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ABSTRACT

Triassic and Jurassic strata 2500 to 4000 feet thick are
exposed in the vicinity of Camp Davis, Teton County, Wyoming,
and they constitute a fairly complete series. The Triassic
rocks of the eastern part of the Camp Davis area are closely
related to the Dinwoody and Chugwater formations of the Wind
River Basin, a2nd those in the western part of the area are
more closely allied to the Woodside, Thaynes and "Ankaren"
formations of the geosyncline in Idaho. Of the Jurassic rocks
the Nugget sandstone extends through and beyond the area with
little variation. The Twin Creek, Preuss, and Stump forma-
tions are present, but only the upper half of the Twin Creek
appears to exist in the Camp Davis area. The lorrison and the
lower portion of the Cloverly appear to be equivelent to at
least most of the Gannett group of Idaho. A mixture of lith-
ologies of the eas*tern and western sections make up the Upper

Jurassic and lowermost Cretaceous beds in the Camp Davis area.



INTRODUCTION

Location of area.--- The area studied is in northwestern
Wyoming and includes parts of Teton, Sublette, and Lincoln
Counties. Topographic maps of the U.S. Geological Survey
thirty minute series cover the area on the Grand Teton, Mouht

Leidy, Gros Ventre, and Jackson gquadrangles.



Nature of problem.--- The stratigraphic nomenclature of the

Mesozoic rocks of the Camp Davis area was originally taken from
previous work done to the west and southwest. The correlation
was uncertain because few sections had been measured in detail
near Camp Davis and because of the great disparity in thickness
of the sections in southeastern Idaho and those of the Camp
Davis region. The U.S. Geological Survey has recently made
extensive investigations of the Mesozoic rocks of the Wind River
Basin of central Wyoming cast of the Camp Davis area. The charts
indicate a need for reconsideration of the nomenclature in use
at Camp Davis, because many similarities appear to exist between
the rocks of the two areas.

There is, however, still a lack of detailed work to the
west. Study is further complicated by the scarcity or lack of
fossils in a large part of the section. Furthermore, reliable
exposures are difficult to find in many places due to structural
complications and dense forest cover.

While encouraging results were obtained from the first
summer of study, another season in the field will be necessary
before a really significant contribution may be made. Beyond
that there will still remain sufficient material for several

more advanced studies of a more detailed and limited nature.
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Previous work.--- Geologic investigation in this area be-

gan with the Hayden Surveys. Orestes St. John (1883,p.188)
measured a section of the liesozoic rocks in the Wyvoming range
which included most of the strata here investigated. He placed
no names on the beds and gave their ages only approximately.
As quoted in Schultz (1914, pp. 55-58) the section contains few
stated thicknesses and is at best highly generalized, and hence
of little value in detailed work. Schultz used names used in
southwestern Wyoming, but an element of uncertainty ‘remains
due to the lack of concrete evidence, paleontologically as well
as lithologically. In 1938, however, Dobrovolny (1941) measured
a detailed section near the St. John-8chultz locality and
collected fossils which were later identified by Imlay. This
section has been the basis for Camp Davis nomenclature for the
Jurassic and Cretaceous, but it does not include the Triassic.
Fortunately, more extensive and detailed work has been done
in adjacent areas. In 1907 Veatch published the results of his
work in soutihwestern Wyoming and Boutwell published a professional
paper on the Park City district of Utah. Subsequently their differ-
ences of nomenclature were resolved ( Boutwell, 1912) and this |
terminology was used by Schultz (1914) in his revort. The major
stratigraphic units of the region were established by these reports.
In 1915 Mansfield published the first of a long series of re-
ports on southeastern Idaho. These culminated in the bulletin on
tae Ft. Hall Indian Reservation ( liansfield, 1920 ) and the magnum
opus, a professional paper covering seven guadrangles ( Mansfield,

1927). The latter is not only one of the finest works on a region
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adjacent to the Camp Davis area, but also the most exheaustive
and detailed available., While the measured sections are perhaps
not cuite detailed enough for further stratigraphic studyy it is
sufficiently clear to make tentative correlation possible even
in view of the lack of fosegil evidence in certain sections.

In central and eastern Wyoming considerable work has been
done from the earliest days of exploration. (Blackwelder, 1918;
Condit, 1918; Darton, 1899, 1908; Thomas, 1934; and others).
The general picture has best been drawn in the Wind River Basin
by the series of Preliminary Charts of the Fuels Division of the
U.S. Geological Survey prepared by the Wyoming Project under the
direction of J.D. Love (Love, et al, 1945, a,b,c). lany prob-
lems were solved by these charts, though some of the more con-
troversial issues are still left unsettled. On the whole, however,
their gquality is such as to make an exhaustive review of the
earlier literature unnedessary.

The work of Richmond in the Green River Lzkes region is also
available. (Richmond, 1945). His work, although primarily that
of mapoing the region and invegtigating the petroleum possibilities,
included tne measuring of a detailed section. It differs in
many details from those published by the U.S8. Geological Survey in
the Wind River Basin, but may be correlated with them, and since
it ig the nearegt detailed section to the Camp Davis Area, is help-
ful in bridging the gap.

Gardner (1944) in a report on the phosphate depgosits of Teton
Basin publisghed a generalized section which included all the lieso-

zoic rocks in this region. This brings work from the west to with-



in about twenty miles of the Camp Davis sections measured by the
writer, and Richmond's section is only that far to the east.

There are three recent papers with a regional point of view
on the lesozoic of the Wyoming-Idaho-Utah region. Neely (1937)
studied the Sundance and ecuivalents in Wyoming. Newell and
Kummell (1942) concentrating on the Dinwoody, solved some of the
problems presented by that formation by the application of
paleontology. Imlay (1945) in the same manner shed some light on
Jurassic correlation, revealing, in turn, more problems yet to be
solved.

Literature is abundant on adjacent regions, but scarce on
areas immediately surrounding Camp Davis. The problem, then, is
to éorrelate Triasgic and Jurassic sections of the Camp Davis
area with those to the east as well as with those to the west,

a problem complicated by the lack of good exposures in much of
the Camp Davis area, and also by the disparity in the thicknesses,
indicating that the region under study is critically situated on

trhe edge of the great Triassic and Jurassic geosyncline.



Field work.--— Field work was carried on during parts of

July and August, 1945, under direction of Dr. R.L. Belknap.
Assistance was rendered by several of the Camp Davis students.
The writer was assisted principally by Mr. William Yahn, but
also by William Price, Warren Gilman, Miss Helen Abbott, Miss
Gay Gilpin, Gerald Cooley, Eugene Chavez, John Horeth, and Hal
Kzufman, &t various times. The writer's wife, Alice, rendered
congiderable assistance both in the office and in the field.
Miss Suzanne Takken also gave liberally of ner time to assist
with typing and preliminary plotting bf the sections during
the field season.

Weatner was a great handicap during the 1945 field season.
However, three sections each of Triassic and Jurassic rocks were
measured. It was found practical to include the Lower Jurassic
with the Triessic, =nd a part of the Lower Cretaceous with the
nonmarine Jurassic. This division was maintained on the charts

which make up plates 1, 2, 3, and 4.

7.



TRIASSIC STRATIGRAFEY

General characteristics .--—~ In the Camp Davis region the

Triassic consists largely of red siltstones and shales very
similar in aspect to the Chugwater formation of central Wyoming.
The lowermost part is limy, tan, and somewhat foseiliferous. 1In
the upper portion several limestones appear which represent
thicker limestones to the west. The entire section thickens
westward to a total of about 8000 feet, but in the vicinity of

Camp Davis its thickness is about 1500 feet.



Measured sections.--— The location and description of the

Triassic 2nd Lower Jurassic sections follow.

CHART I

Gros Ventre River Section. On north side of the Gros Ventre
River valley about 3/4 mile northwest of the Lower Slide, on the
Grand Teton Quadrangle. Secs. 5 and 6, T.42 N., R.114 W., and
Sec. 33, T.43 N., R.114 W. (unsurveyed)

Gypsum Spring formation

Bed no. Feet
40. Limestone breccia, mostly gray, mottled with

yellow and red. 3.
39. Shale, red and yellow, covered. | 5.

Nugget sandstone

38, 'Sandstone, rusty-orange, cross-bedded in part,
mostly fine, but some coarse sand up to
1/32 inch in diameter. Sand calcite balls
80 feet above base. 137.

7. Sandstone, white to maroon, somewhat conglomer-
ate with chert fragments up to 1/8 inch
in diameter and some small calcite geodes.

Poorly bedded. 6.
38. Szndstone and siltstone, white, maroon, and

rustye. 5.
'35, Sandstone, fine grained, white, ledge. 3.
4. Shale, red, not well exposed. .5

33. Siltstone, fine grained, rusty, grains rounded
and frosted, few rounded chert fragments
about 1/18 inch in diameter. Poorly
exposed., 3.5

Total Nugget sandstone 148.0

Chugwater formation
Chugwater redbeds
32. Siltstone, shall, probably limy. Variegated

with light maroon and green predominating,
bedding irregular. Forms weak ledge. 2.5



31.

30.

29,

28.

37.
=26,

35.
24.

23.

82.
<1.

80.
19.

18.

17.

18.

15.

14.
13.

Shale, red, green, and heliotrope, and silt-
stone, orange. Light green at upper con-
tact. Not well exposed.

Limestone, shaly, reddish, somewhat slabby,
mottled on fresh surface, poorly exposed.

Shale, limy, and limy siltstone, weathers
slabby.

Limestone, gray, weathers brownish, crinkled
appearance, weathered surfaces rough.
Many red and green fragments apparently
of colored limestone included. Forms
weak ledge. Alcova limestone member.

Siltstone and shale, red.

Siltstone, light heliotrope to white,
mottled, irregular bedding.

Shale, red, mostly covered.

Siltstone, limy, speckled with MnOz, bedding
uneven to cross—-bedded.

Shale and siltstone, pink.
Shale and siltstone, red.

Limestone, lower part rather porous, upper
part forms a slabby ledge.

Covered. Mostly red shale.

Limestone, forms slabby ledge, more porous
and thicker bedded at top.

Covered. Probably about 2 feet of red shale,
overlain by 4 feet of white, limy shale,
and 4 feet of yellow-brown shzle,

Limestone, porous, forms slabby ledge.

Biltetone, shale, and a2 small amount of sand-—
stone; mostly brownish-red, some greenish-
white to white. Colors other than red
usually in the wore porous beds.

Limestone, white, porous, crystalline with
chalky inclusions or pebbles.

SBiltstone, red.

Limestone, white, porous, crystalline, with
chalky angular fragments.

10.

3.
80.%



12.
11.

10.

4.

Siltstone, red, mostly covered.

Limestone, silty, white, somewhat banded;
rather finely crystalline, with many
calcite-filled cavities.

Siltstone, shale, a small amount of sand-
stone, mostly brownish-red, some
greenish-white to white. Colors other
than red usually in rocks which appear
to be more porous.

Siltstone, slightly limy, slabby, brown,
mostly covered.

Total Chugwater redbeds.

Dinwoody member

Siltstone, limy, tan to brown, irregularly
bedded, containing poorly preserved
fosgils.

Siltstone, limy, brown, slabby, partly
covered,

Limestone, argillaceous to arenaceous,
thin crods bedding near base, thicker,
irregularly bedding toward middle.
Many calcite geodes. Forms conspicu-
ous and rather persistant ledge. Top
is very arenaceous.

Siltstone, limy, brown; thick, cross and
irregular bedding. Forms several minor
ledges.

Shale and siltstone, bzown, mostly covered.
Slightly more calcareous near top with
more weak ledges showing than at bottom.
Lingula present.

Siltstone, limy, makes rather prominent
ledge. Gray, weathers brown and slabby.
Contains lingula.

Siltstone, limy, gray, weathers brown.

Total Dinwoody

Total Chugwater

Phosphoria formation

Limestone, cherty, brown to black, not well
exposed. Chert at top is chalky white.

11.

580.

33,

1071.5

15.

32.

17.

94.

2.

=
(0]
o




CHART II

Fall Creek Section: North bank of Fall Creek about one

mile east of Wilson road bridge on Jackson Quadrangle. Sec.
20, T.392 N., R.116 W,

54.

53.

53.
ol.
50.

49.

48.
47.

Gypsum Spring Formation

Limestone, brecciated, gray, locally yellow

stained.

Nugget sandstone

Sandstone, quartzitic; orange to rusty near

base, considerably lighter at 74 feet,

nearly a tan color, and at top nearly

white with pink staining; fairly fine

grained throughout, grains mostly

rather rounded and frosted.

Total Nugget

Ankareh (?) formation
Shale and siltstone, white.
Shale and siltstone, mostly lilac color.

Shale and siltstone, white to blue, thin-
bedded.

Siltstone, shaly, massive and hackly to thin-
bedded and slabby with a few calcareous
layers and some thin gray limestones.
Unit is mostly red and orange, with a
few circular white spots up to an inch
in diameter on the surface of the rock.

Siltstone, red, hackly, massive.

Siltstone, maroon with white specks, mascive,
weathers with a bluish cast.

Covered; probably red shale or siltstone.

Total Ankareh (7)

123.

20.3%

1.
1.

1.

59.
33,

35.

4g.

161.



45.

44,

43.

42.

4]1.

40.
39.
38.
37.

35.

34.

33.
32.
31.
30.

Thaynes formation

Limestone, gray, locally stained pink, mascive
weathers rough and blocky. iany small
chert nodules throughout?! Lenticulzar.
(Alcova limestone ?

Siltstone and shale, red, thin bedded and
slabby to massive and hackly. Unit in
general is similar to Woodside below but
is much redder with less of the brownish
cast of the Woodside.

Limestone, massive to thin bedded; thin bedded
where shaly, gray, weathers buff, becomes
pink in upper 5 feet.

Siltstone, probably limy, thin bedded, reddish
brown.

Limestone, massive to thin bedded; thin bedded
where shaly, gray, weathers buff. Poorly
preserved fossils which may be Pleurovhorus
about 46 feet from base. Forms prominent
ridge.

Siltstone, limy, gray.
Limestone, gray, weathers tan.
Siltstone, white.

Limestone, gray, thin bedded, somewhat laminated
and crinkled, mostly covered.

Siltstone, lower third brown, middle third reddish
brown, upper third light tan. Some thin
bedded limestone which is zray on fresh sur-
face and weathers tan is found in upper third.

Limestone, in part shaly, gray, weathers tan to
brown; upper 4 has a pinkish cast in streaks
and weathers with a sligntly pitted surface.
Massive.

Limestone, light aray, weathers white, rather rough
on weathered surface.

Covered.
Limestone, gray, weathers tan.
Siltetone, pink, thin bedded.

Limestone, gzray, weathers tan.

13.

5.

230.

45.4

375,

44,

3.
5.
S.
1.
2



29.

28.
27.

2l.

20.

19.
18.

14.

13.
13.

11.

Covered. Appears to be porous limy siltstone,
white to tan.

Limestone, thick bedded, gray, weathe#s tan.

S8iltstone, bottom 1 foot white, upper 5 feet
red. Poorly exposed.

Limestone, gray, weathers tan, fairly thick
bedded.

Limegstone, porous; conglomeratic, with many
angular fragments of red siltstone up to
an inch long. Not well exposed.

Shale, silty, red.

Limestone, lower 3 feet pink and s11ty, upper
o feet white,

Siltstone, red, locally limy and more resistant,
slabby, thin bedded.

Limestone, shaly, gray on fresh surface, weatiers
tan; thin bedded and slabby to thick bedded
and blocky.

Limestone, porous, pinkish tan, weathered sur-
faces rough.

Siltstone, shaly, limy, red.

Limestone, porous, lignt pink, weathered surfaces
Trough.

Limestone, thin shaly partings, thin bedded; tan
below, grading to pink above.

Shale, silty, light tan.

Limestone, silty, light gray to tan, weathering
darker tan, grades into overlying unit.

Siltetone, red, white at top and bottom, grades
into overlying unit.

Limestone, s8ilty, gray, weathers tan.

Limestone, silty, thin bedded, pink to red, more
silty at top, leminated and crinkled through-
out. Grades into overlying unit.

Siltstone; lower 6 feet red, middle foot white,
upper 4 feet red; grades into overlying unit.

14.

4.

3.

6.

3.

S.

4.

3.

S
1.

S

11.



10. Limestone, silty, thin bedded, pink on fresh sur-
face, light gray to tan when weathered.

9. S8iltstone, limy, tan, thin bedded, partly covered.

Total Thaynes

Woodside Shale

8. Siltstone and shale, red, and minor amounts of
sandstone, mostly white, partly covered.

7. Covered, probably red shale.
6. Siltstone, thin bedded, weak, tan.

Total Woodside redbels

Dinwoody member

Martin Creek Section: On north bank of iartin Creek
a2 half wile above @ridge on Bailey Creek Road, on Jackson
Quadrangle. Secs. 8 and 9, T.38 N., R.118 W. (unsurveyed).

5. Limestone, masgive and blocky to arenaceous
and thin bedded. Forms top resistant
ridge of the Dinwoody. Contains well
preserved Lingula . Upper 10 feet or
g0 is irregularly pbedded.

4, 8Siltstone, tan, mostly covered.

3. Limestone, arenaceous, thin bedded, slabby,
upper part more resistant than lower.

2. Limestone, arenaceois, and siltstone; buff,
mostly covered. Lower contact not cer-
tainly observed, but float fragment in-
dicate possikle thin flat pebble con-
glomerate near base.

Total Dinwoody
Total Woodside

Phosphoria formation

1. Limestone, cherty, light gray; lower part of
unit more reeistant, upper part exposed
on back slope. Upper part wmore cherty
and fossiliferous.

15.

4.
58.
936.

78.
129.

30.

282,
737,

a7.
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CHART III

Dell Creek Section: On west bank of West Dell Creek, five
miles above "Bellin's Ranch" on Gros Ventre Quadrangle. Sec.
20, T.39 N., R.112 W. (unsurveyed).

Gypsum Spring formation

Bed no. Feet
40. Limestone, conglomeratic with sandstone pebbles,
cavernous. 5.

Nugget sandstone

32. ©Sandstone, fine grained, mostly white, irregular
to even, thin to massive bedding. Ripple
marked at base; 2 inch calcite geodes at
80'; rounded sand calcite crystaels at top.

Tov not well exposed. 335.
Total Nugget 335.

Chugwater formation
Popo Agie member
38. ©Sandstone, fine grained, with green siltstone
pebbles at base. Thin green siltstone at
top. Be

37. 8iltstone, green. 5

36. Sandstone, silty, conglomeratic, with green

siltstone pebbles in lenses. 2.
35, 8iltstone, green. «5
34, Siltstone, white, probably limy. 1.
33. B8iltstone, green. ' .
33. Limestone, with green siltstone lenses irregus

larly throughout. Se
31. Siltstone, green. 4.
30. Siltstone, probably limy, white. Green silt-

stone veins and some white chert. 1.5
39. Siltstone, green. .

38. Siltstone, white. .5

37. Siltstone, green and white. 1.



28.
25.
24.
25.

33

2l.

20.

19.

18.

17.

16.
15.
14.

13.

12.

11.

Covered. Apparently green siltstone, soft.
Shale, green, hackly, soft.
Shale, red mottled with white, soft.

Siltstone, ochre, interbedded with lenses of
white lime pebble conglomerate of from 3
inches to 1 foot thickness. uiost of the
pebbles are of the order of 1/8 inch in
diameter, but red or orange shale or
siltstone pebbles, usually larger and up
to 20 millimeters occur.

Siltstone, ochre, bottom contact irregular.

Siltstone, conglomerate, witnh lime pebbles,
white mottled with orange.

Siltstone, limy, yellow, with a few shale
pebbles. Unit is irregular and local,
and apparently cuts into underlying unit.

Total Popo Agie

Chugwater redbeds
Siltstone, shale, and minor amounts of sandstone,
mostly red, some green. Ten feet from top
is a 8 foot unit of limestone interbedded
with red shale. The limestone is gray,
arenaceous, and with crinkled bedding planes.
(Alcova limestone).

Limestone, arenaceous, cavernous, with thin wavy
bedding, white with maroon banding.

Siltstone, shale, and minor amounts of sandstone,
mostly red, some green.

Siltstone, white, contacts irregular.
Siltstone, red.
Siltstone, white, contacts irregular.

S8iltstone, shale, and minor amounts of sandstoune,
mostly red, some green.

Limestone, arenaceous, cavernous, with thin, wavy
bedding, white with maroon banding.

Siltstone, red, probably limy.

17.

13.
30.
B

9.
30.

3.

98.

252,

2.1



10.

8.

7

2.
1.

Limestone, arenaceous, cavernous, with thin wavy
bedding, white with maroon banding.

Siltstone, shale, and minor amounts of sandstone.
Kostly red, some green.

Sandstone, white, thin bedded.

Siltstone, shale, and minor amounts of sanéstone.
liostly red, some green.

Covered, probably tan siltstone.

Total Chugwater redbeds

Dinwoody member
Limestone, arenaceous, gray, weathers rusty.
Lower contact irregular. liostly massive,
some layers argillaceous and thin bedded.

Siltstone, gray, weathers tan, with many small
limy layers.

Limestone, and minor amounts of siltstone;
gray, weathers rusty, with Lingula.

Total Dinwoody
Total Chugwater

Phosphoria formation
Limestone, arenaceous cherty, wnite.

Limestone, arenaceous, cherty, gray to btack.

18.

302.

7.

330.
30.
1130.




Dinwoody and Woodside formations.--- The lower portion

of the Triassic rocks consists of tan shales, siltstones, and
limestones. These have been called the Dinwoody formation
(Blackwelder, 1918). In this region the Dinwoody ranges from
one hundred feet in thickness on Dell Creek to nearly three
hundred feet on Fall Creek. In the past, many workers have
drawn the upper contact at the top of the tan beds and the
bottom of the red, but on this basis alone the contact may
range vertically through a considerable thickness even when
within a limited area. Newell and Kummel have properly drawn
the contact on the basis of lithology "fo inclﬁde only domi-~
nantly silty strata between the Phosphoria and the top of the
resistant siltstone." (Newell and Kummel, 19423, p. 941). The
Dinwoody is predominantly a limy siltstone, and in this area
is capped by a silty limestone which stands out as a promi-
nent ledge. Below this ledge the siltstones carry abundant
Lingula. Newell and Kummel have subdivided the Dinwoody on
the basis of the fauna into a basal siltstone, present to

the west of Camp Davis, a versistent Lingula zone, extending
to the east of the Wind River mountains, and an upper

Claraia =zone, extending still furtiher to the Owl Creek
Mountains on the basis of their study. They postulate an
overlap of the Dinwoody on the underlying Phosphoria not
previously recognized.

The facies relationships of the Woodside and Dinwoody
were suggested by Newell and Kummel. In Idzho the Woodside
is largely tan siltstones and silty limestones of lithology
similar to the Dinwoody, and the Thaynes contact is marked

mainly by the prominent licekoceras zone at the base of the

19.
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Ross Fork limestone., In the Fort Hall Indian Reservation the
Noodgide is similar but somewhat thinner.

The type Woodside of Park City, Utah (Boutwell, 1913,
facing p. 46) is red shale. No Dinwoody or eguivalent appears
to exist tnere. Yet by stratigraphic position it seems clear
that Boutwell's Woodside is equivalent to iansfield's. On the
basis of Veatch's section (1907, facing p. 50) which unfortun—
ately is not detailed enough for accurate correlation, it would
appear that the tan Woodside facies may be transgressive over
tne red facies in that area. This seems perhaps to be the
most satisfactory way to explain the considerable simultaneous
thickening of the Thaynes and thinning of the Woodside in the
area dovered by Veatch's report, with the total thickness of

the Triasssic remaining so constant.



Thaynes group and equivaleats.--- Above the Dinwoody

there are about a thousand feet of siltstones and shsles,
mostly red, with a few sandstones or limestones. Where the
rock is permeable enough to allow the circulation of fluids
the iron oxide which colors the formation is usually re-
duced to a yellow or green, or even leached white. In this
entire section the limestones have proved the only reliable
horizon markers. On the Gros Ventre and Dell COreek sections
three limestones or limy zones are found, which may be cor-
related on the basis of constant stratigraphic intervals

and lithologic similarity. The Fall Creek section is some-
what thicker and contains more limestone, but a satiefactory
correlation may be effected there also on the same basis.

In the lower vortion of the section there appears a third
limy zone, and the section is thicker. ©No corresponding
unconformity is recognized in the Gros Ventre and Dell Creek
sections, and the limestone in guestion is interbedded with
red shales and siltstones similar to those botn avove and
below. The simplest explanation seems to be the "feathering
out" of the limestone by intricately interfingering with the
shales and siltstones to the east. The two lower limestones
of the eastern localities seem to be the uppermost and lower-
most portions of the second limestone on Fall Oreek. ( Plates
1 & 2). Their peculiar porous and conglomeratic character-
istics would seem to indicate formation in shallow water, if
not near shore. (Charts I & III, pp. 10,17, & 18). The upper
limestone of all three localities is by far the most interest—

ing and important, however, since by both stratigraphic posi-
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tion and lithology tiiis appears to be the Alcova limestone
which provides in regions to the east the only marker bed in
approximetely 1000 feet of redbeds of the Chugwater formation.
Lithologically it is rather distinct; usually it is gray,
though sometimes pinkish, crystalline, with thin crinkled bed-
ding.> It is weathervresistant and usually makes a prominent
ledge where present, though seldom over ten feet thick.
(Charts I,II, & III, pp. 10, 12, & 17).

In the Green River Lakes section Richmond correlated the
lower of the two limestones with the Alcovd. However, in
view of the correlation shown in Plate 1, and because the
interval from the bottom of the Chugwater to the Alcova lime-
stone is ordinarily more constant and reliable than from the
top, it appears more reasonable to correl:zte the upper one
with the Alcova. Unfortunately the writer was unable to
examine the Green River Lakes section and it is quite possible
that Richmond's is the correct interpretation. The Alcova
has been called Kiddle or Upper Triassic by some, but it seems
more likely to be Lower Triassic. (Newell & Kuumel, 1942, p. 949).

The lowest limestone on the Fall Creek section is prob-
ably equivalent to Mansfield's Ross Fork limestone, the lowest
member of the Theynes group. On Fall Creek it is largely a
gray silty to shaly limestone, weathering tan, and interbedded
with red siltstones. Some beds are rather porous and contain
reworked limestone pebbles (Chart II, py. ¥314), their aspect
generally being similar to beds described on the Gros Ventre
River somewhat higher in the section. Here again a shallow
water, if not near shore, environment is suggested. In south-

eastern Idaho the Ross Fork is made up of tan to brown sand-
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stones, limy sandstones, and sandy limestones, and the lower

contact is marked by a zone containing Meekoceras and other

ammonites. No fossils were found in this limestone on Fall
Creek. Correlation is on the basis of stratigraphic position
and lithologic similarity.

Above the Ross Fork limestone in Idaho is a series of
gray and olive colored calcareous shales and sandstones. A
few fossils are found. On Fall Creek what may be the equiv-
alent unit is a light tan to reddish brown to brown, locally
limy siltstone, but no fossils were found in itf

The Portneuf limestone on the Fort Hall Indian Reserva-
tion is apparently entirely limestone. In the Freedom and
Henry quadrangles, however, it is split into a lower lime-
stone, a middle redbeds member, and an upper limestone. The
formation has & characteristic fauna which is found in both
limestone members. On Fall Creek a few small fossils were found

in lower limestone which may have been Pleurophorus but these

were poorly preserved and their identity uncertain at hest.

Furthermore Pleurophorus is primarily a Carboniferous form which

continued into the Woodside of Idaho but is not known in the
Thaynes. (lMansfield, 1927, p. 94). It may be that non-contemp-
oraneous faunal eguivalents may exist here which only further
research will reveal.

The redbeds member appears to thicken from Freedom gquad-
rangle, Idaho, southward at the expense of the upper limestone
member. At Indian Creek, near Hot Springs in Bear Lake County,
Ideho, the upper limestone is avout thnirty feest thick, and the

redbeds are approximately 800 feet thick. (Mansfield, 1937).



It appears thet tiey exhibit a similar relationship when
traced to the northeast. The upper limestone member on Fall
Creek is only a few feet thick, but it is this limestone
that probably correlates with the Alcova of central Wyoming,
thus carrying the upper Thaynés contact far to the east, al-
though the lower Tnaynes contact is indistinguishable to the

east of the Fall Creek sectione.

24,
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Middle or Upper Triassic formations.—-- On Dell Creek

about 100 feet of orange and green siltstones and shales with
interbedded lime pellet conglomerates represents the Popo Agie
(pronounced pbpéi;hé) member of the Chugwater in the Wind River
Basin. It is possible that beds to the west are of equivalent
age, Middle or Upper Triassic. To the east the Popo Agie is
known to interfinger with redbeds, (Love, et al, 1945c¢), and
probably merges into a part of the Chugwater formation. Some
such relationship may exist to the west also. Further studies
are necessary to determine the exact relationsanips, but it will
be difficult due %o the lack of exposures and scarcity of fossils.
Above the Thaynes in iansfield's sections are a few nhun-
dred feet of shales, sandstones, and limestone, part of which
were originally called Ankareh and the remainder members of the
Wugget formation. In later work kansfield raised them into
four separate formations, recognizing that the Higham grit,
Deadman limestone, and Wood shale were probably equivalent in
some manner to part of the Ankareh of Boutwell. In the same
manner they are probably equivalent to the portion of the
Triassic above the limestones in the Camp Davis region. The
‘Timothy sandstone, which lies below the Higham grit and above
the Thaynes group, is probably unconformable on the Thaynes,
and the Eigham rests perhaps unconformably on it. The existence
of these unconformities in the Camp Davis region were not ob-
served, and it may be that the Timothy also is represented as

part of the section above the Alcova limestone.
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Problems of nomenclature.--- The final problem is the

placing of names upon the various units. Newell and Kummel
have used the names Woodside and Thzynes from the southwest,
but point out that the names hould not be used where not
easily applied. Woodside-Thaynes has been applied in the
Camp Davis area formerly, but there is in the literature no
justification of the hyphenation. Such a name begs the
guestion and is cumbersome and nearly meaningless. The name
Chugwater has long been in use in the Wind River Basin and is
well established as a useful term there. It is here proposed
to extend its usage to the approximate vicinity of Fall Creek,
"or wherever the Woodside and the Thaynes become dietinguish-
able. From there westward, Woodside and Thaynes should be
used. When the relationships of the overlying Triassic form—
ations are more clearly understood, it may prove of value to
extend Chugwzter westward as a series name.

Trne Dinwoody also presents & problem in nomenclature.

To the west Dinwoody-like rocks apparently expand to make up
what nas been called Woodside, =znd far to the east the Dinwoody
festhers out into red shales of the Chugwater formation.
(Thomas, 1934, p. 1897). It would seem best, therefore, to
reduce the Dinwoody to a member of the Chugwater or Woodside,
where each name is applicable, and recognize it only in regions
where it can be clearly identified.

Also shown on Plate 1 are Matnews' ( 1931, p. 387) sub-
division of the Thaynes into the Emigration and Pinecrest forma-
tions. The lower is probably approximately equivalent to the
Ross Fork limestone and the Fort Hall formation and the upper

to the Portneuf limestone. The limestone apparently placed at
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the top of the Thaynes by Mathews was originally placed in the
Ankareh by Boutwell (Plat#l). The fauna it contains, however,
is identical to that of the Thaynes and it appears that the
contact should be olaced as shown on the right hand side of

the Park City column. (plate 1).
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JURASSIC STRATIGRAPHY

General characteristicg.—--- The Jurassic of the Camp

Davis area may be divided into three general units for the
convenient study, each of which thickens southwestward. The
Lower Jurassic consists of one unit, the Nugget sandstone.
It was found convenient in the field to measure the Nuggzet
along with the Triassic, and it is aleso included with the
Triassic on plates 1 and 2, though discussed separately. It
ranges from less than 100 to over 300 feet thick in the Camp
Davies area. The marine Jurassic presenfs a cohvenient unit
for study znd is illustrated on plate 3. It congists of
shales, sandstones, and limestones, which are mostly gray to
gray green in color. Its total thickness is from 600 to 800
feet. The non-marine Upper Jurassic is not generally dis-
tinguishable from the non-marine Lower Cretaceous, and they
are therefore discussed together and shown on plate 4. They

consist of light colored massive sandstones and dark to lignt

variegated shales with some limestones. Their total thickness

ranges from about 480 to 700 feet.

30.



Measured sections.—--— The Gros Ventre River and Hoback

River Canyon sections were partially adapted from sections

Previously measured by Gamp Davis faculty and students.

Creek, on north side of the Gros Ventre river, opposite
the lower slide, on Grand Teton Quadrangle.

CHART IV

Gros Vehtre River Section: One nalf mile east of IWW

T.42 N., R.114 W. (unsurveyed)

Gypsum Sprihg formation

Bed no.

13. S8hale, red.

11, Limestone, brecciated, gray.

10. Sendstone, yellow, fine grained, weak, in
irregular lenses.

9. Limestone, brecciated, mostly gray but mottled
with yellow and red. Ilany fragments are
sub-zngular and it locally appears to be
almost a conglomerate rather than a breccia.

Nugget sandstone

8. Sandstone, rusty, cliff forming.

7. Covered, probably white sandstone.

8. Limestone, silty, pink and white.

5. COovered, probably pink and white sandstone.

4, Limestone, crystalline, white, speckled.

3. Covered, probably red shale or sandstone.

3. Limestone, crystalline, white, speckled.

Total Nugget
Chugwater formation
1. Siltstone, partly limy,maroon and green mottled.

Section 5,

Feet
10.%

15.%

B.

3.

3l.
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CHART V.

Gros Ventre River Section; One to two miles above Lower
Slide on north side of Lower Slide Lake, on Grand Teton Quad-
rangle. Sec. 4, T.42 N., R.114 W. (unsurveyed).

"The Rusty beds"

Bed no. ‘ Feet
54. Sandstone and shale, gray to buff to black. 53.
53. Sandstone, btrown to buff, massive. 15.
Gannett group
Cloverly (restricted) formation
53. Covered, 57.
51. Hudstone, red and light gray. 24.
50. Limestone, gray, with many small limestone pebbles. .5

49. Limestone, finely crystalline to lithographic, gray. 9.5

48. Limestone, argillaceous, lithographic, light gray. 9.5
47. ludstone, red to lilac and green, with some

botryoidal chalcedony. 81.
46. Mudstone, red, occasional so called "gastroliths" 29.5

45. GSandstone, gray, coarse grained, thin bedded,
friable. Weathers buff to zgray. 4,

44. Sandstone, yellowish brown, cozrse zrained, lower
part thicker bedded than upper, several beds
reddish in color and vetter cemented than
rest of unit. Contains a2 few chert pebbles
up to 1/4 inch in diameter and considerable

secondary quartz. 18.
4%5. Sandstone, buff to+gray, mostly covered. B.
Total Cloverly (restricted) 337,

Morrison (?) formation
43. Shele, black, hard, weathers red. 4.

41. Covered. 21.



40.

39.
38,

32,
31.
30.

27.
26.

25,
24.

Sandstone, massive, medium grained, cross bedded
and poorly cemented, weatners buff.

Covered.

Sendstone, shaly, greenish, cihloritic. Bottom
10 feet mostly covered but a few limy ledges
are seen. Partly mascive, partly thin beddeé.

Sandstone, shaly, greenish, considerable chlorite.
Contains zngular fragments of green shale. liassive.

Sandstone, shaly, green, chloritic.
Shale, silty, red.
Sandstone, shaly, green.

Sandstone, limy, and sandy limestone, white, weathers
buff.

Shele, red.
Shale, silty, green.

Sandstone, silty, limy, crownish on surface, bedding
tkin to medium.

Shale, lower 10 feet red, upper foot green. Black
limestone nodules at bottom.

Sandstone, limy in bottom part, lower contact irreg-
ular, containe many pieces of green shale in
angular fragments up to 3 inches léang but mostly
about & inch long in many smell irregular lenses.

Sandstone, shaly, green, soft, chloritic.

Shale and siltstone, red, locally green, loccally a
shaly limegtone.

Sandstone, shaly, green, with some glauconite.
Shale and siltstone, red and orange.

Total Morrison (?)
Total Gannett group.

33.

33,
8.

11.

17.




23.

23.

3l.

18‘

15.

14.
13.
12.
11.
10.

9.

8.

Stump sandstone

Sandstone, greenish, weathering buff, lower 15
feet slabby, upper vart more massive,
weathering rounded, lower part glauconitic,
upper part less so but containing many
brown rusty graine. Unit forms a coanspicu-
ous cliff.

Sandstone, greenish, soft, glauconitic, slabby.

Sandstone, limy, green, weathers slabby and forus
a rather prominent ledge.

Sandstone, shaly, green, highly gleuconitic, mostly
cov'r ed.

Limestone, sandy, finely conglomeratic, weathers
slightly slabby. Glauconite abundant. A
few small Rhynconellids present.

Shale, sandy, green, glauconitic, mostly covered.

Total Stump.

"Lower Sundance
Siltsbone, soft, red, mostly covered.

Shale and shaly sandstone, gray, soft, mostly
covered.

Shale, greenish gray, soft, contains abundant
Gryphaea.

Limestone, oolitic, gray, massive, with some fossile.
Shale, gzray, soft, mostly covered.

Limestone, oolitic, gray fossiliferous.

Shale, greenish gray and red, soft, mostly covered.
Shele, dark gray, weatheré into angular fragments.
Limestone, bluish gray, weatiers buff.

Shzle, calcareous, dark gray, weathers lighter,
hackly, contains numerous fossils. Pholadomya,

Fleuromya, Astarte, Trigonia, etc.

Limestone, oolitic, finely crystalline, thin bedded,
dark gray, weathers lighter.

Total "Lower Sundance!

34.

46.

12.

15.

55.

134.

15.2

21,
95.
15.

1.

16.

438,



2.

Gypsum Spring formati on
Shale, gray, calcareous, soft.
Shale, red, soft.
Limestone, brecciated, crystalline, massive,
upper vart more finely crystalline, lower

part somewh€® arenaceous.

Shale, grayish green and red, lower part red
and arenaceous.

Total Gypsum Spring

Nuggzet sandstone

Szndstone, pink and white, cross bedded.

Sandstone, rust to salmon color, medium grained

friable, thick bedded to massive.

35.

3.
15.

28.



CHART VI

Fall Creek Section; north side of Fall Creek 1%

to 2

miles east of bridge on Wilson road, on Jackson %uadrﬁngle.
Secs. 21 and 238, T.39 N., R.118 W. (unsurveyed).

Eear River formation

Bed no.

71.

70.

69.

(e))
(o]
*

67.

66.

Shale, silty, gray, thin to medium bedded,
weathers gray to tan to tusty, slabby
to blocky fracture.

Gannett group

Siltstone, maroon to red, locally weathers rusty.
Frzcture hackly to vlocky. lassive.

Covered. A mile and a nalf south, on tne north
bank of the Snake river, tnis unit appears
to consiest of, from top to bottom:

7. 8hale, lizht gray. 80.
Se Limestone, gray, weathers tan. 10.
5. Shale, light gray. 60.
4. Limestone, gray, weathers tan. 5.
3. Shale, light gray. - 2b.

2. Limestone, gray, weathers tan. 5,
1. Shale, mostly light lavender. &5.
(These subdivisions estimated)

Limestone, shaly to silty, conglomeratic, gray,
weathers white to gray. Pebbles are white
rounded limestone fraguents up to 2 inches.

Limestone, lithographic, gray, weathers tan,
massgive.

Limestone, lithographic, gray, weathers lighter,
magsive,

Limestone, lithographic, gray, weathers tan,.
massive, with sub-conchoidal fracture. *oczl
thin shaly seams and pebbles near bottom.

Limestone, lithographic, gray, massive, weatners
darker gray. Becomes more shaly toward base
and fracture changed from blocky to hackly.

Shale, reddish maroon, hackly.
Limestone, arenaceous, gray, becoming congloms

eratic in lower foot or so with sub-angular
pebbles up to § inch in diameter.

Feet

250.

20.

9.

18.
11.

4.



Bl.
50.

59.
£8.

57.

b8.

55.

54.

53.
53.

51.

50.

49,

48.

45.
44,

43.

Covered. Probably red shale.

Limestone, gray, lithographic, reddish on weather-
ing, blocky to hackly.

Covered, probably red shale.

Sandstone, caleareous, banded pink and white,
somewhat cross bedded.

Siltstone, red, hackly, soft.

Sandstone, pink to wnite, calcareous. lalf foot
of conglomerate at base.

Sandstone, calcareous, pink to white. Lower con-
tact guite irregular.

Sandstone, calcareous, pink to white, conglomeratic
at base with flat red shale or siltstone pebbdles
up to an inch long. Sand is rounded and sorted,
polished and rather fine usrained.

Siltstone, pink, hackly, soft.

Limestone, arenaceous at top, grading into a limy
sandstone below, with bottom 3 feet or so con-
glomera tic with roundeé chert pebbles up to
half an inch, in diameter and also some pebonles
of sandstone, limestone, and shzle. Mostly
gray, weathers tan to pink. (3ase of Cloverly
formation?)

Limestone, silty, fine grained, massive. Bottom
more silty =and irregularly thin bedded.

Sandstone, calcareous, white, thick to thin bedded,
coarse grained, with many pink grains. Bottom
contact not well exposed.

Covered.

Sandstone, locally calcareous, tnin bedded at top
to thick bedded below, white, coarse even grained.

Covered.

Sandstone, coarse, even grained, white, weathers
tan, green shale fragments in base.

Covered.
Sandstone, shaly, green, chloritic, thin bedded.

Sandstone, white, with green shale fragments.

B.
50.

20.

1.

4.

18.

Se



42.

41.
40.

39.

38.

37.

36.

Fall Creek, one half mile east of bridge on Wilson road
gon Quadrangle. Sec. 20, T.3S N., R.118 W. (Unsurveyed

35.

34.
33.

Y-8

31.
30.

Sandstone, white in upper half, gray, weathering
rusty in lower nalf, coarse grained. Lower
portions very conglomeratic witi shale and
foseil wood fragments. lostly thin bedded,
weathering rounded to slabby.

Covered. Probably greenisn silty shale.

Sandstone, white, few pink grains and many dark
minerals, thin bedded znd slabby to t hick
bedded and rounded, coarse grained.

Covered. Probably red shale.

Total Gannett

Stump sandstone

Sandstone, finegrained, calcareous, glauconitic,
green, weathers greenish to reddish obrown.

Sandstone, fine grained, calcareous, and limestone,
arenaceous. Sandstone, is sparsely glauconitic.

Limestone more predominant toward base. Few
fossils, poorly preserved, near base.

Limestone, arenaceous, gray to gray green, weathers
tan to white, slabby to blocky, thin to unevenly

bedded. Glauconite sparsely in some beds.

Total Stump

Preuss sandstone

38.

30.
3.

24.

40.

Fa2ll Creek Section: one half mile up gullyon north side of

Shale and siltstone, red =nd green. Top 3 feet or

so is green.
Siltstone, red.

Shale, locally silty, red znd green, hackly,
weathers rounded.

Sandstone, white, weathers pink, containing many
fragments of red and greenish shale in irreg-
ular lenses.

Siltstone and shale, red to brown, poorly exposed.

Sandstone, winite, weathers gray and rounded.

on Jack-
j.

44,
1.

10.

6.
14.

(82}



38

25.
24.

23.
22,

20.
19.
18.

170
1a.

1e.

14.

S8iltstone, somewhat sandy, red, cross pedded,
fracture hackly, contact with underlying
limestone somewhat uneven.

Total Preuss

"Lower Sundance'

Limestone, oolitic, dark gray, weatners rusty
to greenish, numerous calcite veins, mascive
near top but with many shely pertings and
pebbles in lower 8 feet. iucn jointed.
Forms conspicuous cliff,

Shale and limy shale with some thin limestones,
brown, moetly covered.

Limestone, oolitic, black, with several shaly
partings about 6 inches thick. Febtles of
shale and many calcite veins and stringers
occur in the limestone beds.

Shale, mostly covered.

Limestone, oolitic, black, with some shaly
elongated nodules 2nd partings. Oolites
are pinkish and somewhst transparent.

Shale, soft, brown.

Limestone, oolitic, crystallire, black weathers
gZraye

Shale, limy, with splintery fracture, with abun-
dant Gryphaea nebragkengis near base.

Limestone, brownish gray, fossiliferocus.

Shale, limy with splintery fracture.

Limestone, shaly, interbedded with shale, orown-
ish gray, splintery fracture. HNumerous
foseils, mostly Gryphaea.

Shale, limy gray, splintery.

Lirmestone, shaly, =2ray, with fossils.

Shale, limy, and shaly limestone, gray, with

splintery fracture. Camponectes and Pinna
from about 32 feet above base.

Limestone, shaly, gray, splintery fracture.

39.

4.5

220.

3.
16.

S.

87.
34,



13.

13.

11.
lo.

9%

8.

6.
5.

3.
3.

Limestone, gray, oolitic.

Total "Lower Sundance'

Gypsum Spring formation
Limestone, shaly, gray, thick to thin bedced,
splintery fracture, fossil fraguents at
12 feet above base.
Shale, greenish gray, soft.
Shale, silty, brecciated, red.
Covered. Appears to be greenish gray shele.
Limestone, shaly, and limy shale, mostly covered.
Shell fragments, probably Pholadomya and a

Trigonia from about 8 feet above bage.
Astarte from about 15 feet.

Shzle, calcareous, haed, gray, splintery, forms
a few small ledges.

Shale, soft, greenisn gray.

Limestone, brecciated, agray.

Shale, soft, greenish zray.

Limestone, brecciated, gray with calcite veins.

Moegtly covered. Underlain at least in part by
reddish to greenish clays and sheles with a
limy conglomerate at base containing re-
worked pebbles of Nugget sandstone and some
limestone pebbles.

Total Gypsum Spring

Nugget s=zndstone

Sandstone, woite to light buff.

40.

476.82

8.

1.
30.
335,

22,

22.
18,
1.

3.

170.5

33,



CHART VII

Hoback River Section: Three qguarters to one and & half
miles west of mouth of Granite Creek on north bank of the
Hoback River, on Jackson Quadrangle. Secs. 5 2nd 6, T.38 N.,
R.114 W. (unsurveyed).

Gannett Group

Bed no. - Feet
23. Siltstone, sandy, red irregularly bedded. 3.

22. Sheale, red, soft, hackly. 24,

Stump sandstone

21. Sandstone, greenish gray, thin even bedded,
some layers calcareous. Upper 5 feet or
so is massive and weathers rounded and
contains many calcite veinlets and
weathers reddish. Entire unit is
glauconitic. 36.

20. Sandstone, greenish gray, glauconitic, thin
bedded. 11.

19. Limestone, arenaceous, greenish gray, glauconitie,
weathers buff. Contains Belemnites. 9.

18. Limestone, arenaceous, greenish gray, with some
layers of greenish zray sandstone. Some
lenses are coarsely crystalline and contain a
few pebbles up to 1/8 inch in diameter and
freguently a large number of Pentacrinus
columnals on the bedding planes. Abundanht

glauconite. 33,
Total Stump 89.

Preuss sandstone

17. B8iltstone, red, massive, and hackly in lower
pazrt, thin, even bedded in upper part,
with fine shaly partings and a few small
ripple marks on some bedding planes. 30.

15. Siltstone, white, thin bedded, locally croes
bedded, with a few small ripple marks. 8.



15.

14.

11.

10.
9.
8.

Siltstone, red to pink, locally mottled to white,
thick bedded to massive and hackly in lower
3/4, thin bedded in upper 1/4. Locally
calczreous and more resistant.

Total Preuss

"Lower Sundance" formation

Limestone, oolitic, slighntly arenaceous, ripple
ma rked, greenish to reddish gray, weathers
rusty. Thick bedded, forms prominent ridge.
Loczlly the fresh color is pinkish and the
oolites are pink and semi-transparent.

Shale, dark gray, soft, witn numerous specimens
of Gryphaea nebraskengis.

Limestone, dark gray, lithographic, numerous
calcite veins, massive in lower part,
trick bedced in upper.

Limestone, argillaceous, and & few thin beds of
shzle, with angular fracture.

Shkele, czrey, clécareous, mostly covered.
Srhale, red, soft, mostly covered.

Limestone, argillaceous toward base, finely
crystalline and litnographic toward top,
dark gray, thin bedded, with angular
fracture. Contains Camptonectes and
apolicated QOstrea.

Shale, calcareous, gray, largely covered.
Fracture splinlery. Contains
Pentacrinus and Caumptonectes,

Limestone, oolitic, dark grey, thick bedded.

Shale, calcareous, dark zrzy, witn splintery
fracture. Contains some pelecypods.

Limestone, oolitic, thick bedded, dark =zray.

Total "Lower Sundance"
QyPSum S(M"r\g Formation
Shale, red in lower part, gray in upper part,
mostly covered.

48.

38.

220,

27.

31.

18.



2. Limestone, brecciated, massive. Lower foot
locally contsins angular fragments of
‘szndstone and soft red shezle. Lower
contact appears to be comewhet irregular
but ie not well exposed.

Total Gypsum Spring

Nugget sandstone

1. Sandstone, reddish brown, base not exposed.

50.
83,

10C.
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The Hugzet szndstone.--- The Nugget sandstone is found

throughout the area studied =nd extends to the north and east
for 2 considerable distance. Its thickness ranges from about
1500 feet in centrzl Idaho, uniformly decrcecasing to thirty
feet on Horse Creek, near Dubois, Wyoming, and it wedges out
completely on the flanks of the Owl Creek mountains. The
Nugget is almost entirely sandstone; locally it contains

sand clécite crystals of a peculiar, nearly spherical shape
and geodes up to two inches in diameter in zones which appear
to hzve no value in correlation. The sand grains are usually
frosted. Locally also there zre zones which contain abundant
frosted shneres of quartz about one millimeter in diemeter.
Usuzlly the formatton is rather friable and is nat highly
resistant to weathering. In meny places, however, it is
quartzitic and is e good ridge former. This quertzitic tend-
ency appears to increzse near the major thrust faults, but
onlv where the sandstone is fairlv thick. In color it is
rusty, oink, salmon, or waite. Throuzhout the entire section
there appears to be no reliable marker horizon, but the unit
as a whole is so distinct as to make correlation rather obvious.
The sandstone is prowminently cross-bedded, thouzh the exact
nature or orizin of the cross vedding is not certzin. It is

thouznt that the Hugpet is @ dune sand reworked from time to

time in playa lakes which covered loca2l areas and from which
perhzps came the calcite found in many loczlities. Tnere are
limestones at various horizons in tone dugget, but no fossils
have been reported except a few obscure footprints describved

by Mansfield ( 1928, p. 97) and a doubtful Trigonia.
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The Nugzet rests unconformably on the underlying Lower
or iiddle Triazssic formations and is overlain unconformably
by the marine Middle Jurassic. It is thought to be of Lower
Jursssic aze. (ifansfield, 1927, p. 97). For some time the
lower unconformity was suspected but no conclusive evidence
was found. In the latter portion of this paper, evidence in

support of this view will be presented.



The Marine Jurassic formations.--- The Marine Jurassic

(Plzte 3) in the Camp Davis Region presents fewer difficulties
than the Triassic. This is due not only to the fact that the
secétion is fossgiliferous and has been the subject of consid-
erable study, but also to the fact that the problem is less
conplex and facies chznges are not so abrupt.

The Twin Creek and Stusp formations in thne Camp Davis
region heve long been recognized as tune approximste equiva-
lents of the Sundance formation of eastern Wyoming. This 1long-
range correlation was made on the basis of tne fauna. Later
work has shown no reason to doubt®the relationship. (Neely,
1937, p. 754). Recent cherts of the U.S. Geological Survey
follow Heely in the use of the terms "Upper Sundance' znd
"Lower Sundance". In the Wind River Basin the Gypsum Spring

i
formation is recognized below the Lower 8Sundance". (Love,

et al, 1945b).

The Gvpsun Spring formation (Love, 1932. p.43; Love, et al,
1945b) consists in the Wind River Basin of limestones, dolo-
mites, red sh2lesg, z2nd large quantities of gypsum. Where the
gypsun is absent the limestone is commonly brecciated and the
formation is thinner. In the Camp area no gyosum occurs in
tuis formation. Basal conglomerates are rare in the Wind
River Basin, out in the Czup Davis region t he baszl breccia
commonly contains material in the lower few feet waich appears
to have been derived from the underlyiang Nugget sandstone.

In the Gros Ventre River section tunere is some evidence of
channeling of the Nugget. (Tables IV & V). With these ex-

ceptions the Gypsum Spring formetion maintains its lithologic
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character through the Camp Davig region, but its relation to
the Twin Creek of Southeazstern Idaho is not well known. It is
apparently Bathonian (Upper middle Jurassic) to Callovian
(Upper Jurassic) in-age. Tne lower portion of the Twin Creek,
nowever, is of the somewhat older Bajocian (Lower middle
Jurassic) stage. (Imlay, 1945). Tune large fauna reported from
the Gypsum Spring (Love, et al, 1945b) is largely new znd un-—
described, and as sucin is of little help in the present problem.

Indescribed species of Pholodomya, Trizonia, and Astarte were

found in this formation on Fall Creek by Ehlers and identified
by Kellum (personal communication).

Above the Gypsum Spring is a secuence of fossiliferous
gray shzles and shaly limestones. The limestones are commonly
oolitic, and the lowest oolitic limestone is taken to mark ‘the
base of the unit which is at present called "Lower Sundance”
by the U.S. Geological Survey. The unit is lithologically
similar to the Twin Creek of Idaho, but faunzlly is apparently
equivalent to only the upper pvart of that formation. (Imlay,
1945).

Near the top of the formation & thick gray limy shale occurs

in which are found zbundant specimens of Gryphaea nebraskensis,

This zone is remarkably persistent in the Wind River tfasin and
the Camp Davis Area and forms a valuable and easily found marker
in the Marine Jurassic. Gryphaea are found elsewhere in the
Jurassic seetion but nowhere in such 2bundance.

Above the Twin Creek in Idaho is 1,300 feet of red, fine-
grained, cQécareous sandstone of the Preuss formation. This unit

thins rapidly northeastward. On the Hob=ck River it is repre-
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sented by 53 feet of red and white limy siltstones, and on the
Groe Ventre River it is not cleerly recognized though it is
verhaps vreseant. It may be that the "Sundance Red Zone" at.
the top of the "Lower Sundance" in part of the Wind River Basin
(Love, et al. 1945b) represents the Preuss. No fossils have
been found, but since the underlying and overlying rocks are of
upper Juracgic age; the Preuss is necessarily of that age.
Imlay (1945, p. 1030) piaces the Preuss in the Callovian stage,
and relates it more closely to the Twin Creek than to the Stump.
Mansfield (1927,p.99), on the other hand, states that the Preuss
rests unconformably on the Twin Creek and grades upward into the
Stump, relating it thus more closely to the overlying formation.
Above the Preuss in the Camp Davis ar:ca and above "Lower
Sundance" in the Wind River Basin is a seguence of sandstone
and limy sandstone. They are characteristically thin bedded
and slabby, gray-greea in color, and on the weathered surface,
sligintly rusty. The limy sandstones occur for the most part
near the bazse of the formation and are fossiliferous and con-
glomeratic. he fossils include @ Rhynconellid c.f. Kallir-

nyncia myrina and a Beleminite probably Pachvteuthis densus

in the Wind River Basin and Camp Davis area. The greater part
of the formation is glauconitic and the presence of this
mineral usually marks the base where the Preuss red heds are
absent. Mesnsfield's (1927, pp. 99-101) description of the
Stuup in the type locality is essentially similer except for
the notable lack of the glauconite, though he wentions the
presence of some green chloritic material.

The Stump and the Preuss together represent the lower [olela
tion of the Beckwith formation of Veatch (l907,p.57), a term no

longer used.
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Nonmearine Jurassic and Lower Cretaceous formations.——-—

Above the Marine Jurassic in Idaho and Wyoming is a series of
conglomerates, sandstones, shales, 2nd limestones of rather
brightly veriegzted color. These have been related to the
Morrison and part of the Cloverly formations of central Wyvoming
and the Gannett Group of Idaho. Apparently 21l the beds are

of terrestriel or fresh water origin and hence coatains few
reliable markers for regional correlation. From Camp Davis
westward a notable thickening of this series is oopserved. Esst-
ward the thickness holds fairly constant,lthough ihe lateral
variations in lithology are numerous and abrupt.

The most consistent horizon marker regzicnally in these
beds is & sandstone which is very sligitly limy, and usually
weatners to a brilliant yellow or somewh:t rusty color. Locally
it is conglomeratic with chert peboles up to nhalf an inch in
diameter ané nearly everywhere it is exposed a few pebbles may
be found in it. Secondarv quartz is so abundant znd character-
istic thet it is often referred to as the "quartz crystal sand-
stone"., This unit can be trzced over wmost of the Wind River
Basin (Love, et al, 1945a) and westward =s far zs Dell Creek
and the Gros Ventre River. It appears to be represented on
Fall Creek (Chart VI p.33 and Plate 4) and further investigation
may reveal its presence still farther west. ' The conglomerate
probezbly marks the bzse of the Cloverly formation and of the
Lower Cretaceous. tratigraphically it appears to fall below
& limestone hLere correlated with the Peterson limestone of the
Gennett Group (Plete 4). This interpretation is strenztuened

by Imlay (1945) who states that the Epnraim Conglomerzte(lower—
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most Gannett) is of Upper Jurassic age at least in part,(giving,
however, no reasons for his conclusion) and Peck (1941) who places
the Peterson limestone (overlvingz the Zphreim) in the Lower Cre-
taceous on the basis of its microfzuna.

A series of 2lternating sheles and sandstones lies celow
this bed. The sandstones are usually a light gray to gray green,
znd are frequently conglomeratic in tneir lower portions with
angular fragments of green s.oale wilch were apparently reworked
from the underlying shale unit. The shales z2re normelly maroon
or red, obut their uvper portions are oiten-a light green color,
apparently due to surface westhering prior to deposition of the
overlvinz unite. On the whole, the secuence is extremely vari-
able, zreding from dominantly candy in some localities to don-
inantly ehaly in others.

Avove the "cuartz crystal szndstone" shales and cleys com—
price most of the section. These are of & lignter color than the
shales below, violets znd zr=zys being the common hueg. In the
Caump Davie area few sandstones are found in taie part of the
gection, but in the Wind River Basin the lower nalf of this unit
conteins many lenticular sandstones and conglémerates similer
to the "gquartz crystal sandstone’. here the snales are much
more orilliently variegated, with lilac and neliotrope shades
which make this unit recognizeble from a consideracle distance.
Fowever, in the Cemp Davis area limestones are found waich appar-
ently represent the Peterson and perhaps the Draney limestones
of the Gannett Group of Idano but wiich probebly do not extend
far east of the Camp Davis area.

In the Wind River Bagin a series of the fine grained thin
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bedded gray sandstones and interbedded black shales have been
placed in tue top of the Cloverly (Love, et al, 1945a). They
weatiner to a dark tan and nave been called the "Rusty beds".
These "Rusty beds" are gradational into the overlying "Tunerm—
ovolis" black shale, and they are lithologically related to
that unit. The "Rusty beds" and the "Thermopolis" sihale appear
to pe equivalent to the Bear River fe®éumation of tue Camp Davis
apea. It is the belief of this writer that the name Cloverly
should be restricted to the variegated veds and the included
sandstones. Togetuer the liorrison and Clovérly woﬁld then ve
eguivalent to the Gannett.

Dokfovolny (1841, p.43%) placed the beds now called Stump
and Gennett together in the Beckwith formation, following Veatch's
(1907) and Schultz's (1914) usage, but recoginzing tnat their
diviegion was possible. The Stump-Gannett contact is not greda-
tional, but for a few feet above the recognized Stump marine
and non-marine sediments interfinger. It is therefore locally
difficult to place the contact exactly, although usuelly it can

, 33-
be located within a few feet. (Chart V, p€ 34).
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Problems of nomenclature.--- Among the Jurassic forma-

tions of the Camp Davis area the HNugget sandstone alone pre-
sents no problem of nomenclature. It has been well estab-

lished in the literature both to the east and to the west,

Q)

nd is present throughout the Camp Area.

The Twin Creek of Idano is represented in part by the
Gypsum Spring and the "Lower Sundance" formations. Gypsum
Spring may prove useful still further west, zs it can ve rec-
ognized turough tune entire cemp area. CJonsiderable ad itional
work is necessary to discover whether the expansion of that
part of the section is largely oy thickening of the unit as a
whole or by asddition of bassal beds. Since bas=l Twin Creek
is older‘than Cyopsum Spring, it appears thet bessal oeds are
intervosed. It may be found advisable to propose a new name
to repelce tue unsatisfactory "{ower Sundance" and perhaps
raise Twin Creek to group status. |

The Preuss is clearly recognized in part of the camp ares,
and may be represented farther east by the'Sundance red zone',
Probably the name should be used only where the formation is
useful for mavping purposes. The "Sundance red zone" seems hardly
imoortant enough to deserve even member status, and where the
Preuss is poorly developed it mizght bet-er be included in the
"Lower Sundance®. Stump sandstone appears to be appliczble in
this area, and probably the name should be extended eastward
into the Wind River Basin in preference to "Upper Sundance'.

Until the ligrrison-Cloverly controversy is settled, it ap-

pears best to retain the name Gannett Group for the non-marire
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Upner Jurascic and Lower Cretaceous. Gannett might be extend-
ed to apply to the korrison and tne non-marine portion of the
Cloverly wherever they are not clearly separable. Where the
comnonent formations can be recognized, trney siould be sep-
arated as tne formetions of tne Gannett group into the iHorrison
and Cloverly of the shelf facies, or the Ephraim, Peterson,

Bechler, Drazney and Tygee of the geosynclinal facies.
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SEDIMENTATION AWD INTERFORHMATIONAL RELATIONSHIES

General discusegion.——— In Triassic and Jurassic times the

zeosyncline which existed in couthesstern Idazho and the zreat
shelf zrea which extended over most of Wyoming were occupied
from time to time by the sca. Between the periods of marine
sedimentetion the area received sediments under marginal or
even continental conditions, and was occasionally subjected to
subaerizl erosion.

Relationsnip of Permian 1

Triessic.~-- Throughout Wyoming,

southeastern Idaho, and northeastern Utan, the Triassic appears
to rest conformably on the underlying Fermian. Thomas (1934, p.
1898) reports no zpparent break in eustern Wyoming; dansfield
(1827, pp. 85) notes thnat evidence of z hiatus is based princi-
prally on faunal differences; =nd Boutwell (1912,p. 51) states
that the Woodside rests conformzbly on the Park City formation.
Newell and Kummel, (1942, p. 945) however, state that the Din-
woody exhibits a marked overlap on the Permian. Furthermore,

at meny locezlities the chert at the Phosphoria-Dinwoody contact
ig 2 chelky white (Cherts I & II, pp. 11,18) which would indicate
weatrering of the post-Permian surface. Perhzps the conformeble
relations noted by some are local =nd weathnering occured over
considerable areas, but it is probable that little erosion took
place in the interval and it is evident that the beds were not
folded.

Lower Triassic sedimentation.--- In the central vert of the

Idzho geosyncline, near Pocatello, marine deposition continued
throughout Lower Triassic time. From tois area the ses extended

as far as eastern Wyoming during a smzll part of Dinwoody znd in
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lztest Thaynes (Alcova) times, but it normelly occupied only the
geoéyncline. Several times, however, it reaches as far eagt 28
the Camp Davis area. The fluctuations seem to be larzely of chem-
icel conditions rather than of actual shorelines, zs the red sed-
iments seem to be marginal facies deposited under conditions of
oxidation, whereas the tan facies were deposited under reducing
conditions capable of supporting life in & normel wmarine environ-
ment, The clastic material in both facies ie similer excspt for
the stage of exidetion of the iron. Thoms (1934, pp. 1893=13¢3)
suggests that the hematite responsible for the red color was
derived from residual red scils developed on adjacent positive
areas. In normal marine environments tne nematite would be re-~
duced piobably to a 1imonite; producing tne tan color character—
istic of tne zeosynclinal sediments.

Tne sediments seem to have been supplied largely frowm the
west, because the coarser clastic material is reported there.
Sandsiones 2re common in the Lower Triassic of Idasho. In central
Wyoming the dominant material is siltstone, and in eastern Wyoming
shele was decosited. The sediments present in southeastern Idaho
indicate 2 slow rather continuous uplift of 2 land area not far
to the west.

}iiddle or Upper Triagsic gedimentation.--- Mansfield, in

southeastern Idaho, recognizes an unconformity between the Thaynes
group and the overlying Timothy sandstone. Another unconforumity
separates tne Timotiy from the Higham grit. One of these, probably
the lower, might separate the Lower Triassic and the ididdle or
Upper Triassic, but they have not been recognized outside so th-
eastern Idaho, as far as can be learned.

All rocks above the known Lower Triassic appear to be of con-
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tinental or fresh-water origin. Again redbeds are common, the
only notable exceptione being the Deadmen limestone, and the

Popo Agie member of the Chugwater formation. The Derdman lime-
stone suggests fresh water deposition. It is not fossiliferous.
The Popo Agie is of continental origin and appears to nave been

a floodolazin deposit. The phytosaurian faune (Love, et al, 184Ec)
corroborates this supposition.

Relationsiip of Trizgsic to Jurassic.--- The Nugget sandstone

rests upon Triassic rocks with apparent conformity. Isopach maps
(Love, et al, 1S45c) of the Triassic indicate, however, soume
gentle warping at the close of Triassic time. Tihis is also appar-
ent in tre gections shown on Plate 1. In addition, the rocks be-
low the éontact frequently show extengive alteration (Cuarts I &
II,pp. 9 & 168). The most markeé example of this was noted on
Bast Dell Creek where the siltstone immediately below the(contact
was irregularly reduced to a depth of twelve feet apparently from
a red color to a deep green.

Normally the siltstones celow the contact are red or ochre
and the zreen color perhaps indieates the amount of weathering.
The depth of alteration may represent extreme conditions rather
than a great length of tome. Several units of the Pooo Agie on

West Dell Creek ( Chart III, p. 13) exnibit the same character-

istics, and with thae numerous conglomerates they give ample evi-
dence of the many uncoanformities present within the Popo Agzie
member itself, a tvpical feature of flood plain types deposits.
Certainly these unconformities, wiich are cuite local, represent
only & short break in deposition, znd tinere is no reason to ¢ up-

pose the nost-Popo Agie interval t o have peen very long. Yet
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these sediments 2nd their included unconformities vorobzbly rep-
resent 211 of ¥idcle and Upper Trisssic times, and perhaps even
a vazrt of Lower Jurassic.

Jurassic sediment2tion.--- The Jurassic way be subdivided

into three distinct sections; the Nugget sandstone, thne marine
Jurassic formations, and the Genneit group znd its eguivalents
(which include 2 part of the Lower Cretzceous).

The Nugret sandstone appears to tbe a dune deposit locally
reworked in playa lakes. These lakes probably supolied the cal-
cite now found in geodes, tue peculiar rounded sand cldcite
crystals, =#nd local limestone lenses. It is possible tonat som
of thne cross bedding so conspicuous in tne Hugget is not of
aeolian orizin, but most of it is strongly suggestive of wind
depostion. At the close of Lugzet time extensive reworking in
probably fresh water occurred so that now the formation is
regular in thickness.

The transition to marine sedimentation is everywhere charp
and vronounced. Over most of Wyoming no basal conglomerate seems
to be present, but in the Camp Davis region evidences of a basal
conglomerzte were foind (Charts IV,V, & VII, on. 33, 3§, & 43),
This unconformity represents all of Bajocian time in the Camp
Devis region a2nd eazstward. During most of this time a sea
existed in soutuneastern Idaho wnich in succeeding Bathonian time
extended to cover most of the shelf area of Wyoming znd remained
there until lazte Argo¢¥ian time. In this sea tne Twin Creek,
Preuss, z2nd Stump were deposited in thezeosyncline, and in the
snelf arez the Gypsum Spring and Sundance were laid down.

The Gypsum Spring is the oldest of tine shelf facies formations.

It has not thus far been traced distinctly into the geosyncline.
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In the Camp Davis area it is entirely marine excepnt perhaps for
the red snales ané basal breccias. Zastward the red shales
thicken, and with the gypsum which apcears as the breccia dies
out they compriece most of the formation. Appzrently tiese were
deposited in basins cut off from the sea. The origin of the
breccia found in the Gypsum Spring in this area and elsewhere
is in dispute. It exists only where the gypsum is absent znd
the formation is thin. For this reason the theory of a collapse
brecciaz hes been proposed. However, collapse over such & large
area is hard to conceive, and furthermore, the breécia seems to
tiicken toward the geofyncline where deposition of the gypsum
necessary for collapse would not normally be exvected. 1In
addition, no cdeformation of the beds immediately overlying the
breccia nas been observed. For these reasons tihe possibility
of an intraformational conglomerate must not be overlooked.
However, the fragments are cuite angular znd no semblsnce of
lamellar or flow structure ies apparent indicsting 2 rigidity of
the limestone bed before brecciation not common in the usual
"edzewise" conglomerates. Thin-section studies should shed
some ligint on the subject. The Gypsum Spring formaztion wedges
out to the southeast and is overlapped by tne "Lower Suncance'.
The "Lower Sundance" is 2 truly marine sequence, consisting
of chemical and fine clastic sediments. The most typical deoosit
is a limy shele such 2s the Gryphaea shale. The sea was probably
shallow and werm, for life was abundant over the entire Wyoming-
Idaho area. Oolitic limestones =z2re characteristic. The lowest
oolite in the marine Jurzssic section is @ reliszble marker for
the bottom of the formation.

The Freuss sandstone reflected an abrupt elevation of the
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land mass to the west, which seems to have supplied the rather
coarse clastic red sediments. Neely (1937, ovp. 763-763) states
that the Preuss formation represents a delts and this satis—
factorily explains all the facts now known.

With the Stump deposition of rather coarse clastics con-
tinued, and tie Camp Davis 2rea and over the Wind River Bacin a
few local conglomerates with peb-les up to 2 cuarter of z2n inch
or so in diameter were denosited near the base of the formation.
Meny of these lences are quite limy with coarsely crystalline
calcite and fossiliferous. The ledges so produced =zre conspic-
uous, but cuite local. A two foot unit of sandy limestone may
lense out completely in less than half a mile. Glaueonite
is characteristic of this formation, and tne lowest glauconite
usually marks the base. The upper half of the sandstone contains
mucih less lime and usually also less glauconite.

With many alternations of marine and wmerginal conditions the
sea receded. For a few feet above the irue Stump sandstone red
shaleé locally alternate with esandstones nearly identical to those
of the Stump. The contact with the Gannett is therefore, somewhzt
difficult %o place. The sandstones above become more lenticular
and mascive z2nd suggest continental origin. The seguence as &
whole takes on a eyclical aspect. The typical alternation which
is subject to mauch variation, seems to begin with deposition of
a red shele. The shale was then subjected to some weathering,
and a green color was developed in the upper few inches. Frag-
ments of the eeathered shale were then deposited in the base of
the coazrse sandstone unit which covered it. The cycle then be-
gins anew with the deposition of mre red sunzle. &xtreme lateral

variations characterize the unit. This portion of the Gannett
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probably constitutes the iyrrison formation.

Jurzssic-Lower Cretaceous boundary.--- With little notice-
able chaznge the region passed over into the Lower Cretaceous
veriod. The probansle coatect in this region, as in the Wind
River Bagin, is at the base of the "gquartz crystal szndstone'.
(Love, et 21, 1945a). The deposits of this part of the Gennett
group, which probably represents the Cloverly formation, consist
of rather light colored muds 2nd clays and a few fresh water
limestones, which probapbly revresent the Peterson and perhaps
the Draney limesltones of the Gannett group. On the Gros Ventre
River cusntities of "gastrolitid' have been found.

Above these continéntal sediments the "rusty beds" of
central Wyoming and tne basal Bear River szndstones of western
Wyoming were deposited. Bothe the "Rusty beds" and the Bear

River zppear to have peen deposited in brackisua or fresia water.
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