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Russell Morin found this impression and deteriorated remains of a
Carcharocles megalodon tooth in a fallen block along Calvert Cliffs.
Notice that the shells adjacent to the tooth have also been leached
out, leaving only impressions. What remains of the tooth consists of
tissue-paper-like strips of its outer enameloid covering and
blackened material, remnants of the root. Photos and text submitted
by R. Morin. ☼

CALVERT MARINE MUSEUM

www.calvertmarinemuseum.com

2 The Ecphora June 2016

Fossil Whales-From Vermont?!
George F. Klein
This was my reaction after learning about
fossil cetaceans from a land-locked state, typically
known
for
non-fossiliferous
igneous
and
metamorphic rocks, 150 miles from the ocean. The
fossil whales found there are of the modern beluga
whale, Delphinapterus leucas [1]. Dated to the late
Pleistocene, the whales lived there after the meltback of the ice sheets towards the end of the last ice
age, the Wisconsinan.
At this time, approximately 13,000 years ago
(13 Ka), the ice sheets had melted back to slightly
north of the present location of the St. Lawrence
River. However, due to the massive weight of the
ice, the land formerly underneath the ice was
depressed and was less than sea level in elevation.
This permitted the sea to flood inland, submerging
the land that had just recently become ice free. The
present day cities of Montreal and Ottawa would
have been under water. The sea formed an arm to the
south, covering parts of New York State and
Vermont, overlying the area presently occupied by
Lake Champlain (Figure 1). This arm is referred to
as the Champlain Sea [2].

Figure 1: Darkened area represents the marine
incursion after melt-back of the Wisconsinan ice
sheets. The Champlain Sea is the southward facing
extension, centered on Plattsburgh, NY. Adapted
from Ref. [3].
The first whale was discovered during
construction of a Vermont railroad in 1849. The

specimen was collected by Zadock Thompson, a
Vermont naturalist, who identified the bones as
cetacean. The specimen was later purchased by the
State after its natural history collection was lost in a
fire.
The whale (Figure 2) is approximately 12
feet long and was an adult at time of death. It is
presently on display at the University of Vermont,
Perkins Museum of Geology in Burlington.
Approximately 20 beluga whales have been
excavated from Champlain Sea sediments in
Vermont, New York, and Canada.

Figure 2: The Vermont Whale
The land beneath the Champlain Sea
continued to rise as time progressed. As such, the sea
retreated and the St. Lawrence River formed. Lake
Champlain formed and became fresh water, due to
inflow from newly formed rivers. By 9 Ka, the
Champlain Sea was gone.
The Champlain Sea was a diverse cold-water
marine ecosystem. Numerous other large vertebrates
co-existed with the beluga whales. These included
fin, humpback, and bowhead whales, harbor
porpoises, ringed, harp, and bearded seals, as well as
many species of fish [2, 3]. The ringed seal, Pusa
hispida, was recently found in these sediments near
Plattsburgh, NY [3].
Today’s beluga whales live only in the
northern hemisphere, mostly in the polar region.
They also inhabit Hudson Bay and the St. Lawrence
River in Canada and the Amur River delta and areas
around Sakhalin Island near Russia and China.
The beluga’s earliest ancestor is Denebola
brachycephala, from the Miocene of Baja California,
dated to 9-10 million years before present. This
shows that its ancestors inhabited much warmer
waters. See Figure 3 for a photo of a Denebola skull.
Belugas are a member of the Family
Monodontidae. The only other living whale in this
Family is the narwhal. The Monodontidae separated
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from the other toothed whales about 15 million years
ago.

[1] http://www.uvm.edu/whale/state_fossil.html
[2] After the Ice Age by E. C. Pielou University of
Chicago Press, Chicago, IL (1991)
[3] Feranec, R. et al “A New Record of Ringed Seal
(Pusa Hispida) from the Late Pleistocene Champlain
Sea and
Comments
on
Its
Age
and
Paleoenvironment”
Journal
of
Vertebrate
Paleontology Jan. 2014, p. 230.
[4]https://twitter.com/velezjuarbej/status/452094438
680977409
[5] https://en.wikipedia.org/wiki/Beluga_whale
☼

Shark Door…

Figure 3: Photo of the skull of
brachycephala [4].

Denebola

Modern beluga whales are experts in
echolocation, using sound to locate prey and
navigate. Their phonic lips produce clicks from the
region of their nasal passages, and then they use a
fatty organ in their head called the “melon” to focus
these sounds. The melon is what gives the beluga’s
head its distinctive shape.

http://heritageprinting.com/images/products/interiorwallscapes/01.gif
Submitted by J. Carey Crane. ☼

Figure 4: Photo of a living beluga whale
Delphinapterus leucas [5]. The “melon”, used to
focus sounds for echolocation, gives its head its
distinctive bulge.

Drum Point Lighthouse, CMM. Photo by S. Godfrey.
References
☼
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Modified Hastalis

Exhibit on Fossils from Calvert
Cliffs opens at American Chestnut
Land Trust, Port Republic, MD

This Cosmopolitodus (Isurus) hastalis tooth was
found by Russell Morin. The cutting edge gives
every indication that it was deliberately modified by
Amerindians to be used as a projectile point. Both
labial (lip-side view above) and lingual (tongue-side
view below right) sides have been knapped/flaked to
produce the resulting point.

Here the modified mako (right) is pictured with a
beach-collected stone projectile point, also found by
Russell Morin. Photos by R. Morin. ☼

Megalodon Extinction Still a
Mystery
http://phenomena.nationalgeographic.com/2016/04/1
3/we-still-dont-know-what-killed-the-biggest-sharkof-all-time/ ☼

Mike Ellwood, John Nance, Tim Scheirer, Tommy
Younger, and Rachel Reese (CMM Exhibit
Department) compiled this exhibit that is now on
display at the American Chestnut Land Trust office
in Prince Frederick, MD. Many thanks to Autumn
Phillips (ACLT Land Manager) and Greg Bowen
(Executive Director) for working with Mike to make
this exhibit a reality. Cecily Hein and Amber Hobbs
assisted John and Mike in the installation of the
exhibit. Photos by M. Ellwood. ☼

Moby Dick

Moby Dick could totally have sunk that whaling
ship. http://wpo.st/UqNU1
Submitted by Doug Alves. ☼
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Nat Geo Sharks
http://www.nationalgeographic.com/magazine/2016/
06/shark-species-family-tree-ocean-ecosystempredator?utm_source=Facebook&utm_medium=Soci
al&utm_content=link_fbp20160604ngmsharksinteractive&utm_campaign=Content&sf27969
345=1
Submitted by D. Moyer. ☼

CMM Donates 3-D Printer to
Patuxent High School
The Calvert Marine Museum (CMM)
recently donated a 3D printer to the Science
Department at Patuxent High School (PHS). This
was made possible by the MakerBot Buy Two, Give
One Promotion. The PHS staff and students are
thrilled to put this machine to work!
It all began last fall when CMM received a
Museum for America grant from the Institute of
Museum and Library Services for the purchase of
Avizo 3D Software and a MakerBot Replicator Z-18
3D printer. This equipment allows the museum
paleontology staff to digitally scan the fossil
collection and to print images and create life-size
plastic replicas. These can be used for educational
programming, public exhibits, conferences, and
peer–reviewed journals. Upon purchase of the
equipment, MakerBot graciously donated another
MakerBot printer and what better place to put this
machine to use, but at the nearest high school –
Patuxent High School.
“The printer has generated a lot of interest
and excitement for the students and we are happy to
integrate this into our program,” said Jimmy Yurko,
Science Teacher at PHS. Will Gotsch, PHS student
said the printer was needed and it was great to have
something they could use and easily understand. He
will look forward to using it for robotics.
The MakerBot printer is a great asset and
supports Patuxent’s “Project Lead the Way”
program. Project Lead the Way supplies STEM
curricula to schools. It is a nationally grant funded
program that advances students’ ability to innovate,
think critically and collaborate to solve problems.

Pictured left to right: PHS students Will Gotsch and
John Freeman, and teacher Jimmy Yurko.
CMM Press Release from: Traci Cimini
Public Relations/Marketing
Calvert Marine Museum
Editor’s Note: CMM Paleontology Collections
Manager, John Nance spear-headed this project
from the get-go. Many thanks John! This successful
grant application would not have happened without
significant input from Traci Cimini and Sherrod
Sturrock. ☼

Beach South of Plum Point, MD

Photo by Sandrine Soman. ☼
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Reconstructed Dimorphodon in
Petrified Forest, AZ

Rauisuchid (left, a predatory near-dinosaur
archosaur related to birds, dinosaurs, and
crocodiles) and the aetosaur (right, an herbivorous
archosaur) with Dimorphodon on its back)
reconstructed skeletons on display at Petrified
Forest, National Park, Arizona. ☼

Patuxent Axe

William Prochownik found this Amerindian axe
along the Patuxent River.
The following comments courtesy of Dr. Ed Chaney Recently, while touring the Visitor’s Center at the
Southern Regional Archaeologist, Jefferson Patterson
Petrified
Forest,
National
Park
Arizona,
Park & Museum: “This axe is known as a "3/4
(https://www.nps.gov/pefo/index.htm) I spotted this
groove" type, as the groove for the handle
very nicely reconstructed skeleton of the pterosaur
attachment does not extend across the top of the axe.
(flying reptile) Dimorphodon, the bones of which
The axe is a little bit bigger than average. It was
have now been found in the park. The skeleton was
pecked and flaked to form its basic shape, then
perched smartly atop the armored back of the Late
polished to create its final appearance. That is a lot
Triassic aetosaur, Desmatosuchus (following image,
of work, which is why we don't find many of them
far right). Dimorphodon literally means “two-form
when compared to projectile points -- especially
tooth” – referring to the two distinctly-shaped types
intact
ones like this. It is impossible to date these
of teeth in its jaws. Photos by S. Godfrey.
axes without any other contextual data, as they were
produced over a period of thousands of years.”
Photo by S. Godfrey. ☼
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Dire Wolf in the Clark County
Historical Museum, Las Vegas

Tired of the glitz in Las Vegas? Take a tour of the
Clark County Museum, just a short drive from the
strip. On a recent tour of Nevada and Arizona, I
visited this delightful heritage museum that includes
both indoor and outdoor exhibits (don’t miss the
original Las Vegas Candlelight Wedding Chapel). I
especially enjoyed this model of a Pleistocene Dire
Wolf - see the accompanying caption below.

Fossil Dog…

The fossil dog tooth that CMMFC member Debbie
Palmer found in South Carolina in 1999, and that
she presented on last year to the club, has now been
published: Tseng, Z. J., and J. H. Geisler. 2016.
The first fossil record of borophagine dogs
(Mammalia, Carnivora) from South Carolina, U.S.A.
Journal of Vertebrate Paleontology. Congrats
Debbie! Image courtesy of the Society of Vertebrate
Paleontology. ☼

Mystery Markings in the Sand

This impression in the sand south of Cove Point was
made by a pine cone pushed along by a strong wind
rolling it down the beach. In the absence of the cone,
I would have been mystified as to what kind of
creature made this trackway! Photo by S. Godfrey.
☼
Newsletter website: http://calvertmarinemuseum.com/204/The-Ecphora-Newsletter

Photos by S. Godfrey.
For more information on the Clark County Museum
visit:
http://www.clarkcountynv.gov/parks/Pages/clarkcounty-museum.aspx. ☼
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Conserve those Cownose Rays
http://www.nature.com/articles/srep20970
Follow this link to a recently released scientific
article disputing the claim that Cownose Rays are the
primary consumer and reason for the decline of
oysters in the Mid-Atlantic Region: they should stop
the Arrow Kill Rodeo!
Submitted by L. Hanna. ☼

Rolled Rana

Photos by J. Cuffley. ☼

Kentriodontid Dolphin Tooth

Jeri Cuffley sculpted this lovely enrolled Phacops
rana trilobite using only Sculpey; a low-heathardened polymer clay. Jeri Cuffley and Erin Baker
will be present at our September meeting to
demonstrate how to sculpt with this polymer clay!
Photos submitted by J. Cuffley.

Mike Ellwood found and donated this kentriodontid
dolphin tooth to the Calvert Marine Museum that he
found along Calvert Cliffs. Its size and hatchetshaped root (left) characterize some kentriodontid
teeth. Photo by S. Godfrey. ☼
Newsletter website: http://calvertmarinemuseum.com/204/The-Ecphora-Newsletter
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Partially Pyritized
Mammoth Molar

continue to thrive in several western states including
Nevada. Here Victoria rides their mascot in Boulder
City, Nevada. Photo by S. Godfrey.

☼

Collecting in Texas

This polished mammoth tooth, from the collection of
Sandra Bell, shows that it has been partially
pyritized, especially between the thin bands of
enamel. Photo by S. Godfrey. ☼

Sinclair Still Giving Rides

Mike Ellwood collected ammonites (details below)
near Dallas this spring just prior to giving a talk re
fossils from Calvert Cliffs to the Dallas
Paleontological Society.

Although Sinclair gas stations have seemingly
become extinct in Eastern North America, they

Oxytropidoceras sp.
Flat Creek
Valley View, Tarrant Co, TX
Goodland Formation, Cretaceous age (103-105MY)
Photo submitted by M. Ellwood.
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First Dolphin Skull of the
‘Summer’ Season

attributed
to
the
carnivorous
Dilophosaurus. Photo by S. Godfrey. ☼

dinosaur

CALVERT MARINE MUSEUM
FOSSIL CLUB EVENTS
Saturday, July 9th, 2016. SharkFest at the Calvert
Marine Museum. All day, fossil and live sharkrelated exhibits. Fossil Club members are welcome
to exhibit fossil shark teeth from their collections.
Please contact S. Godfrey if you are interested:
Godfresj@co.col.md.us.

Paige Fischer, John Nance, Cecily Hein, Peyton
Mills and Stephen Godfrey (not pictured) excavated
a partial skull of a eurhinodelphinid (in white field
jacket) that Dr. Robert Hazen spotted and brought
to our attention. Photo by S. Godfrey. ☼

Dinosaur Footprints at Glen
Canyon Dam, Page, Arizona

Saturday, September 17th, 2016. Fossil Club
meeting at 1:00 pm in the 3rd floor lounge followed
by a sculpting demonstration by Jeri Cuffley and
Erin Baker on how to use polymer clays. See an
example of Jeri’s work on page 8 above. Their
sculptural work has appeared in several previous issues
of The Ecphora.
Saturday, November 19th, 2016. 12:00 PM –
Chestnut Cabin @ Scientists Cliffs – beach
walk/collecting, potluck lunch, meeting, and
presentation. Donald Morgan will be our guest
speaker. ☼

Mola mola Skull

From: William K. Gregory. 1959. Fish Skulls. A.P.S.
http://bio.classes.ucsc.edu/bio137/Fish_Skulls_Book.
pdf ☼

These 170 million-year-old theropod dinosaur
footprints are located just outside the visitor’s center
at the Glen Canyon Dam in Page, Arizona. They are
Newsletter website: http://calvertmarinemuseum.com/204/The-Ecphora-Newsletter
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CMM Fossil Shark Cartilage
CT-Scanned at Hopkins

Tooled Megalodon Tooth?

Thanks to Dr. Jeff Siewerdsen (Johns Hopkins
Biomedical Engineering Primary Faculty), our
fossilized Miocene shark otic (ear) capsules were
recently CT-scanned in the I-Star Lab at Johns
Hopkins. Photo by S. Godfrey. ☼

Judi McKay found this heavily modified C.
megalodon tooth as float along Calvert Cliffs. In the
absence of an archaeological context, there seems to
be no way of knowing if it was deliberately modified
thusly by Amerindians to create a scraping
implement, or if the tooth assumed this shape as a
serendipitous result of tumbling about in the surf.

Petrified Forest National Park,
Arizona

No fossil-related tour of Arizona would be complete
without visiting the Petrified Forest National Park;
Adriel Godfrey would agree. Photo by S. Godfrey. ☼

Hand by J. McKay. Photos by S. Godfrey. ☼
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The Ecphora is published four times a year
and is the official newsletter of the Calvert Marine
Museum Fossil Club. The Editor welcomes
contributions for possible inclusion in the
newsletter from any source. Submit articles, news
reports of interest to club members, field trip
reports, and/or noteworthy discoveries. All
opinions expressed in the newsletter are strictly those
of the authors and do not reflect the views of the club
or the museum as a whole. Copyright on items or
articles published in The Ecphora is held by
originating authors and may only be reproduced with
the written permission of the editor or of the
author(s) of any article contained within.
Editor’s Address:
Stephen Godfrey Ph.D.
Curator of Paleontology
Calvert Marine Museum
P.O. Box 97
Solomons, MD 20688
Godfresj@co.cal.md.us

Many thanks to John Nance for proofreading this
edition.
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