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Sarah Lewis (Tidewater Dental) poses with our recently acquired set of
megalodon jaws. Tidewater Dental is the proud sponsor of this acquisition
- a reconstructed jaw of the extinct mega-tooth shark Carcharocles
megalodon. Photo by P. Hampton.
The fiberglass jaw is over 5 feet wide with 135 authentic fossil
teeth ranging from 4 ½” in length (anterior teeth) down to 1 ½” (posterior
teeth). The teeth are layered in three rows. The upper jaw contains 24 teeth
per row and the lower jaw contains 22 teeth per row. Megalodon lived here
8-18 million years ago during most of the Miocene epoch. Jaws like this
would have come from a shark that would have been about 40 feet long.
The teeth were collected, and the jaw was created and assembled
by the late meg-tooth hunter, Vito Bertucci. He spent his life finding large
megalodon teeth and reconstructing their jaws.
During our celebratory lunch in Annapolis, MD, following the
signing of the legislation designating CMM as the Maryland Center for
Paleontology Collections and Research, CMM Board of Governor’s
member Marianne Harms encouraged me to see what in the way of
reconstructed meg jaws were out there. Later that day, CMM Paleo
Collections Manager, John Nance, found these for sale. The seller had
purchased them from Vito back in 1999. Curator of CMM Exhibits, Carey
Crane will now figure out how to best display them. ☼
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Carcharodon hastalis Jaws added
to CMM Collection

John Nance poses with our newest set of
reconstructed shark jaws just added to our collection.
This set consists of a cast replica great white shark
(Carcharodon carcharias) jaw with its teeth removed,
to which has been added three rows of Miocene
Carcharodon hastalis teeth. Carcharodon (aka Isurus)
hastalis teeth are among the most frequently collected
Miocene shark teeth along Calvert cliffs.
Carcharodon hastalis was one of the ancestors of the
living great white.

Fossil Shell Collection Added to
CMM Paleo
(CMM Press Release - Reproduced)
A recent trip to Okeechobee, Florida by the
Calvert Marine Museum’s paleontologists and
summer interns resulted in the acquisition of a rare,
one-of-a-kind shell collection for the Calvert Marine
Museum. The collection’s 12 cabinets and 178
drawers include over 15,000 shells collected and
carefully documented by Richard Duerr and Phyllis
Diegel. Fossils include clams, snails, sea urchins,
starfish, crabs, and coral.
The couple were scientists that shared a
passion for fossil hunting and their life’s work
covered over five decades of collecting. Their finds
include old and modern fossil shells from up and
down the East Coast and the Gulf of Mexico. They are
from the Miocene, Pliocene, and Pleistocene epochs
dating back as far as 23 million years. Mining
regulations require phosphate pits to be reclaimed
immediately, so fossil collecting is now more
restricted in the State of Florida.
“The preservation of these shells is amazing
and astonishing and we are thrilled that our collection
now encompasses the east coast of North America,”
said John Nance, collections manager at the Calvert
Marine Museum. The shells will allow
paleontologists to study and learn more about the
diversity of the fossils, and the ecosystems that
existed millions of years ago.

Well documented micro shell fossils, all individually
identified and labeled. Photo by J. Nance. ☼

Detailed view of the lower C. hastialis teeth. Photos
by S. Godfrey. ☼
Newsletter website: http://calvertmarinemuseum.com/204/The-Ecphora-Newsletter
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Editor’s Note: While on our trip to Florida, we had
the very great pleasure of visiting with Dr. Gordon
Hubbell and seeing his remarkable collection of
shark teeth and jaws both fossil and modern. What
follows is a small sampling of his collection.

or seal shark (Dalatias licha). It is a species of dogfish
shark in the family Dalatiidae (figured below). The
lower cutting teeth are especially impressive.

The Hubbell Collection
https://en.wikipedia.org/wiki/Kitefin_shark#/media/
File:Dalatias_licha_csiro-nfc.jpg

Greenland Shark

Dr. Gordon Hubbell (left) and CMM Paleo
Collections Manager John Nance admire the
Hubbell Collection. We were wonderstruck…

Kitten Shark Not So Cuddly

The saw-tooth lower dentition of this Greenland shark
(Somniosus microcephalus) was also stunning.

Whale Shark

This whale shark (Rhincodon typus) jaw is from a
Among the many extant shark jaws on display, there
juvenile that was about 20 feet in length. The jaw
were several that caught my attention. They include
contains approximately 5000 very small pointed
that of the kitten shark (also known as the kitefin shark
Newsletter website: http://calvertmarinemuseum.com/204/The-Ecphora-Newsletter
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teeth. The jaw looked so flimsy, somehow so
unreal…like it couldn’t possibly be from such a large
shark.

Monster Meg

Basking Shark

Summer intern Addison Siemon poses for scale below
this basking shark jaw that came from an individual
that was about 30 feet in length. There are
approximately 1200 tiny teeth in the jaw of this filterfeeding shark.

Associated Otodus obliquus
Pathological Megs

Although there were other associated fossil shark
tooth dentitions, this one from the extinct mackerel
shark, Otodus obliquus was especially beautiful. It
was collected in the Atlas Mountains of Morocco.

Continued on page 13…

Newsletter website: http://calvertmarinemuseum.com/204/The-Ecphora-Newsletter
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Errant Giant Sharks with Drastic
Behavioral Changes: A result of
Global Warming?
By Ernest H. Williams, Jr.1,2; Michael J. Dowgiallo4,
and Lucy Bunkley-Williams1,3
We observed an unusual large shark sighting
on FOX News but it did not seem worthy of reporting.
Hanna (2017) rekindled our interest with reports of
large sharks off Ocean City, Maryland, in The
Ecphora.
FOX News broadcast a clip of Gov. Cuomo,
22 January 2018, with the statue of liberty in the
background. Also in the background was a > 6 m,
Basking Shark, swimming slowly, near the surface,
just beyond the Statue of Liberty. We identified and
estimated the size from a DVR recording made off
FOX News by MJD (copy available). No news media
personnel apparently noticed, nor commented on, the
huge shark swimming in their footage.
The video showed a Basking Shark,
Cetorhinus
maximus
(Gunnerus, 1765)
(Elasmobranchii: Lamniformes: Cetorhinidae). This
is the 2nd largest shark, and fish, in the world (usually
6-8 m, record 15.20 m) a harmless planktivore. It
occurs around the world in cold to temperate seas
(Compagno, 1984). It may represent the ancestor of
the mackerel sharks (Lamnidae) (100 Ma), but its
fossils are only known back to 35 Ma. More fossil
specimens are needed to resolve this question. It is
considered endangered in the northeast Atlantic
Ocean. It usually disappears from nearshore, shallow
areas in the fall and winter for deeper waters;
therefore, should not be seen inshore at this time of
the year (Fowler, 2005). Recently, this migration has
been shown to be into mesopelagic tropical waters
(Sokmal et al., 2009). This makes our record very
unusual and interesting. One could speculate that
rising seawater temperatures could have interrupted a
temperature impetus for the seasonal migration. This
should at least be further examined.
Hanna (2017) rekindled our interest with
reports of Whale Sharks, Rhincodon typus (Smith,
1828)
(Elasmobranchii:
Orectolobiformes:
Rhincodonidae) off Ocean City, Maryland, listed in
The Ecphora. One 68 miles offshore, 27 June, and

one 72 miles off, 4 July 2017 (Shelton, 2017). Such
sightings, confirmed with photographs, are
exceedingly rare in the Atlantic waters off the coast of
Delaware and Maryland, even in the summer, because
they prefer warmer water temperatures (Shelton,
2017).
This is the largest shark, and fish, in the world
(usually large as 9.7 m, record 12.65 m, 18+ m est.,
claims of much larger sizes remain unverified) and
another harmless planktivore. It occurs around the
world in tropical and warm temperate seas
(Compagno, 1984). Its origin was 60 Ma. It is
considered vulnerable (Pierce and Norman, 2016).
We have only examined one specimen for parasites
and diseases (Dyer et al., 1996; Williams and
Williams, 1986).
The behavior of Basking Sharks may have
also changed off the NE USA (Crowe et al., 2018;
NOAA, 2018) and the behavior of Whale Sharks has
changed in the Northern Gulf of Mexico (Raines,
2012). These three, very rare sightings, may not be
important.
However, when drastic changes in
behavior occur, it is always worthy of investigation.
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From Dr. Bretton Kent…in
Response to the Movie: The Meg
Why Megalodon is Not Presently
Lurking on the
Bottom of the Ocean
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As a large, free-ranging shark, megalodon
would have a high metabolic rate. At the cold
temperatures of the deep oceans, the
metabolic rate of megalodon would be too
low to support an active lifestyle. The same
argument applies to why megalodon did not
follow the radiation of cetacean and pinniped
prey into higher latitudes at the end of the
Neogene. The water was simply too cold to
support their lifestyle.



A related problem is that calcium becomes
increasingly soluble as depth increases and
temperature decreases. This makes it difficult
for deep-sea animals to mineralize their
skeletons. Consequently, deep-sea sharks and
rays have weak, poorly mineralized skeletons
and small, delicate teeth. They are weak/slow
swimmers and can only feed on delicate,
poorly armored prey. Again, this would be
incompatible with a megalodon lifestyle of
high-speed pursuit of large, fast prey.

Skomal, G. B., S. I. Zeeman, J. H. Chisholm, E. L.
Summers, H. J. Walsh, K. W. McMahon, and
S. R. Torrold. 2009. Transequatorial
migrations by Basking Sharks in the Western
Atlantic Ocean, Current Biology 19: 1-4.

☼

Williams, E. H., Jr. and L. B. Williams. 1986. The
first association of Conchoderma virgatum
(Spengler)(Cirripedia: Thoracica) with a
euryphodid copepod in the mouth of a fish.
Galaxea 5: 209-211.

https://www.washingtonpost.com/news/speaking-ofscience/wp/2018/05/30/scientists-finally-find-the240-million-year-old-mother-of-all-lizards/

1

Extraordinary Professors, Potchefstroom Campus,
North-West University, South Africa; 2Professor,
Department of Marine Sciences, and 3Professor and
Chair, Department of Biology, University of Puerto
Rico at Mayagüez (retired); 4Chief of the Regional
Ecosystem Research Branch at NOAA (retired). ☼

Ancient Scaled Tetrapod Found

Submitted by D. Alves. ☼

One of the World’s Rarest Whales
https://www.washingtonpost.com/news/speaking-ofscience/wp/2017/03/07/one-of-the-worlds-rarestwhales-has-been-caught-on-film-for-the-first-time/

Submitted by D. Alves. ☼
Newsletter website: http://calvertmarinemuseum.com/204/The-Ecphora-Newsletter
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Stingray Dental Plate Found

Displaced Serrations

Christian Swain found this partial megalodon tooth
in which during its formative stage, tissue capable of
developing into a serrated edge was displaced
(arrow) and developed just below the apex of the
tooth. Photo submitted by C. Swain. ☼

Carcharocles-bitten Odontocete
Caudal Vertebrae from the Coastal
Eastern United States
Open-access paper published recently in Acta
Palaeontologica Polonica at:
https://www.app.pan.pl/archive/published/app63/app
004952018.pdf
Christian Swain found this nearly complete stingray
dental pavement along Calvert Cliffs. It is pictured
here in occlusal view (upper image) and an internal
view. Photos submitted by C. Swain. ☼

Coauthored by several members of the Calvert
Marine Museum Fossil Club! ☼

Newsletter website: http://calvertmarinemuseum.com/204/The-Ecphora-Newsletter
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Whale Art in Florida

Science, Penrose Medal citationist, awardee of the
Thomas Jefferson Medal for Outstanding
Contributions to Natural Science, Honorable
Kentucky Colonel, member of the National
Geographic Society Committee for Research and
Exploration, founding member of the Society of
Vertebrate Paleontology, recipient of the Meritorious
Service Award by the United States Department of
Interior. FYI there is also a Wikipedia page for
Frank’s father (Frank C. Whitmore), a well-known
chemist.
To view the posting, go to Wikipedia and enter “Frank
C. Whitmore Jr.”
Submitted by Dr. R. E. Eshelman. ☼

Snapping Turtle added to
Comparative Osteology Collection

While on a collections trip to Florida, we spotted this
most interesting mural in Gainesville. It is a fanciful
rendering of a very large toothed whale with greatly
thickened (i.e., pachyostotic) ribs. Upper photo
includes from left to right CMM Paleo Collections
Manager John Nance, and Paleo summer interns
Addison Siemon and Alexandra Garnand. Photos by
S. Godfrey. ☼

Wikipedia Page for
Vertebrate Paleontologist
Frank C. Whitmore Jr
Frank Clifford Whitmore Jr. (November 17, 1915
– March 18, 2012) was an American geologist
including chief of the Military Geology Unit of
Here Stephen Godfrey carefully retrieves a very ripe
the United States Geological Survey, vertebrate
snapping turtle from Hutchins Cove that will be added
paleontologist with the Paleontology and Stratigraphy
to the Museum’s comparative osteology collection.
Branch of the United States Geological Survey,
Many thanks to Norm Riker for bringing this
awardee of the Medal of Freedom, fellow of
specimen to our attention. Photo by A. Garnand. ☼
the Geological Society of America, fellow of
the American Association for the Advancement of
Newsletter website: http://calvertmarinemuseum.com/204/The-Ecphora-Newsletter
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Well-Preserved
Conifer Cone Found

Jeri Cuffley and Erin Baker sculpted this life-size
replica of a Tyrannosaurus rex skull. About to be
devoured by T. rex is Natural History Society of
Maryland mover-and-shaker Nick Spero. This
sculpture is for sale; contact Ms. Cuffley at
jericuffley@gmail.com for pricing. Photo submitted
by J. Cuffley. ☼

Shark Ecomorphotypes
Listed by Habitat
Technical Vocabulary Describing Shark Ecology

This unusually complete Miocene conifer cone was
found by Dr. Robert Hazen along Calvert Cliffs.
Following donation to CMM, it was sent to the MAC
Lab (Maryland Archaeological Conservation
Laboratory) at Jefferson Patterson Park and Museum
where it is being treated with polyethylene glycol so
as to keep it from disintegrating. Photo submitted by
R. Hazen. ☼

Tyrannosaurus rex Skull Loaned to
the Natural History Society of
Maryland

Continental and insular shelves:
Littoral: Active coastal unspecialized sharks
Teuthitrophic littoral: cephalopod-specialist sharks
Cancritrophic littoral: crustacean-specialist sharks
Eurytrophic littoral: large omnivorous sharks
Sphyrnid littoral: hammerhead sharks
Tachypelagic: high-speed sharks
Archipelagic: superpredatory sharks
Probenthic: unspecialized bottom-dwelling species
Leptobenthic: elongated bottom sharks
Chimaerobenthic: typical living chimaeras
Squatinobenthic: flattened angelshark-like sharks
Rhinobenthic: guitarfish-like flattened species
Pristobenthic: sawsharks and sawfish
Torpedobenthic: electric rays
Rajobenthic: rays with expanded disks
Aquilopelagi: `winged' myliobatoid rays
Open ocean:
Macroceanic: large oceanic sharks
Microceanic: small oceanic sharks
Tachypelagic: high-speed sharks
Aquilopelagic: mobulid rays
Continental and insular slopes:
Bathic: typical deepwater sharks
Anguilloid: frilled shark
Rhynchobathic: longnosed deepwater species and
chimaeras
Anoxybathic: deepwater sharks living in anoxic
habitat

Freshwater:
Littoral: carcharhinid sharks
Pristobenthic: sawfish
Rajobenthic: stingrays ☼
Newsletter website: http://calvertmarinemuseum.com/204/The-Ecphora-Newsletter
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Dimetrodon Sculpted

Rare Oyster from Shattuck Zone 12

Jeri Cuffley sculpted this life rendering of the
mammal-like reptile Dimetrodon. Dimetrodon lived
approximately 295–272 million years ago during the
Permian Period, and it is a member of the family
Sphenacodontidae.

Mike Ellwood found this unusual fossil oyster along
Calvert Cliffs and Dr. Buck Ward identified it as
Hyotissa haitensis (Sowerby, 1850). Hitherto, we did
not have this species in our collection. Many thanks
Mike! Photos submitted by M. Ellwood.
https://en.wikipedia.org/wiki/Hyotissa ☼

Back story;

Local Late Pleistocene Mammals

Jeri: "Hey Jim, what should I make you for father's
day?”
Jim: "Uhmmm, Jer, it was last month and I'm not
you're father."
Jeri: "Ok, Darth, consider it early for next year and
does this mean I can’t call you BIG DADDY now?"
Text and photos submitted by J. Cuffley. ☼

We are pleased to report our paper: “Late Pleistocene
(Rancholabrean) Mammalian Assemblage from
Paw Paw Cove, Tilghman Island, Maryland” has
been published in Smithsonian Contributions to
Paleobiology no. 102, pp 1-15.
https://scholarlypress.si.edu/store/new-releases/latepleistocene-rancholabrean-mammalianassemblag/
Submitted by Dr. R. E. Eshelman. ☼

Newsletter website: http://calvertmarinemuseum.com/204/The-Ecphora-Newsletter
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Editor’s Note: In the December 2017 issue of The
Ecphora, we included the following short on this
mystery shell that was found within the Calvert
Formation.

extension for this busyconid - from the Pliocene back
into the mid-Miocene.

Fulguropsis pyruloides?

Photos by S. Godfrey. ☼

Follow-up:
Sediment infilling this shell was sent to Dr. Lucy
Edwards at the U.S. Geological Survey for microfossil analysis. Her results are as follows.

Stephen Groff found this lovely shell along Calvert
Cliffs. It most closely resembles the living Fulguropsis
pyruloides (Say, 1822) (sometimes listed as Busycon
spiratus pyruloides) which hitherto had never been
recorded from the three Miocene formations (Calvert,
Choptank, and St. Marys) that comprise the cliffs.
This species is known to occur in the Pliocene
Yorktown Formation of North Carolina. To be sure
that this shell comes from the cliffs, a microfossil
analysis of the sediments in the shell should be
undertaken. They would confirm whether Stephen’s
discovery represents a significant geologic range

“Hi Stephen,
Ok, this was worse than a barren sample. On
good days, I get three slides back, and look at one. I
get an age or it comes up barren. Your sample, R6901,
Calvert Co., MD had 4 dinocyst specimens/fragments
in the first slide, 7 in the second, and 4 in the third.
The best I can say is that one specimen and one
fragment are Hystrichosphaeropsis obscura, and that
they are Miocene (emphasis added) and not the very
latest Miocene. All I can say is that 2 of the
annoyingly rare dinos inside the shell are Miocene.
The rest are long ranging (including modern).
Best,
Lucy E. Edwards
leedward@usgs.gov”

Editor’s Comments: From these results, it would
appear that the shell did indeed originate within
Calvert Cliffs and that other like specimens could be
found. It would also represent a significant geologic
range extension for this species from the Pliocene
Yorktown Formation down into the Miocene Calvert
Formation!
Newsletter website: http://calvertmarinemuseum.com/204/The-Ecphora-Newsletter

12 The Ecphora September 2018

CALVERT MARINE MUSEUM
FOSSIL CLUB EVENTS
Fall 2018 field trips. For all trips, details at call-in.
E-mail (preferred) to RobertErtman@msn.com or call
410-533-4203, as soon as you like and no later than
the Thursday before the trip.
Sunday afternoon, September 9th, 2018. Purse State
Park. Aquia formation, Late Paleocene. This site is
on the Potomac River in Charles County, MD. Well
known for abundant crocodile, ray, Otodus sp., and
Striatolamia sp. teeth, and internal molds of the
gastropod Turritella sp. (more than you can carry out).
Access to the site requires a moderate hike through
the woods, and sometimes rather strenuous hiking and
climbing over trees along the water's edge. When we
get to the Potomac we will all turn left and walk south
along the river to the most productive areas (there will
be small sand shark teeth all along the way). Low tide
(Liverpool Point) at 1:26 PM. We’ll meet at the park
at noon.

Group and later redeposited in a Pleistocene bed.
(Thanks to Dr. Earl Manning, DVPS member, for
correcting our previous description of the petrified
wood as being Pleistocene.) No special equipment is
necessary; in fact, you should leave your tools at
home so that we do not do anything to cause erosion
on this no-till farm. Here's a link to a nice write up
about one of our trips to a nearby site:
http://viewsofthemahantango.blogspot.com/2011/08/
petrified-wood-from-delaware.html ☼

Dr. Mary Schweitzer to Speak at
Calvert Marine Museum

Saturday, September 22nd, 2018. CMMFC meeting
at 1pm. Third floor lounge in the Exhibits Building.
Bring your recent finds. Calvert Marine Museum,
Harms Gallery at 2:30 pm. Dr. Mary Schweitzer will
speak on “Tyrannosaurus rex under the
microscope” which is about finding “fossilized” soft
tissues in T. rex.
Sunday afternoon, October 14th, 2018. Hardy
County, WV. Trilobites! We'll return to an old
favorite that is productive again, the roadside quarry
at Lost River, near Wardensville (Jasper Burns
locality 17). Early Middle Devonian (about 390
million years old); Needmore Formation.
Saturday, November 17th, 2018. 12:00 PM –
Location to be Determined, potluck lunch, meeting,
and presentation.
Saturday, November 24th, 2018. Odessa, DE. This
is a John Wolf Memorial Trip.
Meetup 9:45-10:00 AM near Middletown, DE. We’ll
move on to the farm in Odessa to walk the fields and
collect petrified wood (cypress), probably originally
deposited in the Cretaceous or Paleocene Rancocas

https://bio.sciences.ncsu.edu/people/mhschwei/
http://www.sciencemag.org/news/2017/09/i-don-tcare-what-they-say-about-me-paleontologist-staresdown-critics-her-hunt
September 22nd at 2:30 in the Harms Gallery at the
Calvert Marine Museum. “Tyrannosaurus rex Under
the Microscope.” ☼

Newsletter website: http://calvertmarinemuseum.com/204/The-Ecphora-Newsletter
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Hubbell Collection continued…

Megs from around the World

Split Meg

We thank Dr. Hubbell for his warm welcome and
hospitality during our visit! Photos by S. Godfrey. ☼

Coprolite-Filled Burrow

Fossil Shark Vertebrae

Megalodon vertebra upper left quadrant of photo.

John Nance found this coprolite-filled burrow in the
Choptank Formation along the Patuxent River, MD.
The
fossilized
feces
are
the
tiny
cylindrical/rectangular elements that cover most of
the surface of this columnar burrow. A ghost shrimp
may have produced both the burrow and the
coprolites. See the following web page for a photo of
ghost shrimp feces.
http://www.georgialifetraces.com/tag/fecal-pellets/
Photo 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
Stephen.Godfrey@calvertcountymd.gov
Many thanks to Mike Ellwood, and John Nance for
proofreading this edition.
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