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The
Calvert Cliffs - Crocodile
Country!
George F. Klein
The series of articles over the past several
years in The Ecphora, on the stratigraphic
distribution of fossils in the Calvert Marine
Museum's catalogued collection set me off on this
;---"search project.
I've always been fascinated by crocodilians,
especially
the extinct
giants of the past.
Gavialosuchus
antigua,
also referred
to as
Gavialosuchus americanus, the crocodile whose
remains are found in the Calvert Cliffs region
certainly qualifies as an extinct giant. A 4'4"-10ng
skull of G. americanus was found in a Florida
phosphate mine. Using measurements from today's
crocodilians, paleontologists
have estimated its
overall length at 30 - 32 feet! That doesn't mean .
that every Gavialosuchus was that large, but I think
we can safely say that it was larger than any
crocodilian alive today.
Along with a project I've been working on
for the Aurora Fossil Club, I decided to determine
where fossils from this crocodile occurred along the
Cliffs and nearby regions and how common
crocodile fossils were in relation to other vertebrate
fossils in the CMM collection.
A review was made of all back issues of The
Ecphora containing articles on the stratigraphic
"'---<!istributionof fossils. The number of vertebrate
_ )ecimens listed for each of Shattuck's Beds (4-19)

was generated including the number of crocodile
fossils in each. A determination was then made of
the percentage of crocodile fossils vs. total vertebrate
fossils found in each Bed. Below, the results are
shown graphically in Figures 1 and 2. In some of the
earlier articles, it was unclear whether the count was
just for a particular genus of animal or represented
one individual fossil in the collection - I assumed the
latter.
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Figure 1. The total number of vertebrate fossils/Bed.
The Ecphora articles have only presented
data up to and including Bed 19. Crocodile fossils
were found in Beds 12, 13, and 17. Of the 644 fossils
from Bed 12, 21 are of crocodiles, or about 3.3%.
For Bed 13, there are 513 vertebrate fossils, eight of
which are crocodile, or 1.6%. Moreover, from Bed
17 there are 87 vertebrate fossils, one of which is
from a crocodile, about 1.2 %. Therefore to date
crocodiles comprise only about 1.8% of the total
number of vertebrate fossils in the CMM collection.
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,
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I've been doing a similar study on fossils
found at the Lee Creek Mine in Aurora, North
Carolina (Ref. 1). The Mine, a favorite collecting
spot for members of the CMMFC, is world famous
for its C. megalodon teeth.
Crocodile teeth,
including those of Gavialosuchus sp., as well as
many other types of fossils, are found there. (Many
readers are familiar with www.elasmo.com.
a
website devoted to the fossils of Lee Creek and shark
paleontology in general.)

CMM CROCODILE

FOSSILS: CALVERT CLIFFS & PATUXENT
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Figure 2. The number of crocodile fossils expressed
as a percentage of the total number of vertebrate
fossils/Bed along Calvert Cliffs.
In my study of Lee Creek over the past three
years, I only counted and tabulated the fossils that
were reported on elasmo.com to have been collected
each weekend in the Mine. Keep in mind that my
study of the Lee Creek crocodilians only counted
what was reported as found. Obviously, not every
fossil found is reported. Please see my article in the
Aurora Fossil Club Newsletter for more on this.
Approximately 2.3% of the fossils collected
at Lee Creek were from crocodiles, very close to the
1.8% of the total vertebrate fossils in the CMM
collection. My survey indicates that crocodile fossils
are rare at Lee Creek and are found at the same
frequency, as are seal teeth.
Crocodile fossils may comprise between 1.8
- 2.3% of fossils collected, but does this accurately
reflect their abundance in Miocene ecosystems?
Unfortunately, I can't yet answer this question but
expect to be able to as research continues!

The Department of Paleontology at the CMM
furnished an inventory of all the crocodile fossils in
their collection. I reviewed the list and excluded all
non-Miocene material. A plot was then generated of
how many crocodilian remains were found along
Calvert Cliffs (Figure 3). The vertical dashed line in
Figure 3 separates Calvert Cliffs localities from
those in the Patuxent River area.
~
Perhaps to no one's surprise, crocodile fossils
were most commonly found in the Parker's Creek
and Scientists' Cliffs areas. This may be because
Beds 12 and 14 are close to sea level in these regions
and crocodile fossils are regularly eroded out of the
Cliffs. Of course, there could be other explanations.
It may be that the above areas are collected more
frequently than the other localities where crocodile .
fossils are not as common.
An unexpected result at least for me was that
a fair number of crocodile fossils were found in the
Little Cove Point area. The reason for my surprise is
that Gavialosuchus became extinct at the end of the
Miocene. The fossils from Little Cove Point are most
likely from the St. Marys Formation, perhaps as
young as 8 million years before the present. The
finds there appear to indicate that Gavialosuchus was
still flouris~ng even about 3 million years before the
end of the Miocene. These crocodiles probably
favored the near-shore environment represented by
the St. Marys Formation (Ref. 2). They were not
truly marine and most likely lived as today'~ ~

Club website: http://www.calvertmarinemuseum.com/cmmfc/index.html

Club email: CM1\1Fossilclub@hotmail.com
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Crocodile Lake Louisiana ...
Anyone interested in going for a
Swim?

Australian salt-water crocodile (Crocodylus porosus)
does.
........... Figure 3 leads me to conclude that when the
~Lratigraphic distribution
of fossils series is
continued, crocodile remains will show up in Beds
20 - 24 - part of the St. Marys Formation. In fact,
The Ecphora articles indicate that Beds 13 and 17
were near-shore environments, although it did not
specify the paleo-conditions
during which the
sediments of Bed 12 were laid down.
So, when fossil hunting at Parker's Creek,
Scientists' Cliffs, or Little Cove Point, remember
you're in crocodile country!
References
(1) Aurora Fossil Club Newsletter, Vol. 2, No.2,
Summer 2004, in press.
(2)

"Isabel's Gift: An Ancient Whale"
Baltimore Sun, 29 January 2004 .p.

The

Lookdown at the CMM
Osteology Collection ...

These photos were taken by a KTBS helicopter flying
over Cross Lake, Shreveport, Louisiana. The huge
alligator has a mature whitetail deer in its mouth! If
you water ski on the lake; try not tofall. .p.
Bill Counterman continues to prepare and add
modern fish skeletons, like this Lookdown (Selene
vomer), to our comparative osteology collection.
Having this reference library of skeletons to examine
has helped Bill identify many more of his fossil fish
finds. This fish, from Florida was sent to us by Greg
~(lirclough
at NOAA, many thanks! (Scan by S.
]dfrey) .p.

Interested in goblin sharks? See:
http://abclocal.go .com/wpvi/news/8404-oddityshark.html# .p.

Club website: http://w\vw.calvertmarinemuseum.com/cmmfc/index.html

Club email: CI.v1I.vfFossilclub@hotmail.com
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See the following National
Wildlife article on orcas and white
sharks at the Farallones:

=-

10CM

11_11

http://www .nwf.org/nationalwildlife/ article.cfm ?artic
leId=991 &issueId=70 -P-

A Shark-Tooth Collecting Oyster?
In its infancy, an oyster is a free-swimming
animal, paddling about with the help of tiny, hairlike appendages.
The infant oyster is very
susceptible to predation by fish or some other enemy
at this stage. However, if the oyster escapes this fate,
and settles to the bottom, it can only survive by
finding some hard object upon which to attach itself.
By so doing, it is lifted up above the muddy bottom
in which it would otherwise suffocate.
In a collection of Miocene fossils from
Calvert Cliffs donated recently by Charles Kraft,
we found a modem oyster shell that had settled on
and anchored itself to a fossil mako tooth (Isurus
hastalis, see the adjacent photograph).
The following is a list of 'hard objects' that
are not usually found on a sea floor but that oysters
have been happy to attach themselves to: a 1ih
Century flagon, an old boot, a china doll, a glass jar,
the stock of a gun, and finally, the most unusual - a
set of false teeth that were dredged from the
Chesapeake Bay and donated to the Smithsonian
Institute in the late 1800's. The owner of the teeth,
one seasick vessel passenger, was unfortunate in not
being able to claim the teeth back for lack of proof of
ownership (Bache, 1900)!
Reference
Bache, R
1900. Oyster Farming.
Magazine.

Everybody's

That youngsters are more adept at finding and
collecting fossils is borne out by this recently
donated modern oyster shell from the Chesapeake
Bay. This oyster collected a fossil mako tooth when
it was but a tiny spat. The two are now inextricably
linked. Donated by Charles Kraft. Scale bar is in
centimeters. (Photo by S. Godfrey)
Anna Fuller and Stephen Godfrey -P-

Passion for sharks inspires wines
with a bite:
http://www.signonsandiego.com/uniontrib/20040819
/news 2m 19wines.html -P-

Club website: http://www.calvertmarinemuseum.com/cmmfc/index.html

Club email:CMMFossilclub@hotmail.com
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Shark Tooth-Marked
Baleen Whale Lower Jaw ...
Shark tooth-marked
cetacean bones are
regularly collected from along Calvert Cliffs. Those
markings that give evidence of tooth serrations are
less frequently encountered.
Kay Wirth recently
donated a partial baleen whale lower jaw that
displays several serrated tooth markings (Figure 1).
One of the most impressive is shown in Figure 2.
Here, the serrated edge of the tooth struck the lower
jaw perpendicular to its length (upper third of Figure
2), then slashed along the lower jaw in a curving
swipe. Provided the tooth shears perpendicular to its
serrated edge, the distance between the parallel
grooves will match the spacing between adjacent
serrations on the tooth.

Figure 1. CMM-V-3095, a shark tooth-marked
baleen whale lower jaw from the St. Marys
J!{Jrmation of Calvert Cliffs. Donated by Kay Wirtlt.
ale bar is in centimeters. (Photo by S. Godfrey)

Figure 2. Raking marks left on CMM-V-3095, a
partial baleen whale lower jaw from the St. Marys
Formation of Calvert Cliffs, MD. Donated by Kay
Wirtlt. Scale bar is in centimeters.
Stephen Godfrey

Club website: http://\v'\vw.calvertmannemusemTI.com/

cmmfc lindex.html

V

Club email: c:r.vllYfFossilclub@hotmail.com
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Eocene Fossil Turtle Uncovered
In Fort Washington
An annual family dinosaur camp in Fort
Washington this summer turned up some fossilized
bones in a 200-pound sandstone block. The camp is
run by area paleontologist, Dr. Peter Kranz, who
takes a small group of parents and children looking
for fossils in the metropolitan area every year. One
of the parents, Terry Furdala, came upon the bones
whilst searching through a streambed at Piscataway
Creek in Fort Washington. The rock that encased the
bones dates back 58 million years. Shells were also
found embedded in the rock, indicating that the land
was once near the ocean.

Tim Elliott and his daughters at the Willows.

The entire block, preserving the bones
belonging to an extinct turtle, has now been moved
(from a driveway!) to the Maryland Science Center
in Baltimore. Currently on display, preparators have
begun to expose the fossilized bone. You can check
their web site @ www.dinosaurfund.org for updates
on the fossil turtle and other prehistoric animal finds
in the Washington, D.C. area!
Anna Fuller P.

Report on Recent Field Trips ...
Willows.
August 21, 2004.
Sixteen CMMFC
members gathered on the beach on a cool and
overcast morning, for the first of the Fall CMMFC
fossil field trips. Our optimism was well rewarded,
as the thunderstorms that were forecast for the day
held off until after 1:00 PM. The notable finds
included several Squatina sp., Notorynchus sp.
(including upper and lower centrals and laterals), and
good-sized Hemipristis sp. teeth, several impressive
sharks vertebrae, a Myliobatis sp. mouthplate with 5
rows, porpoise and whale bones, porpoise teeth, and
a periotic bone. Joan Wolf found a beautiful large
crocodile tooth. We want to extend our sincerest
thanks, again, to Stephen Godfrey for helping to
arrange our enjoyable field trip, and to our kind hosts
at the Willows for allowing us to visit this wonderful
Lower Calvert Formation site on the Chesapeake
Bay.

John and Joan Wolf at the Willows.

Marc Griffin and Kathy Young, screening in the
dropoff at Willows. There has to be a "meg" in
--.
there, somewhere ... !

Club website: http:/hv\\'\v.calvertmarinemuseum.com/cmmfc/index.html

Club email: CMMFossilclub@hotmail.com
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Ramanessian Brook. August 28, 2004. Nine
members made the long drive up the New Jersey
~lrnpike to Monmouth Co., NJ, to collect upper
~retaceous marine fossils on this beautiful, sunny
day. Once again, the gods of good-fossil-huntingweather smiled upon us, as the previously predicted
rainstorm for that day held off, and the chilly
morning air warmed up. The members found quite a
number of excellent specimens from the Wenonah
and Mt. Laurel formations, including a partial
Mosasaurus sp. tooth, several pristine and partial
sawfish (Ischyrhiza
sp.) rostral teeth, sharks
vertebrae, Enchodus sp. and Edaphodon sp. teeth, a
Pristidontis sp. tooth, ray teeth, a Hoploparia sp.
claw, and lots of teeth from the shark species
Squalicorax
sp., Scapanorhynchus
sp.,
and
Cretolamna sp. The "find" of the day was a nearly
complete Hoploparia sp. in matrix, by John Wolf
(see picture below). For more information on this
lobster-like arthropod, there are several good
websites
on
the
Internet
(e.g.,
www.gaultammonite.co.uk,
www.udel.edu,
and
www.njfossils.net).
A long and rewarding day of
wading and screening was topped off with a great
-----"1exicanfood dinner at El Mason in Freehold, before
.e got back on the turnpike to head south with our
new treasures.

Marc Griffin and Kathy Young, screening ... did I
just see a mosasaur tooth?

Henry Hayes, screening for Cretaceous fossils in
Ramanessian Brook.

Hoploparia
sp., collected by John
Wolf
Ramanessian Brook, Monmouth County, NJ

at

A tired and hungry group, wrapping up a great day
of collecting, in Freehold, NJ
Club website: http://\vww.calvertmarinemuseum.com/

cmmfc/index.html

Club email: CMMFossilclub@hotmail.com
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Red Hill site in Pennsylvania.

There was
insufficient interest in this field trip by our
(CMMFC) members. However, this trip was wellattended by the MGS, AFF, and DMF clubs. The
group was also joined by members of the NY
Paleontological Society, to collect at the road-cut
and to tour the field museum.
It was reported that
nearly everyone was quite pleased, having found at
least several nice Devonian vertebrate specimens,
including armored fish scales, spines and teeth.
By the time of this printing, the Patuxent River
Appreciation Days, and the field trips to Scientists
Cliffs (October 16), Lee Creek (October 17), and
Capon Bridge (October 23) will have taken place.
I'll include a write-up on these events in the next
issue of the Ecphora.

Kathy Young

November 13, Saturday. Fossil Club Meeting to
begin at 12:30 PM, and will be held in the 3rd floor
lounge in the Exhibits Building.

Coming up in 2005: I am working with the field
trip leader for AFF in planning a joint fossil trip to
Florida in March of 2005. Also, the 4-day fossil,
mineral and archeological collecting and sight-seeing
marathon near Albany, New York is in the works,
for June of2005. Stay tuned!

Happy hunting!
Kathy Young

Calvert Marine Museum
Fossil Club Minutes

V

UPCOMING FIELD TRIPS
AND EVENTS·
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.

November 6, Saturday Morning. Purse State
Park (Nanjemoy Point). Late Paleocene site on
the Potomac River in Charles County, MD. Well
known for rather abundant crocodile, ray, Turritella
sp., Otodus sp., and Striatolamia sp. material. Rare
Paraorthacodus sp.and Palaeocarcharodon sp. teeth
have turned up with persistence. Access to the site
requires a moderate hike through the woods, and
collecting is by beach combing along the river banks
and screening. Call in to Kathy at (410)-549-4701,
Tuesday evening, November 2, 7:30-9:00.

V

From Saturday, September 11,2004
The summer meeting of the CMMF Club was_
held Saturday, September 11, 2004 in the ExhibitiOl
Building at the Calvert. Marine Museum.
The meeting was called to order shortly after
1:00 p.m. by Stephen Godfrey in the absence of the
president and vice president of the club.
The minutes of the last meeting were
approved as presented in the last Ecphora~
Stephen announced that the next Ecphora
would come out in October.
Treasurer's report by Kathy Young - The
club has $3,938.
The club recently had two (2) field trips, one
to the Willows in Calvert County, and the other to
Ramanessian in New Jersey.
The Aurora Museum and the "Friends of the
Museum" both are in need of new presidents.
Pat Fink is still cataloging Ralph Eshelman
donations to the CMM.
Bill ,Counterman continues to collect fish
fossils in Calvert County.
Dave Bohaska announced two fairs:
October 30 - Myrtle Beach, SC and November 6 Whiteville, NC

Club website: http://'-vww.calvertmarinemuseum.com/cnul1fc/index.html

Club email: CMMFossilclub@hotmail.com
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Many new finds were on display:
• Partial baleen whale skull
Cliffs.

from

Calvert

•

Large turtle shell found by the Platt's
Nebraska.

•
•

Large turtle shell - location unknown.
Partial baleen whale jaw with many bite
marks from Calvert Cliffs (article herein).
Partial peccary jaw with teeth marks found
by B. Counterman.
Shrimp fossil and teeth found by the Wolfs Ramanessian,
New
Jersey
(photograph
herein).
Whale bone with a snaggle tooth shark tooth
embedded found by P. Platt.
I % " mako tooth, crocodile tooth, sand
dollar, two (2) bryozoans, and large barnacle
found by F. Strean.

•
•

•
•

In

Anna Fuller removes sandy sediments from the
palate of a baleen whale skull collected from along
Calvert Cliffs last year after Hurricane Isabel.

Minutes submitted by Flo Strean. 1)-

Editor's Column
Needless to say, I'm delighted when club
~embers contribute to the Ecphora. George Klein's
lead article on crocodilian fossils from Calvert Cliffs
and beyond ably demonstrates how science advances
by building on the foundation others have laid. Other
contributors to this issue include club members Flo
Strean, Kathy Young, Paul Murdoch, and Mike
The latter two members sent web
Ellwood.
addresses to interesting and timely articles that we
can all enjoy. I'd also like to thank Anna Fuller for
her help in assembling this issue of The Ecphora.
Many thanks to all, and keep up the good work!
The Museum was a beehive of activity during
this year's Patuxent River Appreciation Days (a.k.a.
- PRAD - October 9 & 10). Many CMMFC
members,
paleontology
volunteers
and staff
contributed to making our exhibits as popular as
ever. This year's focus was on recently quarried
baleen whale skulls. There were four fossil baleen
whale skulls being prepared and interpreted for the
public thanks to Bill Counterman, Grenda Dennis,

Bobbie Dyke, Pat Fink, Doris Fisk, Wanda
Florence, Anna Fuller, Stephen Godfrey, Marc
riffin, Jean Hooper, Bob and Pam Platt, Sandy
.•<oberts, Flo Strean, and Kathy Young,

Marc Griffin works to remove sediments from a
small field jacket containing a partial baleen whale
braincase collected several years ago from Calvert
Cliffs. (Both photos by Robert Hurry)

Club website: http://www.calvertrnarinernuseurn.com/crnrnfc/index.htrnIClubernail:CMMFossilclub@hotrnail.com
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2005 Membership

Application - Calvert Marine Museum Fossil Club

Name(s)

Address

City, State, Zip

Phone(s) (Include Area Code)

E-Mail Address

If you would like to receive the club's newsletter via email check here:

Select ONE type of membership
(Enclose a check or money order

D
$10.00

E3 Individual
Individual (Renewal)
(New)

$10.00

for the indicated amount.)

Please indicate the expiration date of your CMM membership.

/

/

If you are not a current member of the CMM, please complete a CMM membership application and send
under separate cover. Your CMMFC membership will not be effective until receipt of CMM membership
dues is confirmed and your signature is attached at the bottom of the form accepting the conditions of the
CMMFC Liability Statement.

Club website: http://,,,'w\v.calverttnarinemuseum.com/

cmmfc/index.html

Club email: CMMFossilclub@hottnail.com
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Children of CMMFC members who are dependent minors and living at home may accompany parents on any trip
EXCEPT for PCS-Lee Creek or where otherwise noted. Memberships are effective from January through
ecember of the year (or portion of the year) of the date of application. For example, persons joining in August
",ill need to renew their membership 5 months later in January. Membership in the CMMFC and CMM do not
expire concurrently, "but if the CMM membership expires before the expiration date of the CMMFC the club
membership shall be considered forfeit. All dues must be current for both the CMM & CMMFC for a person to
attend any CMMFC trip.

CMMFC Liability Statement
The Undersigned hereby acknowledges his/her understanding that fossil collecting is an inherently physically
demanding and dangerous activity, which can result in serious bodily injury or death, and/or property damage and
hereby confirms his/her voluntary assumption of the risk of such injury, death or damage.
The Undersigned, in return for the privilege of attending field trips Related to the collection of and/or study of
fossils, or any other event or activity conducted or hosted by the Calvert Marine Museum (CMM) or the Calvert
Marine Museum Fossil Club, hereinafter collectively and individually referred to as "CMMFC Events", hereby
releases the CMMFC, CMMFC Board members and officers, CMMFC Event leaders or organizers and hosts,
landowners and mine or quarry operators from any and all liability claims resulting from injury to or death of the
undersigned or his/her minor children or damage to "his/her property resulting from any cause whatsoever related
to participation in CMMFC Events.
The Undersigned agrees to comply with any and all CMMFC By-Laws and CMMFC Code of Ethics, and further
by any rules and restrictions which maybe communicated to the undersigned by the CMMFC Event leader and/or
-~ndowner and mine or quarry operator and acknowledges that failure to comply will result in immediate
.,{pulsion from the premises and/or expulsion from the Club.
The Undersigned acknowledges that this release covers all CMMFC Events and will remain in effect at all times
unless or until it is revoked by written notice to the current President of the CMMFC and receipt of such
revocation is acknowledged.
The Undersigned further attests to his/her intent to be legally bound by affixing his /her signature to this release.
Name

Signature

Date

Name

Signature

Date

Mail To:
Calvert Marine Museum Fossil Club, P.O. BOX 97, Solomons, MD 20688

Club website: http://''lww.calvertmannemuseum.com/

cmmfc lindex.html

Club email: CMMFossilclub@hottnail.com

CMMFC
P.O. Box 97
Solomons, MD 20688

Calvert Marine Museum
Library, Attn: Paul Berry
P.O. Box 97
Solomons, MD 20688

Chuck
Grenda
N/APam
Flo
"2003. Kathy
Soares
Platt
&
Kathy
Trip
Young
Stephen
sharkrnako@aol.com
venusdolni@earthlink.net
k.a.y@erols.com
platt@umbc.edu
k.a.
kGodfresj@co.cal.md.us
.a.y@erols.com
y@erols.com
Elected"
President
is*Officers

~--..."

The Ecphora is published four times a year and is tht
official newsletter of ·the Calvert Marine Museum
Fossil Club.
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.

Editors Address:
Stephen God:frey Ph.D.
Curator of Paleontology
Calvert Marine MuselUl1
P.O. Box 97
Solomons. MD 20688
Godfresj@co.cal.md.us

