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LEIDY FORMATION—NEW NAME FOR GLACIO-FLUVIATILE-LACUSTRINE SEQUENCE IN NW. WYO.

Glacial erratics indicate that ice flowed into the
Fish Creek drainage from granitic terrain in the
Wind River Range to the southeast and from the
Paleozoic rocks of the Gros Ventre Range to the
south (fig. 1). Precambrian rocks are not exposed
north of the topographic crestline of the Gros Ventre
Range (Simons and others, 1988). Ice also advanced
southwestward from the Eocene volcanic terrain of
the Absaroka Range and the Quaternary basalt of
Lava Mountain, crossed the drainage divides at the
heads of Cottonwood Creek and North Fork Fish
Creek, and flowed down the Fish Creek valley. It
then merged with ice from the Wind River and Gros
Ventre Ranges.

The base of the Leidy Formation on the South
Fork Fish Creek is at an elevation of about 7,740 ft,
whereas 15 mi downstream, to the west at the Red
Hills locality, the base is at 7,160 ft. This indicates
that the paleovalley at the beginning of Leidy deposi-
tion had a gradient only slightly steeper along this
stretch of the Gros Ventre valley than exists today
(40 ft vs. 35 ft per mi).

What happened in the deeper part of Jackson Hole
during deposition of the Leidy Formation is not well
understood, but it seems likely that a glacier more
than a thousand feet thick occupied the area between
the Devils Elbow locality and the Teton Range, 10 mi
to the west, and almost certainly dammed the Gros
Ventre River valley west of the Devils Elbow locality.
If the “layer-cake” interpretation, described previ-
ously, is correct, perhaps 800 ft or more of very fine
clay and associated glacio-fluviatile deposits compos-
ing the Leidy Formation were deposited upstream
from (east of) that ice dam. The clay probably was
derived in large part from Cretaceous and Tertiary
shale and claystone to the east. The presence of
abundant Late Cretaceous pollen at several horizons
in the type section of the Leidy helps substantiate
this interpretation.

The sediments at the top of the Leidy Formation
and incorporated glacial debris deposited in and adja-
cent to the lake had approximately the same maxi-
mum elevation. The maximum elevation of remnants
at the West Crystal Creek locality is 8,400 ft, at
Cottonwood Creek 8,400 ft, at South Fork Fish Creek
8,600 ft, and 6 mi farther north, on North Fork Fish
Creek, 8,700 ft. The top of the Leidy Formation
farthest to the west is probably somewhat lower now
than when originally deposited because of the west-
ward downtilting of the Jackson Hole area along the
Teton fault (Love, 1977) later in Quaternary time.

The eastern remnants of the Leidy Formation con-
tain more glacial debris and less lacustrine sediment
than their western counterparts. The top of the
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glacio-fluvatile deposit probably increased in alt‘tude
toward: the source in the Wind River Range due to
normal stream gradients. Although many cubic
miles of debris were removed by later glaciatior. and
erosion when the valley was reexcavated, there
apparently was no more than 150 ft of deepening of
the pre-Leidy valley floor in post-Leidy time.

The number of ice advances from the Gros Ventre
Range to the south, from the Wind River Range to
the southeast, and from the Absaroka Range to the
northeast, and the thickness of ice at any given time
during deposition of the Leidy Formation are not eas-
ily determined because of poor exposures and discon-
tinuous remnants of Leidy deposits. Two conspicuous
tills from the Wind River Range merge near the
South Fork Fish Creek locality, but it is not known
how they correlate with other tills in the region.

ENVIRONMENTAL SIGNIFICANCE

Astragalus bisulcatus is the only selerium-
converter plant on the Leidy Formation. This spe-
cies requires selenium to grow well. Most of the
selenium is probably recycled from the Sohare For-
mation and Cody Shale, although lesser amounts
may have come from the Mowry Shale, Cloverly and
Morrison(?) Formations, and the Eocene strata east
of the forks of Fish Creek. In addition to indicating
the presence of selenium, this plant has important
environmental significance. One question that has
been raised is whether this species is indigenos to
the area. During the summer of 1933, O.A. Beath,
the selenium chemist at the University of Wyoming,
assigned the author to search for selenium-converter
plants of any species along the Gros Ventre River
valley. After a week of looking, H.F. Eppson, chem-
ist, University of Wyoming, and the author found
only a few plants of Astragalus bisulcatus, all on the
Sohare Formation near the mouth of Cottonwood
Creek. None was observed on sediments recognized
in this report as the Leidy Formation. The seeds
were probably brought into the region from some
other seleniferous area by way of baled hay, cars, or
cattle because the plants themselves cannot spread
across broad natural nonseleniferous barriers. Dur-
ing the next 57 years, this species spread prceres-
sively along seleniferous strata, laterally from vrhere
these strata cross the U.S. Forest Service access road
along the Gros Ventre River valley. Each selenium-
converter plant converts a halo of selenium from a
chemical form that is unavailable to most of the com-
mon, normally nonseleniferous plant types to a
chemical form that is available to nearly all plants
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(Beath, 1982). Thus, the originally nonseleniferous
plants at these sites became secondarily seleniferous.

Each June, about 3,000 cattle are driven across the
Leidy Formation at the Devils Elbow and Horsetail
Creek (DE, HC, fig. 1) localities (Fred Kingwill, U.S.
Forest Service, oral commun., 1985) and spread out
from there eastward into the headwaters of Fish
Creek. The cattle return across the same down-
stream localities in September and October. Chronic
selenium poisoning, as indicated by “sledrunner”
hoofs, weight loss, patchy hair, and low birth rate,
have been observed in some of the cattle that have
spent the summer on this range (correspondence
from O.A. Beath to Rod Lucas, January 1957). The
area east of the type section of the Leidy Formation
is winter range for elk. The type section and the Red
Hills locality are likewise winter range for bighorn
sheep. The elk in this area have an unusually low
birth rate, and some exhibit greater nervousness and
a higher incidence of ulcerated livers and tooth decay
than elk in nonseleniferous areas (Dr. Margaret Alt-
mann, University of Wyoming, oral commun., 1955).
The effect of selenium on humans in this area has
not been documented.

STRATIGRAPHIC AND STRUCTURAL
RELATIONS

The Leidy Formation rests with angular unconfor-
mity on strata ranging in age from Pennsylvanian to
early Eocene. The relief on this unconformity is
steeper than the present land surface. The only
deposits known to overlie the Leidy Formation along
and adjacent to the Gros Ventre River valley are
younger tills of Pleistocene age.

AGE AND CORRELATION

The Leidy Formation is of Pleistocene age. No
diagnostic megafossils or microfossils have been
found. The ice-margin environment may have been
too harsh to permit extensive development of fauna
and flora. Samples from units 5-26 of the type sec-
tion contain the following palynomorphs, as identi-
fied by E.B. Leopold (Report F-58-32-D, written
commun., April 28, 1960):

Sporites arcifer Thiergart
Triplanosporites sinuosus Pflug
Gleicheniidites senonicus Ross
Deltoidospora halli Miner
Foveosporites canalis Balme
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Inaperturopollenites dubius Potonie

Pityosporites labdacus Potonie

Classopollis cf. torosus Reiss

Triporopollenites endoplicatus (Stanley, 1960
dissert.).

“Units C, D, and E [units 15, 21, and 23 in type
section] contain substantial amounts of these pollen—
about 60 to 100 grains per 20-gram sample of sedi-
ment. Only 6 or 8 grains that could be interpreted as
Quaternary pollen forms were found among these 7
samples. Because the stratigraphy indicates a Qua-
ternary(?) age [for the Leidy Formation], the con-
tained pollen must be interpreted as rebedded. The
assemblage listed above suggests a Lance age for the
source sediments.”

Paleomagnetic determinations by D.W. Burbank,
University of Southern California (oral commun.,
1985) of samples from the type section of the Leidy
Formation have normal magnetic polarity, compatible
with an age of less than about 750,000 years B.P. No
volcanic ash has been found in the Leidy Formation.

The till intertonguing with the fluviatile-lacustrine
strata (fig. 5) in the Leidy Formation represents a
glaciation that is younger than the Pliocene till
(Love, 1989; also called diamicton by Pichmond,
1986, p. 86) under the Huckleberry Ridge Tuff at
Signal Mountain in Grand Teton National Park and
is older than, or perhaps contemporaneous with,
some of the ice that dammed the mouth of the Gros
Ventre River valley. The correlation of this and other
Pleistocene glaciations in Jackson Hole with the Bull
Lake glaciation at Bull Lake, Wyoming, the Pinedale
glaciation at Pinedale, Wyoming, and older glacia-
tions in the Wind River Range to the southeast has
not been firmly established.
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