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EOCENE ROCKS, FOSSILS, AND GEOLOGIC HISTORY,
TETON RANGE, NORTHWESTERN WYOMING

By J. D. LovE, EsTELLA B. LEoPOLD, and D. W. LoVvE

ABSTRACT

The Hominy Peak Formation (new name), a sequence of mafic
volcaniclastic sedimentary and igneous rocks as much as 610 meters
(2,000 feet) thick, is exposed at the north end and on the west flank
of the Teton Range, as well as along the south boundary of
Yellowstone National Park. This formation overlaps Cambrian to
Paleocene strata in the core of the Teton Range, and the entire sec-
tion was subsequently deformed by post-Eocene tectonic movements.
The Hominy Peak contains a pollen flora that correlates with middle
Eocene floras associated with Bridger A—B vertebrate faunas at
several sites in northwestern and southwestern Wyoming. K-Ar ages
here and in adjacent areas are compatible with this age assignment.
The Hominy Peak Formation and underlying Paleozoic rocks along
the south boundary of Yellowstone National Park are intruded by the
dacite porphyry of the Birch Hills, which has a late Eocene fission-
track age of 40.5 +2.6 million years.

The newly discovered relations of the Eocene rocks to older and
younger strata provide a more complete insight into the tectonic
history of the Teton Range. The ancestral uplift trended northwest
and consisted of two parts — the low, broad Gros Ventre—Teton up-
warp, bounded on its southwest flank by a thrust fault, and the much
higher, larger Targhee uplift, at the northwest end. The dominant
tectonic forces that created this uplift moved southwestward,
directly opposite those in the thrust belt to the south. Yet to be deter-
mined are the subsurface limit to the northeast margin of the thrust
belt under Teton Basin and whether the belt was overridden by the
ancestral Teton block.

The Targhee uplift was eroded to its Precambrian core by mid-Late
Cretaceous time and, for 35 million years, was the source of gold-
bearing Precambrian quartzite conglomeratic debris to Upper Cre-
taceous, Paleocene, and Eocene strata in the Jackson Hole region.
The Targhee uplift subsided into the Teton Basin—Snake River
downwarp, probably shortly after middle Eocene time, and was never
again a source of sediment. This subsidence, accompanied in places
by normal faulting, also involved the ancestral Teton segment of the
uplift. The structurally higher part of the Eocene northeast flank was
rotated downward to the west so far that it became the present west
flank of the modern Teton Range.

The structurally lower part of the Eocene northeast flank of the
Teton Range was even more extensively modified during late
Cenozoic time. Downwarps and normal faults, some with large dis-
placements, developed along and east of the Eocene northeast flank,
and these produced Jackson Hole. These north-trending grabens and

horsts isolated the Gros Ventre segment of the ancestral
Targhee—Teton—Gros Ventre uplift. The modern Teton Rang= arose
in the last 9 million years; from part of a low northwest-trend‘ng an-
ticlinal uplift it became a north-trending, west-tilted, asymmetric
faultblock range with a precipitous east face.

The timing, magnitude, and other details of the tectonic history of
the region are relevant to the renewed search for oil and gas in the
Wyoming-Idaho thrust belt and to geothermal-energy evaluation.
Two large artesian flows of hot water, one in Cambrian and th2 other
in Pennsylvanian rocks, in the Cities Service oil test at mod-rately
shallow depths in Teton Basin indicate a geothermal potential in the
areas of late Cenozoic subsidence west of the present Teton Pange.

INTRODUCTION
PURPOSE OF REPORT AND SUMMARY OF
RESULTS AND CONCLUSIONS

The purpose of this report is (1) to present new data
that help reconstruct the geologic history of the Teton
uplift in Eocene time, (2) to summarize Pliocene and
Pleistocene crustal modifications that disguise the
Eocene events and that account for some of the unique
and more conspicuous features of the uplift, and (3) to
relate the timing, magnitude, and other details of the
tectonic history of the region to the search for new oil
and gas deposits and to evaluate the geothermal-energy
potential. After a lapse of 70 years (since Veatch's
report in 1907), 1975 discoveries of major amounts of
oil and gas in the southern part of the thrust belt
brought a suddenly renewed interest in the entire belt.
In addition, exploration of the geothermal potential in
part of Idaho, 15—-23 km (50—75 mi) to the southwest,
has prompted a reassessment of the geothermal poten-
tial of the area west of the present Teton Range, which
is structurally a part of the ancestral Teton uplif*.

The Paleocene and Cretaceous history of the
Teton -Jackson Hole area and its relation to most of
the gold occurrences in the region have been presented
elsewhere (J. D. Love, 1973; Lindsey, 1972).
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The chief results of this study are:

1. A geologic map (Christiansen and others, 1978)

that shows for the first time the distribution of all
known remnants of Eocene rocks along the west
side and at the north end of the Teton Range.

2. Preliminary data on the geothermal potential of the

Teton Basin west of the Teton Range. The Cities
Service oil test drilled in 1974 in Teton Basin
struck flowing artesian fresh water at a reported
rate of 36,000 barrels per day, and a temperature
of 48°C at a depth of 856 m (meters; 2,800 ft) in
Pennsylvanian rocks. Another water flow, from
Cambrian rocks, was reported between 1,615 and
1,646 m (5,300 and 5,400 ft) at a rate of 40,000
barrels per day, and at a temperature of 54°C.
The combined flow was estimated at about 76,000
barrels (14.6x106 L (liters)) of water per day.
Total dissolved solids were less than 500 mg/L.
The volume of artesian water and its tem-
perature indicate that the part of the down-
warped Teton Basin area athwart what in Eocene
time was the crest of the ancestral Teton uplift
has some geothermal-energy potential as well as
considerable untapped and heretofore unrecog-
nized ground-water resources.

3. Data that help evaluate the oil and gas potential of

the northeast margin of the thrust belt. Most im-
portant to this evaluation is an understanding of
the timing, nature, and magnitude of the Tar-
ghee—Teton—Gros Ventre tectonic forces that
diametrically opposed the forces of the adjacent
thrust belt. In parts of the thrust belt to the south
and in many of the more conventional anticlines
to the east, oil and gas accumulation apparently
is directly related to the tectonic history,
although rarely is the timing of the various struc-
tural events as well documented as in the Teton
area. The surface, subsurface, and geophysical
studies in progress may eventually determine
within reasonable limits the northeast margin of
the thrust belt under Teton Basin and whether
the belt was overridden by the Teton block. The
part of the Teton block under Teton Basin that
was downwarped in late Cenozoic time has less oil
and gas potential than that under and adjacent to
the southwest margin of the block.

4. Recognition of the following geologic events:

a. The Targhee—Teton—Gros Ventre uplift was,
for 35 million years, a single continuous an-
ticline. The Targhee part at the northwest
end was the broadest and highest and was
the first to be eroded to the Precambrian
core. This unroofing to the Precambrian oc-

curred at least as far back as middle Late
Cretaceous (middle Niobrara) time. The
Teton and Gros Ventre parts likew’se had
Precambrian cores, but they probably were
not exposed until Eocene time. The highest
part of the southwest flank of the
Teton—Gros Ventre segment was bounded
by a northeast-dipping thrust fault, the
Cache Creek thrust. Along it the overriding
mountain mass moved southwestward about
16 km (kilometers; 10 mi) and overrode
youngest Paleocene strata. In contrast, the
thrust sheets of the Idaho-Wyoming thrust
belt, which were emplaced at a slightly
earlier time and were peeled back by the
Cache Creek thrust block, moved northeast-
ward as much as 120 km (75 mi). 1 Tone of
the Wyoming part of the thrust-belt moun-
tains has an exposed Precambrian ccvre, and
the southwestward-dipping thrust-belt fault
surfaces are much flatter than the onposing
fault surface under the Teton—Gros Ventre
uplift.

b. The first major volcanic activity in this area
began in middle Eocene time, and at least
610 m (2,000 ft) of mafic debris was
deposited by streams that flowed eastward,
down the sides of several large localized
vents.

c. Large blocks of gold-bearing Precembrian
quartzite, Paleozoic rocks, and fragments of
andesite flows were carried eastward by
mass gravity movements from the Targhee
uplift to the west onto the somewhat lower
flanks of the ancestral Teton uplift. These
and associated finer grained deposits were
the last to come from the Targhee uplift.

d. The volcaniclastic rocks were deposited in a
subtropical humid climate, are of middle
Eocene age, and correlate with Bridger A—B
vertebrate-bearing strata elsewlere in
Wyoming.

e. Probably shortly after middle Eocene time, the
Targhee uplift subsided into what is now the
Teton Basin—Snake River downwarn. As a
result of this subsidence, accompanied in
places by normal faulting, the stru~turally
higher part of the northeast flank of the
Teton uplift as it was in middle Eocene time
was rotated downward to the west so far
that it became the west flank of the modern
Teton Range. The structurally lower part of
the Eocene northeast flank of the Teton
uplift was even more extensively modified
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1976, in the major part of the Teton Basin. It encoun-
tered flowing artesian fresh water at a reported rate of
36,000 barrels per day, with a temperature of 49°C at a
depth of 856 m (2,800 ft) in Pennsylvanian rocks.
Another water flow was reported to occur between the
depths of 1,615 and 1,646 m (5,300 and 5,400 ft) at a
rate of 40,000 barrels per day, at a temperature of 54°C
in Cambrian rocks. The combined flow was estimated at
about 76,000 barrels (14.6 x 10¢ liters, or 3,800,000
gallons) per day of water with total dissolved solids of
less than 500 mg/L. This indicates that the down-
warped Teton Basin area athwart the Eocene crest of
the ancestral Teton Range has some geothermal-
energy potential as well as considerable untapped and
heretofore unrecognized ground-water resources.
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PLATE 1

[D-numbers are U.S. Geological Survey paleobotany locality numbers. Following are stage-coordi-
nate numbers for the U.S. Geological Survey Zeiss photomicroscope, serial number 46,995}

Spores characteristic of the Kisinger Lakes floral zone.
1,2. Monolete spores, Polypodiaceae or Aspidiaceae types.
D4617G(1), 115.5 x 15.2.

3--9. Trilete spores, undetermined.
D4617G(1), 104.5 X 12.4.
D4617G(1), 1084 x 17.9.
D4617G(1), 110.6 X 5.1.

10, 11. Cicatricosisporites
D4271A(1), 96.0 x 2.5.

12-22. cf. Lycopodiaceae.
D4617A(2), 103.7 X 15.5.
D4617A(1), 85.0 X 6.0
D4617A(2), 15.6 X 95.5.
D4617A(1), 94.4 x7.0.
D4617C(2), 98.2 X 7.9.
D4617A(1), 1039 x9.2.




























