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Victor Perez (foreground) attempts to free the jacketed Paleocene fossil
turtle from its concrete-like entombing sediment. Background from left to
right: John Nance, Bernard Kuehn, and Peter Kranz. Photo by S.
Godfrey.
What was found? A fossil soft-shell turtle; Family Trionychidae.
Who found it? Retired farmer, Bernard Kuehn.
Where was it found? Accokeek, Maryland.
How old is it? More than 58 million years old - from the Paleocene epoch.
Who notified the CMM? Peter Kranz, Paleontologist with the Dinosaur
Park in Laurel, MD, first investigated the fossil and contacted the Calvert
Marine Museum for help in quarrying.
How many specimens are known? This is only the third known specimen.
Where is the fossil now? Bernard Kuehn has generously donated the
specimen to the Calvert Marine Museum and it is presently in our fossil
preparation lab undergoing preparation.
Other media reports can be found by searching on-line. ☼
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Bernard Kuehn (left), John Nance, and Peter
Kranz work to remove the jacketed turtle partial
carapace.

Devin Fernandez takes a break following the
successful freeing of the soft-shelled turtle fossil
from its harder-than-concrete entombing sediments.

Joe (left) and Devin Fernandez of Diamond Core
Drilling
and
Sawing
Company
(www.diamondcore.com) were a life-saver in helping
with the removal of the jacketed Paleocene turtle
partial carapace! They spent two hours wielding a
diamond-bladed chainsaw just to cut below the
jacket that measured about two feet in diameter. It
would have taken us days to weeks to chisel our way
beneath the turtle shell.

Internal and dorsal views respectively of the
carapace of an extant soft-shelled turtle. The name
“soft-shelled turtle” is a bit of a misnomer…their
shells are not actually soft. They are made of bone;
it’s just that the hard bony shell is covered by a thick
layer of smooth soft skin, unlike most other turtles.

Here is the story from one of the local news outlet.
http://www.thebaynet.com/news/index.cfm/fa/viewst
ory/story_ID/37229

Photos by S. Godfrey and J. Nance. ☼
Here is another take on the fossil turtle story.
http://www.somdnews.com/article/20140604/NEWS
/140609819/1045/rare-turtle-fossil-donated-tocalvert-marinemuseum&template=southernMaryland

Club website: http://www.calvertmarinemuseum.com/exhibits/paleontology-newsletter.php
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New Megalodon T-shirt at CMM

Sandy Roberts Scholarship…and
this year’s recipient is:
Caraline Jeffrey was awarded the 2014
Sandy Roberts Earth Sciences Scholarship. She will
be attending Lehigh University this fall.
Congratulations Caraline!
The intent of this scholarship, sponsored by
the Calvert Marine Museum Fossil Club, is to
encourage a high school senior interested in studying
earth or natural sciences at the college level.

Osprey Scavenges Nesting
Material

These lovely new T-shirts are now available in the
CMM Store! Yes, notice that “megaladon” is
misspelled in this prototype. The actual tees have it
right! Photo submitted by M. Baughman. ☼

Rare Fin Whale Breach
It's something that almost never happens at
all. But in a stroke of luck, cetacean researchers on
the Strait of Gibraltar were able to capture on film
one of the rarest spectacles in the natural world -- a
massive fin whale leaping completely out of the
water.

Here an Osprey has just stolen nesting materials
from another Osprey’s nest at Breezy Point Marina,
Calvert County, MD. After tearing it apart it just
dropped it and flew away. Submitted by Bill Palmer.
☼

https://www.thedodo.com/incredibly-rare-fin-whalebrea-570744520.html
Submitted by Victor Perez. ☼
Club website: http://www.calvertmarinemuseum.com/exhibits/paleontology-newsletter.php

4 The Ecphora June 2014

‘Frackable’ Shale Gas under
Calvert County?
The Taylorsville Basin Backstories
Calvert newcomers and younger readers may
have been surprised by the 22 January front page
Calvert Recorder article “Natural gas shale extends
under Southern Maryland”. Here is some
background on the buried “Taylorsville Basin”
(named after a small town in Virginia, where its
ancient lake-bottom sediments are exposed on the
ground). Shale is a layered clay-rich sedimentary
rock, some of which is rich in organic matter and in
that case generally colored gray or black. ‘Fracking’
is popular shorthand for ‘hydraulic fracturing’,
pumping water with certain chemicals and sand
horizontally into buried shales to free the gas or oil.
Although a geophysicist by training, I don’t
have access to the 1980s’ proprietary seismic
reflection data (think fish-finders or echo-sounders,
but using much lower sound frequencies), which
show more exactly where this buried basin is located
and how thick its sediments are where it crosses
under northwest Calvert County. I have tried for
years—unsuccessfully so far—to get snippets of
these data, at least in venues lacking commercial
potential -- for teaching purposes. However, the
two-mile deep test hole drilled into and through the
Taylorsville Basin in Virginia by Texaco in 1989
seven miles south of the MD 301 Potomac River
bridge, plus limited published information, suggest
the sediment-filled Taylorsville Basin is one to
maybe two miles deep under Calvert County. Most
of its gray and black shales, those with trapped
natural gas, probably occur in the deeper parts of the
basin. The top of the Taylorsville lies 2000-2500 ft
below NW Calvert, at the base of unrelated younger
sediments, lacking commercial hydrocarbons—but
very important to all of us because of aquifers, which
supply us with fresh water every day.
Test drilling ca. 25 years ago revealed gas at
depth in the Taylorsville—but not in amounts
economically recoverable with the technology of the
time. A test borehole had been planned for the
Maryland side of the Potomac as well. However,
mediocre results from Virginia drilling and large
concerns (e.g., from the Chesapeake Bay

Foundation) about drilling anywhere near
Chesapeake tidewaters led to cancellation of plans to
drill in Maryland. The new fracking technologies
have changed the economic picture, but Maryland
environmental concerns make any drilling in our
state unlikely in the near future. However,
Maryland’s hydrocarbons won’t go away, and given
the current gas glut and (thus) low prices, it makes
both business and safety sense for Maryland to wait.
The
northeast-southwest
trending
Taylorsville basin had been suspected under
Southern Maryland prior to 1980s industry interest.
Because sediments are less dense (and less magnetic)
than igneous or metamorphic rocks, buried sedimentfilled basins can easily be detected by their negative
gravity anomalies (or magnetic anomalies)—data
long in the public domain. Simply put, an adult
would weigh a tiny bit less (by the weight of a
spoonful of water) in northwest Calvert County,
above the Taylorsville, than in Prince Frederick,
above dense crystalline rocks. Gravity and magnetic
data are a lot cheaper to collect and process than
seismic reflection data, which in turn are cheaper and
safer than drilling boreholes. Geophysical
prospecting for buried resources has long been the
first step to exploration—or to the decision NOT to
proceed with exploitation.
Another, less well known buried basin (called
the Queen Anne), not exposed anywhere and not yet
sampled by the drill, crosses under southeastern
Calvert and underlies the nearby Chesapeake. A
northeast-southwest trending strip of Calvert County,
including Prince Frederick, separates the two buried
basins. This strip is underlain by ancient dense rocks
similar to those under most of the Piedmont, for
example along the Great Falls of the Potomac. The
layout of rift basins under Calvert is entirely inferred
from geophysical data—no borehole has yet
penetrated far enough to recover samples here. The
nearest borehole penetrating what geologists call the
‘basement’ was drilled to 2570 ft below sea level in
Lexington Park in 1983.
The two basins—and a number of similar
ones up and down the eastern part of the US—are
often called “Triassic” basins because they formed
and were filled largely or entirely during later parts
of the Triassic period of geologic time. Climates here
were fully tropical then, and we were located near or
south of the Equator.

Club website: http://www.calvertmarinemuseum.com/exhibits/paleontology-newsletter.php
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The Taylorsville, Queen Anne and other
Triassic basins (notably the Gettysburg and
Culpepper basins, whose red sediments are
conspicuous in road cuts) were formed when crust of
the old supercontinent (Pangaea) first began to uplift,
stretch, thin, and crack—from about 235 to 200
million years ago (abbreviated to Ma, or megaannum, by geologists). This was early during the
long reign of dinosaurs. Where basin sediments,
deposited in ancient lakes, are exposed in stream
valleys or construction sites, some reveal the tracks
of early dinosaurs crossing mud flats during drier
intervals. Wetter climates brought deeper lakes with
oxygen-starved bottom waters (as locally in our
modern Chesapeake). Organic matter preserved in
those sediments was later ’cooked’ to natural gas,
trapped in shales and now identified as fracking
targets. Some of the exposed basins contain seams of
coal—mined from Virginia’s Richmond Basin
sediments already by 1703. These coals harbored
trapped natural gas—which sometimes exploded,
killing early miners.
The ancient lakes, flooring ‘rift valleys’,
formed where the crust subsided along earthquake
faults. Our local landscape 235-200 Ma must have
resembled the “Basin and Range” province of
modern Nevada and Utah, and also the East African
Rift. In both areas, valleys formed wherever blocks
of crust sank (and still sink) along faults. However,
our Triassic basins tended to sink along only one
fault (vs normally two), on the western edges of the
basins. This produced triangular-shaped basin fills,
and suggests the greatest sediment thicknesses in the
Taylorsville underlie parts of Prince Georges and
Charles, not Calvert counties. The lakes that
intermittently flooded the rift valleys were never
extremely deep, because erosion from nearby
ridges—for example the one which must have
trended northeast through the middle of Calvert
County—kept pace with sinking valley floors.
It’s been almost a half century since plate
tectonics was ‘discovered’ as the process rafting
continents around. Continents can be compared to
wooden rafts frozen into thick ice floes—the
lithospheric plates. About 170-180 million years ago,
a new ocean, our Atlantic, finally began to open up
as an ever-widening crack—a new plate boundary—
separating North America from Africa. Before then,
we were part of a vast supercontinent called

Pangaea. Presently in the interior of the North
American plate, we are still moving away from the
African plate—as measured by GPS—at about an
inch per year. A computer animation I helped
produce can be seen on interactive monitors in the
entry hall of the Calvert Marine Museum. Using a
touch-screen slider bar, anyone can both open and
close the Atlantic Ocean!
The Taylorsville and its sibling basins were
created during early ‘labor pains’ preceding the birth
of the modern Atlantic. Basin formation ended with
a massive widespread volcanic episode about 201
million years ago—rocks intruded as molten rock
(magma) during this time survive along the eastern
US (probably also the rock recovered in the 1983
Lexington Park borehole), in Africa and in South
America, back then all parts of Pangaea. A large
intrusive rock body of this sort is the Palisades sill,
which forms cliffs along the west side of the Hudson
River north of New York. Many kinds of plants and
animals died out at 201 Ma—probably due to the
extreme volcanism. The extinction crisis is used by
geologists as a convenient boundary between the
Triassic and the Jurassic periods.
Once the Atlantic Ocean began to open in
earnest, the faulting that had formed the Taylorsville
had long ceased and our Nevada-like landscape had
been eroded into a gently rolling plain. As a result of
this erosion, the original younger (topmost) part of
the sediments filling the basin was lost. The
sediments in Piedmont basins (for example the
Culpepper, Gettysburg and Richmond basins) and
the small part of the Taylorsville Basin exposed on
the ground in Virginia are still being eroded today.
Overall the Piedmont is being eroded down at
around 100 ft per million years.
After breakup from Africa, the eastern edge
of our continent began to cool and subside by tilting
down towards the ocean. Sediments eroded from
what is now the Piedmont piled on the edge, making
it sink even further. Sea level fluctuations, caused in
part by varying amounts of glacier ice, caused the
Atlantic to advance and retreat many times across
the coastal plain sediment wedge. The most recent
high sea levels (from about 20 to 10 million years
ago) left the familiar fossil-rich marine deposits
exposed in our Calvert Cliffs.
So, we on the Coastal Plain inhabit the top of
an enormous sediment wedge that has been

Club website: http://www.calvertmarinemuseum.com/exhibits/paleontology-newsletter.php
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accumulating on the continental edge for about the
last 175 million years. Boreholes looking to extract
shale gas first have to penetrate this wedge to access
the underlying Taylorsville or Queen Anne basin
fills. The wedge thickens from nothing in central DC
(at the Fall Line) to a half mile under southern
Calvert, to 1 ½ miles under Ocean City, to as much
as 7 miles under the continental rise east of the
Virginia capes. The sediment wedge under our
exposed part of the Coastal Plain is too thin, was
never buried and heated enough, nor contained
enough organic matter, to leave fossil fuels. Even in
the commercially more promising thick pile east of
Ocean City, prospecting results in the 1970s were
not encouraging. However, drilling with newer
technologies to greater depths (and to sediments
deposited in the earlier stages of Atlantic opening)
might change things. Safety will be a major concern,
of course, especially given proximity to valuable
beach real estate in Ocean City and elsewhere. The
same holds for drilling the Taylorsville and Queen
Anne basins!
So what started the current interest in
fracking the Taylorsville basin? In the middle and
later 1980s, industry (Shore Exploration and
Production Co. (SEPCO), partnering with Exxon and
Texaco) hired a contractor to run ‘Vibroseis’ lines
along some of our major roads, including MD 2/4.
Those who commuted to DC back then may
remember the operation, with trucks moving slowly
along the sides of the highway. A vibrating plate is
laid on the ground, to generate low frequency sound.
The sound waves penetrate the earth and are
bounced back as echoes from contacts between
sediments and hard crystalline rocks. The reflections
are picked up by a string of ‘geophones’, and the
data processed to give a picture of what lies below.
One day, on my commute along MD 2/4 to DC, I
stopped behind one of the trucks and climbed into
their cab, posing as a local newspaper reporter. I was
dazzled to see the sharp return echo from the hard
‘basement’ more than 2000 ft below us on their
monitor screen. But apparently I asked too many
technical questions and was politely ushered off the
cab.
Industry was sufficiently interested in the
Taylorsville Basin that in the late 1980s they
purchased leases in Virginia and Maryland-- on
about 65,000 acres total, including some lands in

Calvert’s Third District. I’m not sure what they paid
landowners for leases, or how long the leases lasted,
but much of this area has since been subdivided by
housing developments. Any readers out there with
information on the leases? A map of past leases
would show the location of the Taylorsville Basin
better than the gravity anomaly map I have.
In a 2012 release, the US Geological Survey
estimated the Taylorsville Basin to hold 0.5 to 1.8
(most likely 1.064) trillion cubic feet (TCF) of
recoverable natural gas (mostly methane) and about
37 million barrels of natural gas liquids. These are
the denser hydrocarbons, including ethane (used for
plastics), propane (used for heating), butane (used
for tire rubber) and pentane (natural gasoline). For
comparison, we Americans burn more than eight
million barrels of gasoline per day.
How much is a trillion cubic feet (TCF)? If
you imagine fitting that much gas into a cube, the
cube would be a little less than two miles on edge. A
trillion cubic feet—the estimated recoverable shale
gas in the Taylorsville Basin—sounds like a lot of
natural gas, but actually this much is consumed in
the US about every two weeks.
The recently estimated (by the US Geological
Survey) recoverable gas from the entire Marcellus
shale—which underlies a large Appalachian area
from New York state down to westernmost
Maryland and Virginia, is 84.2 trillion cubic feet
(TCF)—with large uncertainties plus or minus.
Estimates of Marcellus shale gas have been all over
the map, so multi-billion-dollar industrial adventures
betting on copious gas from this shale are obviously
taking big chances. A 2002 estimate put the
Marcellus gas at only 2 TCF, while the DOE
estimated 262 TCF in 2009. The Energy Information
Administration estimated 410 TCF in early 2011. I
think the most credible estimates will be from the
USGS, but who can say for sure? Marcellus gas is
much older than that trapped in the Taylorsville.
Deposited about 350 Ma, the Marcellus shale was
laid down in a shallow sea created as an earlier
ocean was closing and high mountains stood where
the Piedmont is today.
84 TCF (USGS estimate for total recoverable
Marcellus shale gas) is a bit more than three years of
present US consumption. If the US converts to more
natural gas use and also exports some of it,
Marcellus shale gas wouldn’t even last us that long.

Club website: http://www.calvertmarinemuseum.com/exhibits/paleontology-newsletter.php
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Of course we have other gas deposits in the US, but
is exporting our natural gas-arguably profitable for
some industries today—also a good idea for the US
in the long-term? I’m not sure, and neither is anyone
else.
One consequence of the new “slickwater
fracking” (injecting water with chemical additives
and sand, pioneered in Texas in 1997) and horizontal
drilling technologies is that the world’s hydrocarbon
fuel reserves will last longer than anyone in the
1990s had predicted. That is both good and bad
news. The good news for the US is cheaper energy at
less carbon emissions per unit energy, plus less
dependence on imports. The bad news down the road
is that mankind will probably ratchet up greenhouse
gas concentrations even higher before our ‘affair’
with fossil fuels finally ends—with all the climate
change implications. Moreover, it is not yet clear
whether gas can be safely ‘fracked’-- without
significant risks, for example of contaminating
nearby groundwater.
Submitted by Peter Vogt. ☼

Living eagle ray. Image from:
http://commons.wikimedia.org/wiki/File:Eagle_ray_jb.jpg

☼

New Tyrannosaur was the
Doberman of the Dinosaur Era

Minute Miocene Eagle Ray
Tooth Plate

A pair of Qianzhousauruses on the hunt (Artwork:
Chuang Zhao).

Bonita Borsa found this diminutive eagle ray
(Aetobatis sp.) tooth plate as float along Calvert
Cliffs. It is the smallest example of a fossilized eagle
ray tooth plate in our permanent collection. Index
finger by M. Baughman. Photo by S. Godfrey.

http://www.newscientist.com/article/dn25527-newtyrannosaur-was-the-dobermann-of-the-dinosaurera.html
Submitted by M. Ellwood. ☼

Club website: http://www.calvertmarinemuseum.com/exhibits/paleontology-newsletter.php
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Fossil Shark Tooth Census at
Cove Point, MD
During a portion of my research internship at
the Calvert Marine Museum, I had the great pleasure
of staying in the Cove Point Lighthouse visitor
center. Although I was a resident for only about two
weeks, I took advantage of every opportunity to
scour the beach.
It didn’t take long for me to recognize a
pattern in the relative abundance of the different
species of Miocene shark teeth that I was finding.
This motivated me to quantify the abundance and to
compare my findings with those of Visaggi and
Godfrey (2010). They had assessed the distribution
and abundance of Miocene fossil shark teeth along
Calvert Cliffs. The relative abundance of shark teeth
from Cove Point, or CC 1 of Visaggi and Godfrey
(2010), is shown in the following table.
Taxa
Notorynchus
primigenius
Carcharias
spp.
Isurus spp.
Carcharocles
spp.
Alopias
latidens
Hemipristis
serra
Carcharhinus
spp.
Galeocerdo
spp.
Negaprion
eurybathrodon
Uncertain
Total

Visaggi &
Godfrey
(2010)

2
(0.33%)
1
(0.16%)
42
(6.84%)
2
(0.33%)
2
(0.33%)
160
(26.06%)
238
(38.76%)
131
(21.33%)
13
(2.12%)
23
(3.74%)
614
(100%)

Personal
Collection

Combined

0
(0%)
6
(1.79%)
33
(9.82%)
8
(2.38%)
1
(0.298%)
104
(30.95%)
108
(32.14%)
48
(14.29%)
21
(6.25%)
7
(2.08%)
336
(100%)

2
(0.21%)
7
(0.74%)
75
(7.89%)
10
(1.05%)
3
(0.32%)
264
(27.79%)
346
(36.42%)
179
(18.84%)
34
(3.58%)
30
(3.16%)
950
(100%)

Miocene shark teeth from Cove Point, Maryland.
Each box in this data matrix contains two numbers.

The upper number is the actual count of teeth
collected for each shark species/taxon. The lower
figure is the percentage those teeth represent of the
total sample.
My results (“Personal Collection” column)
align well with those of Visaggi and Godfrey (2010),
although the most obvious difference is in the
abundance of lamniform sharks. In their study,
7.65% of the teeth from Cove Point were from
lamniform sharks (Carcharias spp. + Isurus spp. +
Carcharocles spp. + Alopias latidens), however in
my collection, 14.29% were from lamniform sharks.
This discrepancy may be due to variations in sample
size or, perhaps, just a reflection of different
collecting techniques. Regardless, carchariniform
sharks (Hemipristis serra, Carcharhinus spp.,
Galeocerdo spp., and Negaprion eurybathrodon)
still dominate this Miocene sample as they do today.
To more accurately represent the distribution of
shark teeth from Cove Point the two collections
should be added together and those results are shown
in the “Combined” column.
Reference
Visaggi, C. C., and S. J. Godfrey. 2010. Variation in
composition and abundance of Miocene
shark teeth from Calvert Cliffs, Maryland.
Journal of Vertebrate Paleontology 30: 1, 2635. DOI: 10.1080/02724630903409063
Submitted by Victor Perez. ☼

Scroll Coprolite

A handsome scroll coprolite from along Calvert
Cliffs. Photo by S. Godfrey. ☼

Club website: http://www.calvertmarinemuseum.com/exhibits/paleontology-newsletter.php
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Possible Evidence for Miocene
Forest Fires?
Carbonized wood is fairly common and
easily identified (crumbly and black) as such in some
of the marine strata exposed in the Calvert Cliffs.
Could any of this be charcoal, i.e., evidence of
Miocene forest fires? Two easy clues: Carbonized
wood not from fires is usually in elongate chunks,
some with holes made by marine "shipworms".
These pieces probably spalled off from logs or
branches from uprooted riverbank trees carried into
the Miocene seas from nearby rivers, especially the
Susquehanna. The wood can often be identified at
least by genus, but there has been little research.
But could some of these black chunks be
charcoal (which can stay afloat for a fairly long
time), providing evidence for ancient wildfires to the
west of here? Here are two characteristics to look
for:
1)
Charcoal
pieces
are
generally
equidimensional, not elongated, generally only 1-2
cm on edge, and of course lack teredo worm holes;
2) Charcoal pieces leave a distinct black streak if
scraped against a brick or rock (try it with a piece of
charcoal from your fireplace), whereas typical
carbonized wood only leaves a dirty brownish
smudge. Charcoalified wood can still be identified
taxonomically, as the wood structure is preserved.
If any reader finds a piece of charcoal in the
cliff strata, please record the metadata (where and
when it was found), save the piece, and let me know.
It could be an important clue to the Miocene
terrestrial paleoenvironment."

Newly Named Fossil Turtle
Honors CMMFC Member
Billy Palmer
ASHLEYCHELYS PALMERI
Weems, R. E. and A. E. Sanders (2014) Oligocene
pancheloniid sea turtles from the vicinity of
Charleston, South Carolina, U.S.A., Journal
of Vertebrate Paleontology, 34:80-99, DOI:
10.1080/02724634.2013.792826 ☼

Great White Shark
Tooth Tattoos

Submitted by Peter Vogt.
ptr_vogt@yahoo.com ☼

Oysters Take ‘Root’
The marine museum has long been involved
in supporting oyster restoration within our local
creeks. Check out the oysters that can be seen from
the museum’s boardwalk.
Submitted by David Moyer.
Curator of Estuarine Biology
Calvert Marine Museum ☼

Bill Bondank was willing to share his great white
shark tooth tattoos with our fossil club. I spied the
teeth encircling his forearm during the North
American Paleontological Convention that was held
in Gainesville, Florida in February. Photo by S.
Godfrey. ☼

Club website: http://www.calvertmarinemuseum.com/exhibits/paleontology-newsletter.php
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CMM Fossil Club at Gem,
Lapidary, and Mineral Society of
Montgomery County Show

Submitted by Mike Ellwood. ☼

Miranda Armour-Chelu, Tim Miller, and Kathy &
Mike Ellwood represented the Calvert Marine
Museum and our Fossil Club at the 50th anniversary
Gem, Lapidary, and Mineral Society of Montgomery
County Show in Gaithersburg, MD. The outreach
effort included setting up an exhibit case and a fossil
demonstration/show-and-tell. The CMMFC has now
been represented at this show for about 27 years!
Many thanks to Mike Ellwood for being the driving
force behind this success.

Paleontology Volunteers at the
National Aquarium

Christine Steinert, Hospital Manager and Senior
Vet Tech at the National Aquarium in Baltimore,
MD gave volunteers in the CMM Department of
Paleontology a wonderful tour of their animal
husbandry facilities. Many thanks to CMM Aquarist
Linda Hanna and Assistant Curator John Nance
for arranging this tour. Photo by S. Godfrey. ☼
Over 2000 paying customers (with about double that
in kids) came by during the two day event.
Club website: http://www.calvertmarinemuseum.com/exhibits/paleontology-newsletter.php

11 The Ecphora June 2014

Mystery Sandstone Spheres

http://www.tandfonline.com/doi/full/10.1080/02724
634.2013.816720#.U25gG_l_uSo ☼

Sculpted Chimaera

Doug Stover found these clusters of sandstone
spheres along the Potomac River, VA. Infilled
Miocene-age burrows seem an unlikely explanation.
Each one is only about ½” in diameter and some of
them are tightly pressed (fused) together.
Comments/suggestions welcome. Photos submitted
by Jeri Cuffley. ☼

Oldest True Dolphin
Murakami, M., C. Shimada, Y. Hikida, Y. Soeda, and H.
Hirano. 2014. Eodelphis kabatensis, A New Name for the
Oldest True Dolphin Stenella kabatensis Horikawa, 1977
(Cetacea, Odontoceti, Delphinidae), from the Upper
Miocene of Japan, and the Phylogeny and
Paleobiogeography of Delphinoidea. Journal of Vertebrate
Paleontology 34(3):1-21.

The paper is available for free download at the link
provided below:

Jeri Cuffley conceived and crafted this wonderful
sculptural chimera. Friend or foe, kind of depends
on which end greets you. Photos submitted by Jeri
Cuffley. ☼

Chicken from Hell Dinosaur
at the Carnegie
http://news.nationalgeographic.com/news/2014/03/1
40319-dinosaurs-feathers-animals-science-newspecies/
Submitted by Bob Pfeiffer. ☼

Club website: http://www.calvertmarinemuseum.com/exhibits/paleontology-newsletter.php
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Manufacturing a Megalodon

Inspired by the MEG exhibit at the CMM, Jeri
Cuffley also made this magnificent set of megalodon
jaws; one that kids could touch.
“The armature underneath is 1/2" PVC, bent and
shaped with a heat gun. Then I wrapped that in foam
pipe sleeves to bulk it up. The (what seemed like
millions of) rows of teeth were cut from sheets of
craft foam and the jaw was covered in a fleecy type
fur.” Photos submitted by Jeri Cuffley. ☼

Club website: http://www.calvertmarinemuseum.com/exhibits/paleontology-newsletter.php
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Bizarre Coprolite from Morocco?
A Possible Solution…
In the previous issue of The Ecphora, I
included a photo (Fig. 1 below) of a probable
coprolite from Morocco. At that time, I suggested
that the curious concentric rings might represent
evidence for desiccation. Well forget that…

time in elongate coprolites and in spiral coprolites
that were not so drawn out, it would be possible for
them to be compressed lengthwise (i.e., along the
axis of their spiral).

Figure 2. Spiral coprolite from the Cretaceous of
Morocco. From the collection of Dr. Bretton Kent.
Photos by S. Godfrey.
Although I can’t be sure that this proposal is correct,
it seems more plausible than my initial speculations.
That it could be a barite rose was considered, but the
present author thinks it very unlikely.
Submitted by S. Godfrey. ☼
Figure 1. Coprolite from the Cretaceous of Morocco
(George Frandsen Collection). Scale bar is metric;
the smallest divisions are mm. The coprolite is about
3½ inches in diameter.
More recently, I happened to see a rather
large spiral coprolite (also from the Cretaceous of
Morocco) in Dr. Bretton Kent’s collection (Fig. 2).
It occurred to me that if that kind of typical spiral
coprolite were to be compressed lengthwise (in the
direction of the arrows as indicated in Figure 2), it
would be possible to reproduce the circular and
concentric pattern seen in the coprolite shown in
Figure 1. Most elongate spiral coprolites would
much more likely be compressed in the plane of their
long axis, as seen in Figure 2. However, from time to

Paleo Beer Story
Posted to Popular Science
http://www.popsci.com/article/science/paleo-alebrewed-yeast-found-40-million-year-old-whalefossil?dom=PSC&loc=recent&lnk=1&con=paleoale-brewed-from-yeast-found-on-a40millionyearold-whale-fossil
Submitted by Jason Osborne. ☼
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Paleontology Assistant Curator Drafts new Database Collections Form

Submitted by John Nance. ☼

Giant Thresher Shark Teeth
Alopias spp.

Summer Interns Prepare Miocene
Baleen Whale Lower Jaw

Margie and Bob Hazen found and donated these
Miocene thresher teeth to the Calvert Marine
Museum; many thanks! Scans by S. Godfrey. ☼

New URL for
The PaleoBiology Database

Anna Darden (left) and Cecily Hein prepare the
baleen whale jaw that they helped quarry from along
the Patuxent River, MD. Photo by S. Godfrey. ☼

www.PaleoBioDB.org ☼
Club website: http://www.calvertmarinemuseum.com/exhibits/paleontology-newsletter.php
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Skulls with Mongo
Mechanical Advantage
Many years ago, I had the pleasure of
studying the skull of Dsungaripterus weii, a
Cretaceous Chinese pterosaur. What impressed me
most about its bizarre skull were the two prong-like
bones that protruded from the back of the skull
opposite the occipital condyle; i.e., the paroccipital
processes of the opisthotic (as indicated by the
arrows in Figure 1). When compared to other
comparably sized pterosaurs, these processes are
disproportionately large. They indicated the presence
of powerful neck muscles in life, once allowing this
pterosaur to grapple large or unwieldy prey.

Figure 1. Restoration of the skull of Dsungaripterus
weii, a Cretaceous pterosaur in left lateral, ventral,
and occipital (posterior) views respectively. The
arrows point to the hypertrophied paroccipital
processes of the opisthotic. Restoration by S.
Godfrey.

Those protruding skull processes were like
the handle bars on a bicycle. The handle bars on a
dirt, or mountain bicycle are much wider than those
on a racing bicycle because those wider handles give
the rider increased leverage (mechanical advantage)
making it easier to steer/turn the front wheel over
rough rocky terrain.
Unfortunately, I did not know of any good
living analogues until Assistant Curator John Nance
showed me the skull of a modern cormorant that he
had found on the beach at the southern end of
Calvert Cliffs (Fig. 3). I was immediately drawn to
the widely spaced and elongate paroccipital
processes, akin to those preserved in Dsungaripterus
(Figs. 2 & 3)! Notice also the presence of an
occipital style in the cormorant skull (Fig. 2). The
occipital style is the bone that protrudes out the back
of the skull, analogous to the short bony crest present
at the back of the skull of Dsungaripterus.

Figure 2. Cormorant skull (extant species) in
ventral, right lateral, and dorsal views respectively.
The arrows point to the paroccipital processes of the
opisthotic which in cormorants are large and
expanded posterolaterally to highten the mechanical
advantage of neck muscles interting onto these
prongs. Cormorant skulls also sport what is known
as an occipital style; the bone that protrudes from
the back of the skull. Jiří Novák (www.biolib.cz),
author and source of this photo. Used with
permission.
http://www.biolib.cz/IMG/GAL/BIG/32230.jpg
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Cormorants are able to capture and consume
inordinately large fish (Fig. 4) in part because the
leverage of their neck muscles (like the strength in a
cyclist’s arms) is greatly increased by attaching to
the ends of their long, widely spaces paroccipital
processes (the ends of the handle bars on a bicycle)
and the occipital style.

Figure 3. Skull of the double-crested cormorant
(Phalacrocorax auritus) in posterior view. The large
central opening (the foramen magnum) is where the
spinal cord exited the back of the skull. The arrows
point to the paroccipital processes of the opisthotic;
the handle bars of the skull. The occipital style seen
in the skull in Figure 2 was not preserved in this
specimen, although the swollen base to which it
attached is visible above the foramen magnum.

Figure 5. A. Ostrich (Struthio camelus) skull in left
lateral view. The arrow points to the left paroccipital
process.

Figure 5. B. Occipital (i.e., posterior) view of an
ostrich skull. The arrows point to the paroccipital
processes of the opisthotic.
Figure 4. Cormorants are able to capture and
manipulate disproportionately large prey because of
the advantage afforded their neck muscles by
attaching to the bony prongs (the paroccipital
processes) that protrude from the back of their
skulls. Image from: http://www.gofishing.co.uk/Angling-

Admittedly, the skull of the extant cormorant
is much smaller than that of Dsungaripterus,
nevertheless,
the
anatomical/morphological
similarities between their paroccipital processes and
occipital style/crest suggest comparable functionality
– to increase the leverage/mechanical advantage of
the neck muscles that attach to them. By contrast, in

Times/Section/News--Catches/General-News/April2010/Cormorants-dont-harm-fish-stocks/
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an ostrich skull (Fig. 5), the paroccipital processes
are proportionately much narrower relative to skull
width than in either Dsungaripterus or the
cormorant; one indication that ostriches do not
consume prey as proportionately large as do
cormorants.
As far as I know, stomach contents have not
been found associated with the fossilized remains of
Dsungaripterus, so exactly what they fed on is not
yet known. It has been suggested that they fed on
hard-shelled creatures (like turtles) because of their
bulbous crushing teeth. Certainly a possibility, but
their paroccipital processes suggest the capability of
subduing even larger wriggling animals.
Submitted by S. Godfrey. ☼

CALVERT MARINE MUSEUM
FOSSIL CLUB TRIPS & EVENTS
FOR ALL TRIPS CONTACT Bob Ertman at
robertertman@msn.com. As soon as possible, but
NO LATER than Thursday before a trip. His cell
phone number is: 410 533-4203
Remember to include your cell phone number.
Please remember to call in for yourself and family
members, or for another club member, on the date
and time indicated. Current memberships in both the
Fossil Club and the Calvert Marine Museum are
needed to go on the trips. Information on directions,
lodging, meeting times and meeting places will be
provided at the call-in.
Saturday, September 13, 2014. 1:00 PM – Museum
Lounge (normal meeting location) Dr. Bruce
MacFadden (Florida Museum of Natural History)
will be our guest lecturer.
Saturday, November 22, 2014. 12:00 PM –
Chestnut Cabin @ Scientists Cliffs – Potluck lunch,
meeting, and presentation.
Bob Ertman is working on the fall schedule. He’d
like to combine St. Clair with a trip to nearby Hawk
Mountain to see the raptor migration & Monarch
butterfly migration; possibly the weekend of Sept. 20
& 21. Other trips will include Purse St. Park, likely

Scientists Cliffs, trilobites near Wardensville, WV,
and a December trip to Odessa and the C&D Canal
(on a Sunday to avoid deer hunters. ☼

CALVERT MARINE MUSEUM FOSSIL
CLUB
MEETING MINUTES
May 17, 2014
A CMM Fossil Club meeting was held
Saturday, May 17, 2014 in the Exhibition Building at
the Calvert Marine Museum. President John Nance
called the meeting to order at 1:10 p.m.
Pam Platt gave the membership report. We
have 45 paid members and 7 life members. We send
The Ecphora to 7 museums, 6 clubs, and 6 CMM
staff members. The Editor sends a PDF-version of
the newsletter to hundreds of colleagues and
avocational paleontologists worldwide.
A treasurer’s report was not available.
Elections were held for the club officers.
Christa Conant will stay on as Club Treasurer;
Pam Platt as Membership Officer, Flo Strean as
Club Secretary, and Grenda Dennis as Vice
President. John Nance declined to continue as Club
President, so Mike Ellwood agreed to reoccupy that
office. Stephen Godfrey proposed to accept the
slate and Pam Platt seconded the motion which was
approved by all those in attendance.
Stephen reported on the Paleocene soft-shell
turtle fossil that was found in Accokeek, MD. A
fossil baleen whale jaw was found along the
Patuxent River. It was brought to the Museum’s
attention by Paul Murdoch and Ralph Eshelman.
The Paleo Department successfully quarried the jaw
with help from the summer college interns; the jaw is
now mostly prepared.
Dave Bohaska gave the Paleo report from
the Smithsonian. All of the fossil displays will be
closed for five years for a complete renovation. In
November, there will be a temporary dinosaur
display. In addition to which, they will be opening an
exhibit of remarkable Smithsonian specimens
including “Martha”, the last passenger pigeon that
died in 1914.
18 applications were received this year for
the Sandy Roberts Earth Sciences Scholarship.
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After the meeting was adjourned, participants
went to see the fossil turtle in the prep lab. Following
that, CMM Paleo Research Intern Victor Perez gave
a presentation on the loss of cusps in the lineage of
giant white sharks; Carcharocles chubutensis and C.
megalodon.

Skink on the Cliffs

Minutes submitted by Flo Strean.

Modern Sharks Aren't So
Primitive,
Ancient Fossil Suggests
http://www.livescience.com/44872-modern-sharksare-not-so-primitive.html
Submitted by Christy Visaggi. ☼

Beware the Merman

Pictured here is one of two skinks that were seen
climbing the cliffs south of Plum Point, MD. The
male pictured here seemed to have no trouble
navigating the steep cliff face. Unfortunately, to
know which MD skink species this one is, the number
of scales on its upper lip has to be known! It looks
like a broad-headed skink, but five-lined skinks are
more abundant in Maryland. Many thanks to Jeremy
F. Jacobs (Museum Specialist, Division of
Amphibians and Reptiles, Smithsonian Institution
(NMNH)) for sharing these insights into what is
needed to accurately identify this species.

Submitted by Paul Murdoch. ☼

Looking South. 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 and Mike Ellwood for
proofreading this edition.
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