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Rostrum (left) and humerus
(center, right) quarried from
Westmoreland State Park, VA.

Summer interns Jess Howard (U of Maryland) and Donald
Morgan III (Towson) help John Nance excavate a partial
dolphin skeleton from Westmoreland State Park, VA. (Photo
by S. Godfrey). The prepared fossils will be returned to the
Virginia Museum of Natural History, Martinsville, VA.

Mariah Rugel (St. Mary’s College) and S. Godfrey jacket a
partial dolphin skull along Calvert Cliffs. Photo by J. Nance.
☼
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Editor’s Note: The following letter was sent by Dr.
Eshelman to the Board of Calvert County
Commissioners on March 20th, 2013.

Calvert Cliffs Erosion
Ralph E. Eshelman
I am writing in regards to Amanda Harrison's
article "Living on the edge" which appeared in the
March 6, 2013 edition of The Calvert Recorder.
There were two quotes that piqued my interest, one
by Sue Davis who lives in a house on the cliff edge
and another by Ginger Haskell, chairperson of the
Calvert County Cliff Stabilization Advisory
Committee. But first some background. I became
acquainted with Calvert Cliffs when I was employed
by the U.S. Geological Survey working as part of a
team investigating the paleoecology of the cliffs
during construction of the Calvert Cliffs Nuclear
Power Plant in the mid to late 1960s. I then became
the founding director of Calvert Marine Museum and
established the paleontological program that studies
the cliffs and its fossils. I have published papers and
given lectures about Calvert Cliffs including
"Shoreline Erosion along Chesapeake Bay's Calvert
Cliffs: Friend or Foe?" at the International
Conference of Environmental Management of
Enclosed Coastal Seas, in 1993, and was invited to
speak on the same subject at both the 9th Annual
Environmental Conference, International Erosion
Control Association in 2002 and the International
Erosion Control Association, 35th Annual
Conference & Expo’s "Environmental Connection,"
in 2004. I was appointed by the Board of Calvert
County Commissioners to serve on the Calvert
County Cliff Policy Task Force in 1993.
When I moved to Calvert County in 1974 I
looked at waterfront property and seriously
considered a cliff front home at Western Shores.
Being a geologist I chose instead to move to the
Patuxent side of the county where due to land
subsidence and sea level rise I have lost about 25%
of my waterfront property, but I don't worry about
my house falling over a cliff. With a bachelor's,
master's, and doctoral degree in the geological
sciences, I have more than a passing interest and
background on the subject.

In the Recorder article Harrison makes the
following statement including quotes from Sue
Davis: "when she [Sue Davis] and her husband first
moved into their waterfront home, they 'had no idea'
and 'weren't told' of the dangerous possibilities that
may lie ahead as a result of cliff erosion." The
Calvert County Cliff Policy Task Force in 1993
recommended to the then Board of County
Commissions a number of regulations relative to
development along the cliffs, and that a brochure on
the dangers of building and living near Calvert Cliffs
be published. To that end a Bluff Management in
Calvert County brochure was published but not until
September 2008. The Task Force also asked that a
seller's disclosure be made mandatory to anyone
buying cliff front property or building a cliff front
house outlining such hazards. All of the
recommendations of the Cliff Policy Task Force
were implemented except the seller’s disclosure and
the recommended 1,000 ft setback from a cliff in
Level I Cliff Protection Areas, which was reduced to
300 ft. If the disclosure recommendation had been
implemented the Davis family and who knows how
many other uninformed cliff dwellers might have
been spared their current plight.
In the same article Harrison quotes Ms.
Haskell as stating, "We're hoping that independent
homeowners will be able to keep their properties
from polluting the [Chesapeake] Bay..." I hope this
means keeping their homes and septic tanks from
falling into the Bay and not cliff erosion as being a
source of pollution. Much of the sediments entering
the Chesapeake Bay are from suspended sediments
from its many tributaries, principally the
Susquehanna River. Much of that sedimentation has
been proven to be a direct consequence of human
stripping of the land for farming and development.
Grace Brush of Johns Hopkins University, as well as
others, has clearly demonstrated this phenomena
from drill core studies. Many people erroneously
believe the silt they see coloring the water at the base
of the cliffs is the result of cliff erosion. Yes, silts
and clays do enter the bay from erosion, but most of
what you see is the re-suspension of sediments from
wave action - not erosion.
Sediments filling bodies of water, whether
the Chesapeake Bay, a lake, or a farm pond, are part
of a natural process of sedimentation build up that
has been going on in the mid Chesapeake Bay area
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for at least 4,000 years. Because of the effects of
lateral drift (movement of sediments along the
shoreline by winds and waves) the sands eroding
from the cliffs are helping to resupply the beach
sands being moved in a southward direction along
the shoreline. When humans armor the beach, we
diminish that sand supply, which results in starvation
of the beach, causing it to become narrower and
narrower over time. Ironically, with less sand to
form the beaches and off shore sand bars, wave
action causes erosion of the base (or toe) of the cliff
to increase. When a tourist or Calvert Countian
walks along the beach, or relaxes on the beach at
Breezy Point or the other beaches of the county, do
they think of that sand as a pollutant? Do the benthic
animals that live offshore who depend on those
sediments for their homes think of the sediments as
pollutants?
In a letter to the Board of County
Commissioners titled "Recommendations for
Immediate Implementation at the County Level,"
dated March 20, 2012, the Calvert County Cliff
Stabilization Advisory Committee states:
"In
summary, the members of the Calvert County Cliff
Stabilization Advisory Committee hope that you will
strongly consider these three recommendations as a
first step in assisting Calvert County residents, who
are suffering physical, emotional, and financial stress
as a result of their properties being ravaged by the
effects of cliff erosion. The negative consequences
for not acting in a timely fashion to preserve our
shoreline are only going to grow over time, affecting
not only individual property owners, but also entire
waterfront communities." Apparently some of the
members of the Advisory Committee believe that by
armoring the cliffs they are "preserving the cliffs."
Some members may also believe armoring the cliffs
will stop sediment pollution of the Chesapeake Bay.
I hope most citizens of our county have
compassion for those cliff dwellers whose homes
have been abandoned and for those whose homes are
threatened. However, do the majority of the citizens
of Calvert County want to see our cliffs "preserved"
by constructing revetments and other armoring
measures? Do we understand the consequences of
such action? All one needs to do is go visit the
shoreline at Western Shores. That revetment was
constructed in 1996. Nearly 17 years later the cliff
face behind that revetment is still slumping in its

tireless attempt to reach stability. This stabilization
process can take up to 25 years or more. One of the
houses located on Hill Top Drive behind the 1996
revetment had to be moved back from the cliff edge.
Merely armoring the toe of the cliff does not stop
cliff slumping. Most of the houses presently near the
cliff edge will not be saved by shoreline armoring.
Some people will argue we already have protected
cliffs such as at Calvert Cliffs State Park - why do
we need more. The answer is very simple. The more
you armor the cliffs the less sand there will be to
replace the sand that is carried down drift, resulting
in a diminishing of our beaches over time.

Note how the cliffs at Western Shore are still
slumping to obtain slope stability after seventeen
years since the 1996 stone revetment was emplaced.
Once that slope reaches stability, many years yet to
go, there will be no more cliff but a vegetated slope.
Also note the width of the beach at low tide. Is this
what we want for the cliff shoreline of Calvert
County?
The 1993 Calvert County Cliff Policy Task
Force took a more holistic approach to cliff erosion
by recognizing the benefits of the cliffs while at the
same time attempting to assist cliff dwellers. The
Task Force report is available from the Calvert
County Planning Office. The mission of the Calvert
County Cliff Stabilization Advisory Committee is
not to look at the holistic problem, but only to assist
cliff dwellers. I believe this is unfortunate. How
many times have we as humans attempted to solve a
problem but in the long run only made matters
worse. If we allow the armoring of much of the cliffs
we will destroy one of the primary assets we have in
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Calvert County. We will not only lose much of our
scenic cliffs but we over time also diminish our
beaches. Are we going to cut off our nose to spite
our face? Are we going to do what is best for the
majority of the citizens of Calvert County or only for
those who are cliff dwellers? The Board of County
Commissioners have a difficult decision to make. I
hope they will not be penny wise and pound foolish?
☼

Carnivore Tooth from the
St. Marys Formation

Amerindian-Worked Fossil
Bone Artifact?

This curious tiny bone (less than ½ inch in length)
was found by John Nance along Calvert Cliffs.
What makes this as yet unidentified fossil so
interesting is the way in which it appears to have
been
deliberately
shaped
and
drilled.
Suggestions/comments welcome. Scan by S. Godfrey.
☼

Pterosaur Publication
For those interested in flying reptiles
(Pterosauria) a recent publication on a new, gigantic
specimen of Tropeognathus from the Romualdo
Formation, is open access and available for free at:
http://www.scielo.br/scielo.php?script=sci_issuetoc
&pid=0001-376520130001&lng=en&nrm=iso
Taissa Rodrigues
Departamento de Biologia
Universidade Federal do Espírito Santo
http://paleoufes.wordpress.com

Another handsome find Zodman! One of the roots of
this carnassial-like tooth was not preserved. The
tooth is about ¾ of an inch in height.☼

Orphaned Wildlife Rescue Center
Injured or orphaned wildlife can be taken to:
12199 Bonanza Trail, Lusby, MD 20657.
Phone: 410-326-0937
OWRC is a 501(c)(3) publicly-supported, non-profit
charitable organization dedicated to the rehabilitation
of injured wildlife.
Visit their webpage at:
www.orphaned-wildlife-rescue-center.com
“Since its founding in 1990, the Orphaned Wildlife
Rescue Center (OWRC) has helped rescue over 20,000
animals. Located on R.G. (Doc) Wexler's three-acre
home, the Center rescues all animals - from mice to deer
to porpoises. OWRC operates under a strict "no-kill"
policy and will help any animal. The public and local
veterinarians refer forty to sixty percent of the animals;
the remainder of the animals come in from animal control
and the local police. OWRC is the only facility in
Maryland equipped to rescue wildlife in the Chesapeake
Bay. Sea turtles, osprey, and pelicans are among the
water wildlife seen by OWRC.”
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Beneski Museum of
Natural History,
Amherst College, Massachusetts
https://www.amherst.edu/museums/naturalhistory
An absolute gem of a Museum!
On a recent trip to Quebec, I took the opportunity to
visit the Beneski Museum at Amherst College. It is
located in Amherst, Massachusetts, seven miles east
of Interstate 91. This museum houses the world’s
largest collection of dinosaur footprints; a
spectacular display and must-see for anyone even
remotely interested in dinosaur trace fossils

First view of one third of the lower level dinosaurfootprint-bearing
hall.
Stunning
is
an
understatement.

Relief over the surfaces of the genuine specimens is
accentuated by oblique LED lighting; the
impressions really pop.

Pleistocene (ice age) megafauna grace the ground
floor gallery. Mastodon, Irish elk, wholly mammoth,
saber-tooth cat, and cave bear skeletons occupy the
central exhibit space.

Most of this phenomenal collection was assembled
by Edward Hitchcock (May 24, 1793 – February
27, 1864) during the 1830s. What a legacy! In 1836
he first published on the fossil footmarks of the
Connecticut River Valley, coining the term
“ichnology”. In 1858, he published Ichnology of New
England a richly illustrated tome, an original copy of
which I treasure.

Club website: http://www.calvertmarinemuseum.com/exhibits/paleontology-newsletter.php
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The collections-storage exhibit style was genius. The
prints float on the open-grid frames keeping the
exhibit space from feeling crowded. Victoria for
scale.

Edward Hitchcock. Image from: Tyler, William S.
1895. A History of Amherst College during the
Administrations of its First Five Presidents. Amherst
Class of 1830. 2nd edition, published 1895.

Field trip… Photos by S. Godfrey.
Admission at the Beneski Museum is always FREE!!
Beneski Museum of Natural History
11 Barrett Hill Road
Amherst College
Amherst, MA 01002-5000
(413) 542-2165

☼

CSI Computerized Scanning and
Imaging Facility
Check out the many scanned organisms at Woods
Hole Oceanographic Institution:
http://csi.whoi.edu/
http://csi.whoi.edu/media/blainvilleshead3D

Club website: http://www.calvertmarinemuseum.com/exhibits/paleontology-newsletter.php
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The Deadly Ghost
Abandoned and lost crab traps litter the
Chesapeake Bay. NOAA refers to these as derelict
fishing gear and routinely assesses the extent and
damage caused to the natural ecosystems of the bay.
These traps are commonly – and appropriately –
termed “ghost pots”. Every year, millions of wild
animals find their way into deserted traps only to die
of starvation or drowning. These in turn attract
predators and scavengers, much like the La Brea Tar
Pits, which crawl in and die reducing populations of
important fisheries and other charismatic fauna we
appreciate in our wild places. I recently spoke with a
local man who told the story of how his crab pot
unexpectedly found its way off his pier and into the
water, probably the result of high winds. By the time
he realized this, it was too late for the young river
otter he found trapped inside. You can help! If you
find abandoned traps, you can remove them or report
them to DNR. Keep track of your own fishing gear
and check it regularly. Add turtle excluder devices
(TED) to your pots – these allow the crabs in but
prevent diamond back terrapins and other wildlife
from getting in and drowning.
Learn more about ghost traps at:
http://dnr.maryland.gov/fisheries/crab/derelictfactshe
et.pdf.
Learn more about TED’s at:
http://www.dnr.maryland.gov/dnrnews/pressrelease2
011/051011a.asp.
Submitted by David Moyer, CMM Curator of
Estuarine Biology. ☼

specimen is only1.6 cm long. So much remains to be
learned from these fantastically beautiful shells.

Roadside Dinosaurs in
Quebec, Canada

At a service center along the Trans-Canada
Highway 20, east of Drummondville, QC, weary
wayfarers are greeted by a smiling ankylosaur.

Calvert Cliffs Wentletrap

Dr. Robert Hazen found this lovely Miocene
wentletrap, Epitonium humphreysii, (Kiener, 1838) Humphrey's wentletrap along Calvert Cliffs. The

Perfectly
painted
prancing
punctiliouslypontificating pustuled-pachycephalosaur pursues
presently parked petrified paranoid parched
previously peregrinacious pedantic pedestrians.
Photos by S. Godfrey. ☼

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

8 The Ecphora June 2013

Giant Spider-Crab Leg Section

The Burgess Shale
I happened upon the following Royal Ontario
Museum web page that details photographically this
remarkable Cambrian fauna in the Canadian
Rockies:
http://www.burgess-shale.rom.on.ca/en/fossilgallery/list-species.php
Click on the photographs to see animations of how
these truly wonderful creatures may have appeared
in life.

Cindy Bristow found and donated this section of
Miocene giant spider crab leg to the Museum.

Detailed view of the surface texture so characteristic
of crab exoskeletons preserved along the cliffs.
Scans by S. Godfrey. ☼

The famous Walcott quarry in the Cambrian Burgess
Shale. The fossiliferous deposits of the Burgess Shale
correlate to the Stephen Formation, a collection of
slightly calcareous dark mudstones, about 505
million years old. Photo from: http://burgessshale.rom.on.ca/en/parks-canada/learn/

Canadia spinosa is a fossil annelid or “ringed
worm” about 1 to 2 inches in length. Photo by Chip
Clark, Smithsonian Institution. ☼
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Jason Osborne - Solo Exhibit at
Howard Hughes Medical Institute
Janelia Farm Research Facility

Jason Osborne stands with one of his vitrines
housing Oligocene, Miocene, and modern
odontocete skulls showing some of the major
changes that occurred to toothed whales during their
35 million year history.

Purse State Park
Field Trip Report

On a beautiful Saturday, just before
Memorial Day, six of us and a dog spent the
afternoon at Purse State Park along the Potomac. The
group was smaller than usual because of the holiday.
I was glad to have a child along (I started doing this
20 years ago when my daughter was five!) Paulina
got the award for collecting the tiniest teeth and
really enjoying it. The dog came in a close second
for the enjoyment prize. Some nice Otodus teeth
were found, lots of Turritella, and a chunk of very
dense petrified wood. We'll be going back in the fall.
Text and photo submitted by Bob Ertman (Trip
Leader). ☼

Paleo-Volunteer Field Trip
to the Smithsonian

Another of his exhibit cases displays the evolutionary
transformations that gave rise to C. megalodon;
from Otodus to Carcharocles.
The Howard Hughes Medical Institute has a
wonderful web page offering free DVD’s on all
aspects of evolution.
http://www.hhmi.org/biointeractive/evolution/
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Editor’s Note: The following 7th-Grade Science Fair
project was awarded 3rd place in its category at the
Virginia Piedmont Regional Science Fair held at the
University of Virginia! Congrats Connor! I have
lightly edited his submission.

Miocene Epoch Shark Population
A Study on the Possible Population Ratio
of Four Species of Sharks
by Connor Culbertson
Hypothesis
If four species of sharks’ teeth are found, is it
possible that the ratio of those teeth will determine
the population ratio of the sharks being compared?
Purpose
The purpose of this experiment is to discover
the possible population ratio between four different
sharks living during the Miocene epoch. The four
sharks
include:
Carcharocles
megalodon,
Cosmopolitodus (Isurus) hastalis, Hemipristis serra,
and Isurus retroflexus. This experiment will attempt
to establish a comparison between these species.
Materials
Tide chart
Map of area
Pen and paper
Ruler
Procedure
1.
Gather materials.
2.
Walk down the collection area using a grid
pattern in the water, on the beach, and in the
cliff fall at around low tide (low tide is
identified in local tide charts). N1.
When a tooth is discovered, record the
3.
species, measure length with the ruler, and
record location of discovery on the collection
map. N2.
4.
Repeat, proceeding to the end of the site and
back to the starting point.
5.
When done, count the teeth found for each
species.

6.

7.
8.

9.

Assuming each shark loses 30,000 teeth in its
lifetime and lifespans are the same; find the
ratio using the number of teeth found from
each species compared to the total amount of
teeth found. This is the possible population
ratio between the sharks being compared.
Repeat this for all of the trials.
Create a bar graph with the collected data
that represents all of the trials, and observe if
there is any consistency among them.
Last, create a pie chart to show the possible
population ratio of the four sharks being
studied.
N1. Note- Cliff fall is clay that has separated from
the cliffs due to erosion. The erosion is caused by
various factors such as wave action, wind, rain,
and temperature changes. These cliffs lie
alongside the beach.
N2. Note- Although the size and location of specific
teeth was not used for this project, teeth over two
centimeters were recorded for further reference and
study.

Application
The population ratio between these once coexisting species of sharks could allow scientists to
recreate what this time period looked like.
They could build a food web, using what
food was available during this period, and then fill in
the population of life at the bottom of this web. This
would allow them to discover the amounts of each
life form that could have been sustained on this web.
Then, to find the exact population of these
four sharks, they could look at the ratio and increase
it until it reaches however many sharks could be
sustained (which are the highest on the web).
Results
During six trials (each about four hours long
and around low tide), a total of ninety-one teeth from
four species were collected. Fifty-three of those
being Cosmopolitodus (Isurus) hastalis, twenty-five
were Hemipristis serra, eleven were Carcharocles
megalodon, and the other two were Isurus
retroflexus. For each trial, the percentages of teeth
from each species remained nearly the same.

Club website: http://www.calvertmarinemuseum.com/exhibits/paleontology-newsletter.php
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Trial 1
Trial 2
Trial 3
Trial 4
Trial 5
Trial 6

Cosmopolitodus
(Isurus) hastalis
2
15
7
8
11
10

Hemipristis serra
1
8
3
4
5
4

Carcharocles
megalodon
0
2
2
1
3
3

Isurus retroflexus
1
1
0
0
0
0

Percentages of Shark Teeth found in
Each Trial

70%
60%
50%
40%
30%
20%
10%
0%

Isurus hastalis
Hemipristis serra
Isurus retroflexus

trial 1

trial 3

trial 5

Conclusion
Based on the collected data, it is possible to
make the assumption that there is a certain
population ratio of these four sharks. This project
cannot tell exactly what this ratio is because the
number of teeth that each of these four shark species
lost in their lifetime remains unknown. However, it

Carcharodon
megalodon

potentially provides a foothold for further discovery
on this topic. For the purpose of this preliminary
analysis, I will assume that each of these prehistoric
shark species lost 30,000 teeth in their lifetime; the
average lifetime tooth loss of modern-day sharks.
Therefore, by comparing the number of teeth
found from the four species of sharks, it becomes

Club website: http://www.calvertmarinemuseum.com/exhibits/paleontology-newsletter.php
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possible to establish a population ratio of these
sharks if it is assumed that they all lost
approximately the same number of teeth in their
lifetime.
In conclusion, based on the average of all six
trials conducted, the population ratio of these four
sharks is: 58.2% Cosmopolitodus (Isurus) hastalis;
27.5% Hemipristis serra; 12.1% Carcharocles
megalodon; and 2.2% Isurus retroflexus.
These statistics were notably consistent
among all six of the trials. This consistency helps
prove that there is possibly a conclusive ratio
between these species.

Possible Population Ratio
Between Sharks Being
Compared

12%

Isurus hastalis

2%
28%

58%

have been different. This factor would make it more
difficult to accurately compare the tooth-count ratios.
Experimental Design:
Independent variables- 1. The tides range on average
about two feet in six hours. 2. Different locations are
searched in the collection site, those locations being
the water, beach, and in the cliff fall.
Dependent variable- By counting the number of teeth
discovered from four species of Miocene epoch
sharks, it will give a view into what this time
period’s population ratio of these sharks looked like.
Control- N/A
Constants- One constant is the location. Another is
the length of time spent searching for these fossils.
Also, they were searched for near the time period of
low tide. In this experiment the suspected average
lifetime tooth loss of 30,000 stays the same.
Throughout each trial the same method of searching
for teeth was used. ☼

Miocene Walnut Nut

Hemipristis
serra
Isurus
retroflexus
Carcharodon
megalodon

Sources for error
There are a few possible sources for error. The
first may have been variation in water clarity. Often
times, after a storm or strong winds, the water is
more murky than usual, making it more difficult to
spot small teeth. Secondly, tidal ranges can affect
how much of the beach is exposed. Thirdly, the
lifetime tooth loss of each of the four sharks may not
have been exactly 30,000. This would probably
change to the population ratio more than any other
variable. Finally, these four sharks’ lifespans may

Mike Ellwood found and donated this complete
Miocene walnut to the Calvert Marine Museum.
Dave Bohaska chimed in with the following: E.W.
Berry placed it in the modern genus, although he
assigned this Miocene form to a new species, Juglans
calvertiana Berry, 1934. (Journal of the Washington
Academy of Sciences 24(5):227-229). Photo by M.
Ellwood. ☼

Club website: http://www.calvertmarinemuseum.com/exhibits/paleontology-newsletter.php
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Exploring Calvert Cliffs with a
Hexacopter; an Unmanned Aerial Vehicle

Two operators are needed to use the hexacopter to
its full potential. While one individual (Kyle Matthew
left) flies the hexacopter, another person (Kendel
Godfrey center wearing visor) sees what the camera
is pointing at and maneuvers it to record still or
moving pictures.

Kyle Matthew (left) and Lizzy Jenny ready their
hexacopter, a small UAV, for its maiden voyage
along the cliffs. A camera is mounted below the unit
between the landing gear.

Hexacopter in flight along the cliffs. Once airborne,
the landing gear retracts so as not to obstruct the
360º view of the camera. Photos by S. Godfrey. ☼

Coral

Branda Elmore found this at Point Lookout, MD. ☼
Club website: http://www.calvertmarinemuseum.com/exhibits/paleontology-newsletter.php
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Chondrichthyan Spiral Coprolite

I would like to thank those who came and helped
out; we could not have done it without you! Text and
photo submitted by Mike Ellwood. ☼

Owl Pellet Info
http://www.naturewatch.com/images/Owl%20Pellet%20Bone%20Sorti
ng%20Chart.pdf

Pam Platt found this 2.5 inch-long shark spiral
coprolite as float (i.e., not in situ) along Calvert
Cliffs. Scan by S. Godfrey. ☼

Gem, Mineral, and Lapidary
Society of Montgomery County
The CMMFC set up and handled the exhibit
booth at the Gem, Mineral, and lapidary Society of
Montgomery County. Many people were very
interested in both learning about the fossils of
Southern Maryland and the Calvert Marine Museum
(we handed out over 150 of the museum's
brochures). The club was represented by Mike and
Kathy Ellwood, Tim Miller, and two new members
of the club - Alicia Shi and Miranda ArmourChelu.

Submitted by Tracie Lohr. ☼
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Jack Tilly Bone

This Miocene croc scute was
figured in the December, 2012
issue of The Ecphora. For
comparative purposes, an
articulated series of caiman
dermal scutes is figured below.

Caiman Dermal Armor

The Carangidae is a family of fish that includes
jacks, pompanos, jack mackerels, and scads. Notice
the hyperostotic modern “tilly” bone on the
anterior-most margin of the dorsal fin. Photo taken
in the National Museum of Natural History, The
Smithsonian Institution: Osteology: Hall of Bones.
Photos by S. Godfrey. ☼

Crocodilians possess an impressive dermal armor
consisting of sculptured bony scutes. Figured here is
the tightly knit dermal armor of a black caiman
(Melanosuchus niger), the largest extant member of
the family Alligatoridae. It lives along slow-moving
rivers and lakes in South America. To discover
fossilized scutes articulated thusly would be the find
of a life-time. Photo taken in the National Museum of
Natural History, The Smithsonian Institution:
Osteology: Hall of Bones. Photo by S. Godfrey. ☼

Pennsylvania Geological Survey
Publications Online
Sales of all PA Geological Survey publication, except
for SP 1, The Geology of Pennsylvania, ceased at the end of
April. With a few exceptions, all publications of the Fourth
Geological Survey, including those that have long been out of
print, have been scanned and are available for download from
our website at:
http://www.dcnr.state.pa.us/topogeo/publications/pgspub/index.htm

Black caiman (Melanosuchus niger). Photo from:

http://www.planetstillalive.com/america/amazonia-2/batrachians-reptiles/#

Club website: http://www.calvertmarinemuseum.com/exhibits/paleontology-newsletter.php
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Bed 10 Mollusks
Plum Point Marl Member,
Calvert Formation

A well preserved example of Ecphora tricostata
Martin 1904, from Bed 10 along Calvert Cliffs.
Ecphora spp. are members of the Muricidae, a large
family of gastropods, most of which are exquisitely
ornamented (below). Hand by B. Hazen.

Shells of some living muricids. Image from:
http://www.eatonsseashells.co.uk/cat1.html

The diversity and concentration of Miocene mollusk
shells is very impressive in Bed 10 of the Plum Point
Marl Member. Center iridescent shell = Isognomon
maxillata (Deshayes) - Common name: Giant Tree
Oyster is so named because historically, it has been
considered to be a member of the tree oyster family
of clams, the Isognomonidae (but see below!).
Present-day tree oysters are so named because some
cling to the roots of mangrove trees. There is no
evidence yet that the Miocene Isognomon maxillata
attached itself to tree roots. The new news is that
Isognomon may in fact be more closely related to the
pearl oysters; molecular phylogeny studies have
shown that these ‘tree oysters’ belong in the family
Pteriidae!

Extant pearl oyster. Image from:
http://www.rreinc.com/images/CIMG1091.JPG
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Peccary Tooth from the CRE

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
Saturday, July 13, 2013. SHARKFEST at the
Calvert Marine Museum. Volunteers are welcome to
help with the Paleo Department and Fossil Club
exhibits. Please contact Stephen Godfrey at:
Godfresj@co.cal.md.us or by calling 410-326-2042
ext 28.
Saturday, September 28, 2013. 1 pm CMMFC
regular club meeting followed by a free public
lecture at 2:30 in the Museum’s Auditorium.

Alicia Felix found this Miocene artiodactyl
(peccary, Tayassuidae) lower molar in the St. Marys
Formation. Scale bar is in centimeters.

One Small Step for a Man…

Saturday, October 12, 2013. Patuxent River
Appreciation Days at CMM. Please contact
Stephen Godfrey at Godfresj@co.cal.md.us or by
calling 410-326-2042 ext 28, if you are able to help
with our exhibits or if you wish to display some of
your collection.
Saturday, November 16, 2013. CMMFC
Thanksgiving Pot-luck Lunch. Luncheon to begin at
12:00 in the Museum Lounge. Free public lecture
will follow at 2:30 in the auditorium. ☼

Fossil Crab

Raindrop impressions on the beach south of Plum
Point, MD…impact craters in miniature. Foot by S.
Godfrey. ☼

Branden Sorzano found this fossil crab along the
Potomac River. Scan by S. Godfrey.
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CMMFC
P.O. Box 97
Solomons, MD 20688

The CMM Fossil Club wished to thank its outgoing
Officers: Mike Ellwood for years of service as
President and Mark Griffin as Vice President. We
now welcome our new President John Nance, and
Grenda Dennis as Vice President. The other
Officers and Volunteers (listed below) have very
generously agreed to continue in their respective
positions; thank you!
2011-2012
Elected
Officers &
Volunteers*
President

Names

John
Nance
ViceGrenda
President
Dennis
Treasurer
Christa
Conant
Secretary
Flo Strean
Membership Pam Platt
Chairperson
Editor*
Stephen
Godfrey
Fall Trip
Robert
Leader*
Ertman
Spring Trip
Leader*

Email

Nancejr@co.cal.md.us

grenda.dennis@gmail.com
christa101@comcast.net
N/A
papfossil@earthlink.net
Godfresj@co.cal.md.us
Robertertman@msn.com

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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