

6 5156-RGW __ B' E ND F A F E F F D E F D E 
5 5155-RGW __ B' E ND F A F E F F D E F D E 
4 5154-RGW __ B' E ND F B' E E F F D E F D E 
3 5153-RGW __ B' E ND F A F E F F D E F B' E 
2 5152-RGW __ B' E ND F A E E F F B' E F B' E 

1 5151-RGW __ B' E ND F A E E F F D E F D F 
Cw-1 515D-RGW __ D E G F A E E ND F B' E F B' F 

F E E B' B' F B' G B' F D F 
F D ND D B' F B' G B' F E ND 
F E ND B' D F B' G B' F E ND 
F E ND B' B' F B' G B' F E F 
]<: E ND B' B' F B' G B' F E F 

F E ND B' D F B' G B' F E ND 
ND E ND B' B' F B' G B' F E F 
F E ND B' B' F B' G B' F E F 
F E ND B' D F B' G B' F E F 
F E ND B' B' F B' G B' F E F 

F E ND B' B' F B' G B' F E F 
F D ND B' B' F B' G B' F E ND 
F E ND B' D F B' G B' F E ND 
F E ND B' D F B' G B' F E ND 
F E ND B' D F B' G B' F E F 

F E ND B' D F B' G B' F E F 
F E ND B' D F B' G B' F E F 
F D ND D B' F A G B' F E ND 
F E ND B' B' F B' G B' F 

~I ~D F E E D B' F B' G D F 

F E E B' D F B' ND B' F E F 
F F E D D F D ND D F E F 

E . 23 G E 
D . 09 G E 
D . 01 G F 
E . 09 G E 
E . 08 G E 

E . 08 G E 
D . 09 G E 
E . 07 G E 
E .04 G E 
E . 07 G E 

E . 05 G E 
D . 04 G E 
E .06 G E 
E . 07 G E 
E . 09 G E 

E .09 G E 
E . 06 G E 
D . 09 G E 
E . 03 F E 
D . 05 G E 

E . 03 G E 
E . 01 G E 

E F 
E E 
E E 
E E 
E E 

E E 
E E 
E E 
E E 
E E 

E E 
E E 
E E 
E E 
E E 

E E 
E E 
E E 
E E 
E E 

E F 
E E 

~ 
~ 
rJ). 

0 
""J 

~ 
1:?'..1 

~ 
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62 GEOLOGY OF STEWART FLAT QUADRANGLE, IDAHO 
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PLATE 1 

[Figures natural size unless otherwise indicated. Photographs by Kenji Sakamoto] 

FIGuREs 1-6. Pugnoides triassicus Girty. Two topotyrpe specimens from sec. 4, 
T.14 S., R. 43 El, Bear LakeOounty. 

1-3. Dorsal, anterior, and lateral view.s, X 2, of a specimen with 
three plications on the fold. 

4-6. Same views, X 2, of a specimen with two plications on the 
fold. 

7-11. Meekoceras gracUitatis White. Two specimens from sec. 13, T. 
9 S., R. 45 E., Oa:rilbou Oounty. 

7, 8. Lateral and cros,s-sectional views of a small specimen. 
9. Lateral view of same specimen showing suture pattern. 
10-11. Lateral and ventral views of a larger specimen. 
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CHARACTERISTIC FOSSILS FROM THE A MEMBER OF THE 
THAYNES FORMATION 








