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COLLECTING

EOCENE FOSSIL
by Austin

FISH FROM WYOMING'S

GREEN RIVBR FORMATION

P. Platt and Pamela C. Platt

This past July, we drove to Kemmerer, in southwest Wyoming, in
order to visit Fossil Butte National Monument and to collect fossil
fish at the reknowned Ulrich Quarries.
These famous fossil fish
beds are part of the Green River Formation and date from the Eocene
epoch 50-60 million years before present (M.Y.B.P.) The deposits
cover 34,000 square miles of intermontane basin regions in southwestern Wyoming, northwestern Colorado, and northeastern Utah.
In some areas these strata are 2,000' deep (Severns).
They represent three complex lacustrine (lake) systems differing geologically, ecologically, structurally, and temporally.
The smallest,
narrowest, deepest, and most short-lived of these lakes was Fossil
(Syncline) Lake, found nine miles west of Kemmerer in Lincoln
County, just east of the Utah-Idaho state line.
The Fossil Lake sediments preserved a wide variety of life-forms,
including stromatolites, protozoans, plants (over 40 families),
sponges, nematode worms, mollusks (14 genera), and insects (14
orders).
In addition to fish, nearly-perfectly-preserved
amphibians, reptiles, birds, and mammals are also found. The faunal list
includes many delicate species such as butterflies and bats, fossils of which are exceedingly rare (Grande).
Fossil Lake existed for perhaps 5,'000 years 'between 55-60 M.Y.B.P.
During this period, the lake expanded and contracted several times.
The early Eocene cli~ate there was moist and subtropical; the habitat was lush with palms and broad-leaved vegetation, quite unlike
the current dry, temperate, mountainous desert. The Eocene environment was like that found along the Gulf Coast today (Grande).
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The Fossil Lake strata are part of the Fossil Butte member of the
Green River Formation.
Within these layers are found two important
fish--bearing units, often referred to as the F-l or "l8-inch" layer
and the F-2 or "split-fish" layer (Grande).· Both units were formed
from fine siltation near the center of the deep, thermally-stratifled lake, under cold, anoxic conditions conducive to excellent
fossil formation because of reduced decomposition.
The F-l layer
alone contains about 4,000 pairs of fine light-dark laminae
(layers), with each pair representing one year of deposition.
The light buff striae consist of calcite limestone, whereas the
dark brownish-black laminae represent organic materials.
The F-l
unit lies within the Upper Fossil Butte member.
The "split-fish" unit is about two meters thick and is comparatively
faintly laminated, consisting exclusively of light-colored marls
deposited when there was better circulation of the lake-bottom
waters.
This unit was laid down somewhat earlier than the F-1
unit, although'it is exposed at the Ulrich Quarries higher up the
hillside.
The F-2 fish are often smaller and less well-preserved
than those in the F-1 layer.
Virtually all the Green River fishes
found in public, private, and museum collections have been taken
from these two sedimentary levels of Fossil Lake.
Explorers, geologists, settlers, and Union Pacific Railroad workers
crossing this desolate region in the nineteenth century reported
seeing and often collected remains of these spectacular fossil
fishes. Several private collectors began quarrying the fish fossils
commercially around the turn of the century.
Among them were R.L
Craig (1897-1930), D. Haddenham (1918-1970; later with his son and
grandson), the Ulrich family (1947-present), R. Tynsky (1970-preAnother site now
sent), and P. & R. Severns (in recent years).
open to collectors is the Habdon Quarries, located at Warfield
Springs eleven miles south of Fossil Butte.
The Tynsky and Warfield localities include mainly the F-2 "split-fish" unit (Grande).
We first visited Fossil Butte National Monument, established in
1972.
Wildlife and plants, geological and natural features within
park boundaries are now protected by law. Permission is required
(and fees charged) for collecting in the private quarries adjacent
to the park that are still open to collectors. There is a modern
visitors' center featuring truly remarkable fossil displays and
interesting videotapes on geology, history, fossils, and collecting
techniques.
A 2.5-mile walk leads up to the ancient fossil quarries on Fossil Butte.
On the return walk the trail passes a small,
rustic, tent-shaped metal "cabin" used by early fossil hunters.
Next, we collected at the Ulrich Quarries.
We split shales for
about 1 1/2 hours, searching in the "split-fish" layers.
Small,
partial flSh specimens were numerous, but complete, well-preserved ones were rare. We collected good specimens of four genera of
bony fishes.
These inc Iude two ubiqu itous herring: I(nightia
eocoena Jordan (c. 5" long), the most prevalent species and the
Wyoming State Fossil, and Diplomystus dentatus Cope, the "Nobleman." Specimens we collected of the latter were 3-6" long. This
is an elongate, delicate, deep-bodied fish with a narrow tail and
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a long, graceful anal fin; when mature it approaches 2" long.
We also found large specimens of the perch-like Nioplosus labracoide Cope, and Pr iscacarra sel'rata Cope, a round -bod ied fish
having prominent dorsal spines.
Nineteen genera of fish, many
rare, have been reported from this unit, Any rare fish or other
rare fossil specimens must be turned over to the State of Wyoming.
Knightia and other schooling fishes are sometimes preserved in
"mass-death" layers consisting of millions of specimens randomly
scattered across specific horizontal planes within the strata.
At times, such layers contain between several hundred and 2,000
individuals per square meter!
One such "mass-death" layer of
Knig'htia is found on Fossil Ridge at the base of the F-l "18inch" layer.
A fine large slab about 9,4' x 5.2 ' is on display
at the visitors- center at Fossil Butte National Monument (Bradley).
Certain extraordinary
fossils even preserve evidence of ancient
food-chains within the Eocene lake. One such fossil, recovered
by the Ulrichs, includes Knightia, a secondary consumer,
swallowed by a larger surface-feeding
Diplomystus, which in turn
was eaten by the large voracious garpike Lepisosteus, a primitive
fish protected by diamond-shaped,
enameled scales.
The latter
species is a close relative of L. spatula, the modern alligator
gar of the lower Mississippi River drainage system.
After collecting, we returned to the Ulrich studio where ou+
quarry guides sawed and carefully wrapped up the specimens we had
just collected.
At the studio, many beautifully-prepared
"one of
a kind" specimens are on display (most are for sale at prohibitively expensive prices!) However, each is truly a work of art,
and some of the more spectacular have been framed. (Ulrich).
During our trip we met and spoke with a number of friendly people, including other collectors,
Those operating the various
private studios and quarries were courteous and helpful.
Although this remote corner of Wyoming is far off the beaten path,
the trip is well worth it. We suggest you all go west some summer
to visit this scenically and geologically fascinating area.
Bradley, W. Fossil Butte National Monument Illustrated Brochure. Nat'l. Park Service, U.S. Dept. of Interior, 1991. 8 pp.
Grande, L. Bulletin 63. Second edition.
Laramie: Wyoming Geologic Survey, 1984. 333 pp.
PubSeverns, P. & R. Severn Studio & Fossil Quarry Brochure.
lished privately.
Kemmerer, Wyoming, No date. 5 pp.
Ulrich ..W. Stone Fish. Jackson, Wyoming.
No date. 14 pp.

Diplomystus
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dentatus

"Such Stuff as Dreams are Made On"

(reprinted

Frank Hyne
from the North Carolina Fossil Club Newsletter,

Janus)

Richard Chandler, editor of our Janus, asked me to write up [my
wife] Becky's find of 34 associated big Carcharodon megalodon
teeth that she found at Texasgulf, Lee Creek Mine near Aurora,
N.C.
Becky and I had gone out to the mine to evaluate a whale
skull found by a university group the Saturday before and given
to the Smithsonian.
It turned out to be a big block of grey clay
with nondescript bone, so we went fossil hunting.
As usual we went to different areas, and after awhile I saw her
away over from me shouting and waving her arms.
I couldn't hear
her so I gave up, going back to our Trooper to wait for her.
When she got close enough to be heard, she shouted that I was to
come help her with a find.
I was getting pretty cross and
couldn't think of anything that would need my help unless she had
found something imbedded in clay or rock.
Finally I got up close
where she said I had to get over to her and help her but even
with my insisting she would not tell me what she had found.
When I got over to where she was digging, there was nothing that
important showing.
She opened her jacket where it was lying on
the ground, and there were 8 large teeth placed on the white
lining.
People who know me might question it but I was
speechless.
They were allover
5" slant size.

I asked her, "How in the world did you find them?" She told me
she had seen a serrated edge showing, so she brushed away some
pieces of serrated shell, not sure that it was a buried tooth,
and in the process she cut .her finger on the edge of the shark
tooth. She dug up a perfect big tooth with just the serrated edge
of the tooth showing.
She then saw a piece of a big tooth lying
on the ground nearby.
Thinking this small ridge, about 18' long
and 6' high, needed investigating, she took off her backpack and
started to dig with the point of her rock hammer.
A short distance away she saw the root of another big tooth standing upright
with the entire blade buried, perfect when dug up. She went to
the top of the ridge 8 or 10 times, trying to see me, and then
returning to her digging, giggling as she found another tooth.
We worked until late, going out with 14 big teeth, not all perfect, tired but pleased and sure we would return to search more.
The next day we returned with a long-handled shove and a garden
rake to attack the ridge.
We found 11 more teeth with backbreaking work and patience.
In the following two days we did not
find a tooth of the set but we did find seal, dolphin, little
shark teeth, and whole bones. The fifth and sixth days we returned to wash down the ridge with a portable (?) pump that
required a lot of volunteer help from our friends to carry it and
the hoses into that ridge.
We found 8 more teeth that day, and
on the sixth day we found one small tooth of the set.
Every day
we found bits and pieces of big teeth that would not fit together.
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At the NCFC Fossil Fair, Bob Purdy, a Smithsonian shark tooth
authority, helped arrange the teeth as they were in the shark's
jaw.
He also measured the teeth with vernier calipers and recorded the measurements.
Dr. Sheldon Applegate, another shark tooth
authority, who had come down from Richmond, VA just to see the
teeth, said that these teeth are extremely important, being (because of huge size and condition) the finest set of associated
Carcharodon megalodon teeth known. The Japanese have a set of big
teeth, but the roots are missing.
The Smithsonian set of over
100 associated teeth, found by Pete Harmatuk, is comprised of
much smaller teeth, as is the set of 66 teeth that Dr. Gordon
Hubble of Florida has. David Ward of London says that the Belgian Museum has a set of associated teeth, but they are in poor
condition.
Becky's set of associated big teeth is, as far as we
know, the best in the world; with bits and pieces the sum total
of teeth must have been 40. The teeth are all from the upper jaw.

* * * * * * *

***PERCY

DOVETONSILS

PERVERTED

POETRY CORNER***

At Clinton's inauguration, Maya Angelou delivered a poem in
which the opening stanza acknowledges, to the delight of fossillovers everywhere, the truly first native Americans.
A Rock, a River, A Tree,
Hosts to species long since departed,
Marked the mastodon,
The dinosaur, who left dry tokens
Of their sojourn here
On our planet floor,
Any broad alarm of their hastening doom
Is lost in the gloom of dust and ages .

* * *

****

URCHINS KAKE RARE APPEARANCE

AT CALVERT

CLIFFS

In the last edition of the Ecphora, Mike Gottfried spoke of some
recent finds from "zone" 14 of the Plum Point Marl member, Calvert Formation.
During the last week of December, additional
fossils came out of the same area.
Resting on top of "zone" 14
is "zone" 16, Calvert Beach member of the Choptank Formation.
In
some of the talus slumps caused by the winter freezes, on December 29 and 31, 1992, Kathy and Mike Ellwood found several large
pockets of the Miocene heart urchin Echinocardium marylandense.
Many of the urchins were loose in the sand on the beach and others
were still in place in the talus slope.
A number of the urchins
were in clusters, caused by a very fine-grained white clay which
seemed to wrap around the layer containing the urchins.
The fine
layer of clay made the excavators think that there may have been
a flood that brought the clay down from upriver. The rest of
"zone" 16 is primarily sand. While the clay made preparing the
urchins difficult, it does permit one to see them in actual death
positions, unlike the manufactured displays at CMM and the Smithsonian.
This should provide interesting materials for researchers to study for some time.
---Hike Ellwood
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MUSEUM

NOTES BY MIKE

GOTTFRIED

I hope club members who recently visited the museum notice that
we have started building our new Miocene fossil exhibit, in the
hall between the current fossil display and the aquariums.
Work
to date has been funded by a State Bond Bill, and we recently
received a grant from the Mobil Oil Foundation that will go
toward building a replicated section of Calvert Cliffs for the
exhibit.
Please plan to stop by and check on our progress!
Since the last Ecphora~ I made a return visit to Cape Town,
South Africa, to continue joint research with Dr. Leonard Compagno of the South African Museum"s Shark Research Center.
This
trip was sponsored by the American Association of Museums" International Partnership Among Museums (IPAM) program.
We compiled
more information on the skeletal anatomy of Great White Sharks
that will help us build the full-sized reconstruction of the
"megatooth" shark Carcharodon megalodon for fhe new exhibit.
Dr. Compagno will visit CMM this March under the IPAM program to
continue work on our project, and while here he will start off
our Spring 1993 SEARCH Lectures on sharks with a talk on living
Great White Sharks, on Saturday, March 20.
The next lecture is
on Friday, March 26, by Juan Sabalones, head of the shark program
at the National Aquarium; the third is Saturday, April 17, on the
fossil record of sharks by Dr. John Maisey of the American Museum
of Natural History; .the last is an update on CMM"s "megatooth"
reconstuction on Saturday, April 24. All lectures are free, and
take place in the CMM Auditorium at 7:30 p.m.(see Coming Events).
With the colder weather, the pace of field collecting has slowed
a bit, and we have been busy curating the CMM fossil collection.
Pat Fink, part-time cataloguer at the museum (and a club member),
recently finished cataloging the fossil invertebrates and entered
the information on a computer database, and is now working on doing the same for the vertebrates.
We will be moving the paleontology office and then the collection into the newly-renovated
schoolhouse (the museum's exhibit building until 1989), starting
(we hope~) in late February.
After the move is completed we plan
an open house so members can see the new facility--details
T.B.A.
Some new publications at the CMM shop may be of interest to club
members.
"Maryland Geology," by Martin Schmidt, is a readable
summary of the geological structure of our state.
We also have
copies of the "1993 Chesapeake Bay Tidebook," a handy, inexpensive, pocket-sized set of tables in a calendar format, great for
beach collecting.
Finally, we will be featuring "Cousteau's
Great White Shark," a large-format volume with lots of color pictures.
Call the CMM shop at 410-326-2750 for further information.
As always, all
when you're in
with our move,
look at recent

club members are invited to stop in and say hello
Solomons.
Things may get a bit hectic this spring
so please try to call ahead--it's always fun to
finds and meet new members.
Happy hunting'
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JOIN PALEONTOLOGICAL
RESEARCH INSTITUTION.
Get their newsletter,
1/3 off price of their numerous publications (especially good on
mollusks and Cenozoic fossils), and help support a major private
institutional collection dating back to 1932. For information
call Ecphora editor or PRI in Ithaca, NY at 607-273-6623.
At the October meetings of the Society of Vertebrate
Paleontology, the society agreed to form a new committee on
amateur relations.
Mike Gottfried, Craig DeTample, and DVPS
member Dave Parris agreed to serve on the Outreach Committee.
Craig will be working on a draft statement of the professional
community's responsibilities
to the amateur community.
Craig
would like anyone who has an opinion on this to write to him at
the Calvert Marine Museum, P.O. Box 97, Solomons, MD 20688.
Sandy Roberts and Mike Ellwood were involved in putting a display
case full of "Miocene Fossils of Maryland" in the Plum Point
Middle School. It will be on display through February.
COMING EVENTS
(Trips are limited.
Call in on date and time indicated--NOT
BEFORE--only for yourself and immediate family members (spouse
and children). A single member may call in for one other member.
Other friends and family must be paying members and call in separately.
Only current members of both fossil club and CMM can go
on trips. Call Sandy _Roberts (410-586-1791) about club membership.
Mar. 6 Saturday.
Field trip to Ranch Club. Limit 20. "Zones"
22-3 of St. Mary's fm. Trip Leaders: Dave Bohaska and Steve
Brady.
Meet 8 a.m. at front gate of Ranch Club-(take Rte.
760jOlivet Rd. off Rte. 4 3-4 mi. n. of Solomons; go left on
760 at fork in road; gate is off 760 on right). Call-in Monday, Feb. 22, 6-9 p.m. to Steve Brady, 410-257-9113.
Mar. 6, 7 Saturday, Sunday. DVPS Fossil Fair at Philadelphia
Academy.
To volunteer call Sandy Roberts, 410-586-1791.
Mar. 20 7:30 p.m. Saturday.
SEARCH Lecture: "Great White
Sharks." Dr. Leonard Compagno, Shark Research Center, South
African Museum (All SEARCH lectures free, in CMM Auditorium.)
Mar. 20, 21 10 a.m. to 6 p.m. Saturday (to 5 p.m. Sunday). Montgomery County Gem, Mineral and Lapidary Show at County Fairgrounds in Gaithersburg, MD. VOLUNTEERS NEEDED for our club
display table. Call Mike Ellwood, 301-434-1032.
Mar. 26 '7:30 p.m. Friday. SEARCH Lecture: "Sharks at the National
Aquarium in Baltimore."
Juan Sabalones, N.A.I.B.
Apr. 3 Saturday. Lee Creek Trip.
Limit 50. Meet at mine parking
lot at 8:30 a.m. to obtain release form from trip leader Steve
Brady and sign it well before bus leaves at 8:45. FOLLOW ALL
MINE RULES AND REQUESTS OF TRIP LEADER. Call-in Monday, March
22, to Steve Brady 6-9 p.m. ONLY. 1-410-257-9113.
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Apr. 10 ANNUAL MEETING. FIELD TRIP AND PARTY. courtesy of Larry
and Connie Smith, Matoaka Cottages, St. Leonard, MD. (301-5860269), Arrive any time to collect. Business meeting 7 p.m.;
party (bring food and drink to share), show and tell (bring
fossils, photos). Take rte. 4 south. About 8 mi. s. of Prince
Frederick, go left (east) at Calvert Beach Rd. sign.
Go thru
St. Leonard.
Look for sign on left for "Matoaka Cottages" (1
mi. from Rte. 4). Turn left at sign; park to right of circle.
THIS IS A TENTATIVE DATE; IF IT CHANGES. NOTICES WILL BE SENT.
Apr~ 17 Saturday. Liverpool Point. Paleocene Nanjemoy formation.
Meet at Rtes. 301 and 6, corner of parking lot of Safeway
Shopping Center at 8:30 a.m. Call-in to trip leader Matt
Andrea evenings after April 5, 7 p.m.-9 p.m., 202-232-3472.
Apr. 17 7:30 p.m. Saturday.
Record." Dr. John Maisey,

SEARCH Lecture: "Sharks~-The Fossil
Amer. Museum of Nat. History, NYC.

Apr. 24 7:30 p.m. Saturday. SEARCH Lecture: "Building the Fossil
Great White Shark--An Update." M. Gottfried, Curt Bowman, CMM.
THANKS TO ALL CONTRIBUTORS TO THIS ISSUE: SANDY ROBERTS. MIKE
ELLWOOD. CRAIG DETAHPLE. HIKE GOTTFRIED. STEVE BRADY. PAM & BOB
PLATT, WALLY ASHBY, AND FRANK HYNE COURTESY OF JANOS~

CMM Fossil Club
P.O. Box 97
Solomons, MD 20688
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