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There once was a lady, ―Pat‖ Fink,
Who knew more than ever you‘d think,
About the old bones,
And even old tomes,
She made paleontologists blink.
She also became such a learner
Of book cataloging that it did earn her
A place in the heart
Of all who master this art
And enjoy life as a ―page-turner.‖
But now she will leave CMM
With nothing more than ―Amen.‖
We‘ll certainly miss her,
But do indeed give her
Our ―thanks‖ for all she has been.
By P. L. Berry
December 20, 2007

Stephen Godfrey
Curator of Paleontology
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Parkers Creek Salt-Marsh and
Calvert Cliffs:
Product of Rising Sea Level
By Dr. Peter Vogt
Lower Parkers Creek—with its transition from
beach to salt marsh to freshwater swamp-- together
with the bordering segments of undeveloped Calvert
Cliffs -- is the most dramatic attraction of the
American Chestnut Land Trust (ACLT)-Parkers
Creek nature preserve. These geomorphic features
are a direct result of the rising sea level brought
about by climate change, which until about a century
ago was ‗natural‘, caused by the melting of large
continental ice sheets since the last ice age, or glacial
maximum. We now are beginning to see the
additional effects of man-made climate change on
sea level. While no tide gauges have been installed
in the tidal creek or next to its mouth, it turns out that
the sediments in the Parkers Creek valley have left
us a record of the last sea level rise.
The events that led to formation of present
Chesapeake Bay, the eroding cliffs, and the swamp
and marsh of lower Parkers Creek begins with the
Last Ice Age. (For those who have trouble
visualizing millimeters per year- the units sea level
scientists use-- I suggest multiplying mm/yr by 0.39
to get inches per decade—a more ―intuitive‖ unit;
also, 1m= 39.37‖=ca. 3.3‘).
The
last
glacial
age,
called the
―Wisconsinan‖ in North America, reached its
maximum ca. 22,000 to 21,000 years ago, although
different glacier lobes of the ice sheets did not reach
their maximum extent at exactly the same time.
During this ―last Glacial Maximum‖ sea levels were
around 120 to 125 m below today‘s sea level. In my
reconstruction of sea level rise leading to the
formation of modern Chesapeake Bay (a
collaboration with Prof. Tanya Atwater, Univ. of
California at Santa Barbara, under subcontract to the
Calvert Marine Museum—computer animations for
their new entry hall) I chose 120 m. The mouth of
the Susquehanna River during the last glacial

maximum was at the edge of the continental shelf 65
miles east of the Virginia capes.
For the first few millennia, glacier ice
volume shrank only slowly (Google Tanya Atwater‘s
website and click on ―animations‖ to find an
accurate animation of ice sheet retreat). Rapid
melting began around 14,700 years ago, causing
global (called ―eustatic‖) sea level to rise rapidly, on
average about 10 mm/yr (i.e., 3.9 inches per decade)
but at times at rates exceeding 40 mm/yr. For
comparison, global sea level is rising today at a rate
of 3-4 mm/yr. Ice sheet retreat then slowed—and in
some areas ice sheets re-advanced—starting around
12,900 years ago, during the ―Younger Dryas‖ cold
event (Dryas is a tundra plant which recolonized
parts of Europe). The Younger Dryas mini-ice age
has puzzled climate scientists from the beginning—
the latest findings suggest it may have been triggered
by a comet exploding in the atmosphere above
Canada, which melted lots of ice, sending meltwater
floods into the North Atlantic, and thereby causing a
Gulf Stream return-flow shutdown (as implied in the
grossly exaggerated, Hollywoodized film ‗The Day
After Tomorrow‘). A more likely cause was the
catastrophic drainage of fresh water trapped in giant
―proglacial‖ lakes formed against the retreating ice
sheet margin. These lakes drained quickly, within a
year in some estimates, either into the North Atlantic
or Arctic Ocean changing ocean salinity, circulation
and climate.
On the Eastern Shore directly across from us,
a layer of wind-blown silt (called ―loess‖ by
geologists) was deposited by northwest winds
blowing dried glacial flour from the banks of the
Susquehanna—which then flowed in its ca. 1 km
wide valley about 55 meters below present sea level,
where the ship channel is today—about 8 miles east
of Scientists Cliffs.
The Younger Dryas ended rapidly about
11,600 years ago—within decades! As climates
warmed the ice sheet fronts accelerated their retreat.
The last remnants of the great Laurentide Ice Sheetwhich until 18,000 years ago had extended south to
New Jersey, and until 14,700 years ago still fed the
Susquehanna with glacial meltwater from the Valley
Heads Moraine immediately south of the Finger
Lakes—melted from Labrador‘s high country about
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6000 years ago. In the maps I made, being computeranimated, Atlantic tidewater first crept up the old
Susquehanna River past the Virginia Capes at the
end of the Younger Dryas, although it might have
been as late as 10,000 years ago. Until around 7000
years ago, the early Chesapeake remained mostly
narrow, like today‘s tidal Patuxent and Potomac
north of the Rte 301 Bridge. With some more rapid
melting of the remaining ice ca. 8000-7000 years
ago, the low terraces bordering the tidal
Susquehanna east of the Calvert Cliffs were rapidly
flooded, and by 7000-6000 years ago the modern
wide Chesapeake began to form. Sediment cores in
the Chesapeake area suggest the sea level 6500 years
ago was about 10 m below the modern one.
By about 7000 years ago, sea level rise
slowed drastically, and may have stopped or even
fallen slightly leaving the (Antarctica and Greenland
Ice Sheets remaining today. The average global sea
level was fairly steady during the last 3000 years; if
it rose at all it was at a much reduced rate of only
0.1-0.2 mm/yr (according to the excellent Wikipedia
article ―Sea Level Rise‖). In much more recent
times, perhaps starting in the 18th-19th century,
global sea level began to rise more than 10 times
faster about 1-2 mm/yr. The 20th century average
rise, from 23 long term tide gauge stations located in
geologically stable areas, has been about 1.5- 2
mm/yr. This rise reflects some still poorly separated
budget of increased mass loss of continental ice
sheets and glaciers, thermal expansion of the
warmed (by about 1 deg C) upper layer of the ocean,
and possibly decreased storage of water on and
below land. The estimates of sea level rate rise
depend on processing methods and assumptions,
accounting for differences from one research group
to another. One such specific estimate is 1.7 +/- 0.3
mm/yr. The 1993 launch of the TOPEX/Poseidon
and JASON satellites, carrying radar altimeters
accurate enough for the purpose, has allowed
measurement of sea levels independent of tide
gauges. The satellite data suggest a post-1993
average global rate of 2.9 +/-0.4 mm/yr sea level
rise. This high rate may indicate a real
acceleration—as might be expected from accelerated
glacier melting and warming of the world‘s oceans—
but there are short term fluctuations in sea level due
to many processes not related to the long term sea

level rise, and estimates will become ever more
accurate as the years and decades roll on.
Ice sheet melting clearly caused global sea
levels to rise. However, in the case of the
Chesapeake, there is another climate-change related
process at work, causing local sea levels to rise faster
than global rates. When the great Laurentide ice
sheet sat over Canada, New England and the upper
midwest, it weighed down on the earth, squeezing
the very viscous stuff in the earth‘s mantle outward,
creating a bulge around the ice sheet periphery.
(Visualize your fist slowly pushed into a bowl of
cookie dough). The Chesapeake Bay is located in the
‗peripheral forebulge‘ region, so it rose, Once the ice
sheets began to melt, mantle material began to move
back slowly towards Canada—causing it to rise by
―post-glacial rebound‖ (now usually called ―Glacial
Isostatic Adjustment‖)—and causing the Chesapeake
region to subside. Due to the very sticky (viscous)
nature of the mantle, some ten thousand or more
years will pass before this ‗forebulge collapse‘ is
largely complete. So, we will continue to sink!
Increasingly sophisticated computer models have
been developed to replicate the observational data
and at the same time provide otherwise unobtainable
quantitative information about the depth-dependent
nature and properties of the earth‘s enormous
mantle, which extends below us from ca 30 km
depths to the top of our fluid core at 2900 km depth.
This is why scientists call any rise in sea level along
a particular coast a relative sea-level rise.
The Solomons tide gauge has been in
operation since the early 20th century, and shows a
long-term sea level rise rate of 3 mm/yr, about 1
mm/yr faster than the global average—this means
the Bay surface stands around 2 ½‖ higher in 2008
than it did when ACLT was founded in 1986 (If you
wonder why this small rise is important, think of sea
level rise as the ‗tortoise‘ and the various faster but
short-lived effects as the ‗hare‘). And it implies the
forebulge collapse is causing the land to sink at
about 1 mm/yr. Of course, a tide gauge cannot
distinguish between land sinking and global sea level
rising—so it is best to call the rate measured by tide
gauges or by dated drowned coral reefs the
―APPARENT sea level rise‖. Directly measuring
slow rates of land sinking has only recently become
possible: In the early 1990s, NOAA installed a
network of GPS stations in the Chesapeake region to
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measure the forebulge collapse directly. It took a few
years of data gathering before the slow rate emerged
from the noise, but the ca 5 years from July 95 to
Nov 99 already yielded a usable sinking rate at
Solomons: 1.1 +/- 0.7 mm/yr. So, Parkers Creek, not
far north of Solomons, must also have sunk about an
inch since ACLT founding. Adding the GPSmeasured sinking rate at Solomons to the global sea
level rise of 0.1-0.2 mm/yr since 3000 years ago is
within uncertainties comparable to the observed
(from sediment cores) Chesapeake sea level rise of
1.4-1.5 mm/year over this period—the average rate
embedded in the upcoming computer animation of
Chesapeake Bay formation. Two local examples—
both involving our own Parkers Creek-- show how
sediment cores can yield sea level information for
times before tide gauges:
Example 1: For his 1979 Geography thesis
(Johns Hopkins Univ.), Norman Froomer took a
number of sediment cores in three tidal marshes, two
along the Potomac, and our own Parkers Creek. He
got some ages (using C-14, called radiocarbon ages
from fossil organic matter) at different depths in the
cores, and measured the ratio of organic to inorganic
material. At about 70 cm below modern sea level at
all three sites, Froomer found an abrupt change, from
mostly organic material below, to much more
inorganic silt and clay above. This change records
local forest clearing by English colonists, causing
erosion of farm fields and deposition of silt and clay
in nearby marshes. Because salt marsh only grows
very close to sea level, he concluded that sea level
had risen about 70 cm since the land was cleared for
farming. Since the clearing must have begun no
earlier than the mid-17th century, and was probably
complete in 50 years, Froomer reasoned that area sea
levels have risen at an average rate of about 2 to 2.3
mm/yr since English land-clearing in the Parkers
Creek watershed, which includes lands around
Scientists Cliffs and most of the ACLT. Not as
accurate as tide gauge data, but the English colonists
did not have tide gauges. The Parkers Creek marsh
cores bottomed in Miocene sediments [the
geological units that form Calvert Cliffs] 3 m below
sea level, with the oldest salt marsh sediment just
above the Miocene about 2000 years old. This gave
an average sea level rise of about 1.5 mm/yr for the
last 2000 years. Also of interest is Froomer‘s
discovery that only in Parkers Creek has the salt-

marsh-swamp transition not migrated in the last 2000
years: Shoreline erosion and sea level rise should
have moved the transition landwards, but sediment
input was high enough to compensate for these two
effects.
Example 2: In June, 1999 I participated with
US Geological Survey scientist Dr. Tom Cronin and
his colleagues on the large French sediment coring
research (and Antarctic support) vessel Marion
Dufresne. Our team scraped together funds to hire
the ship for a couple days coring inside the Bay. At
my urging, we managed to talk the French coring
team into taking this large ship to within 1.6 miles of
the mouth of Parkers Creek—in only 10 meters of
water, the bottom only a few meters below the keel!
Coring in such shallow water is dangerous because
the heavy steel core barrel with its lead weights on
top has to be dropped from the air, but the coring
crew (mostly Malagasy) successfully retrieved a core
from the buried channel of ancient Parkers Creek
(before it was flooded and buried by sea level rise).
In the core, we found 8200 to 7800 year old (based
on radiocarbon) oyster shells at 17.8 meters below
present sea level. Because oysters grow in shallow
water, we could conclude that sea level inside the old
Parkers Creek was already a bit shallower than 17.8
meters by this time.
Other processes change sea levels on time
scales from hours to millions of years: we all know
the astronomical tides, which in a few hours cause
about the same sea level change on our shores as
during the entire 20th century on average. Tropical
storm surges may raise the water along our shores by
3 ft or more above normal, while northwest winter
winds, coupled with high atmospheric pressure, can
drop sea levels by a couple feet, exposing the tops of
inner sand bars. Extended droughts increase average
salinity in the Bay and the Mid-Atlantic Bight,
temporarily lowering sea levels, and conversely for
wet periods. Longer term variations in average air
pressure or winds also cause sea level to fluctuate.
When water is pumped from aquifers, reducing the
water levels in wells, the sediment compacts a bit,
also causing the land to sink. This might be
happening throughout parts of the Chesapeake
region—including here—but the contribution is
probably insignificant except perhaps in areas of
heavy pumping, e.g. Solomons-Lexington Park. On
much longer ―deep time‖ scales, the Atlantic margin
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of the US—east of the so-called Fall Line—has been
slowly sinking, as the originally uplifted, warm
edges of the North American and African continents
cooled and subsided as plate tectonics broke the two
continents apart about 175 million years ago. The
original eroded pre-breakup land surface—similar to
the present Piedmont—lies roughly 2000 ft below
Parkers Creek. I estimate our original ―Piedmont‖
hard rock was first buried roughly 150 million years
ago, so our average sinking rate—a combination of
thermal contraction and depression by sediments
washed in from the Appalachians and Piedmont—
comes out to a mere 1.6‖ or 50 mm per 10,000 years,
insignificant compared to the recent and future
climate-change effects.
Bottom Line for the Parkers Creek/ACLT
area nature preserve: The ACLT/TNC/DNR nature
preserve carved from the Parkers Creek/Governors
Run/Calvert Cliffs watersheds was born in a century
whose relative sea level rise has averaged ca. 3
mm/yr (1.2‖/decade; 11.8‖ per century), about twice
the average rate (1.4-1.5 mm/yr) implied by
published data (based on sediment coring in the
Chesapeake area) for the last 3000-6000 years.
Studies of shoreline retreat in the Great Lakes, where
water levels can rise or fall, showed that increased
rates of lake level rise caused increased rates of
shoreline erosion. Thus, the unprotected Calvert
Cliffs have therefore probably been eroding
(retreating) faster, leading to more rapid land loss,
more fossils to be discovered, and more ‗cliffs‘
scenery, than was typical earlier in recent millennia.
The Chesapeake‘s ancient shorelines (3000, 5000,
7000, 7500, 8000, 10,000 and 12,000 years ago) I
reconstructed for the new 2008 Calvert Marine
Museum entry hall animations imply average Calvert
Cliffs retreat rates of ca. 4‖ to 9‖ per [use
millimeters] year over the last 3000-5000 years,
slower than the recent ca. 1 ft/yr year along the
Governors Run and Parkers Creek cliffs, and higher
rates at Calvert Cliffs State Park and Chesapeake
Ranch Estates. However, the average retreat rates
since 3000-5000 years ago are comparable to rates
averaging 6‖-8‖/yr, calculated by the Maryland
Geological Survey for 843 miles of Maryland
Western Shore coastline, based on comparing maps
and areal photos ca. 1940-1990. The current rate of
sea level rise in the Chesapeake has probably
accelerated compared to its 20th century average, and

may now be as high as 4 mm/yr (1.6‖ per decade;
16‖ per century). The ca. 1 mm/yr contribution from
ice sheet forebulge collapse will remain very steady,
and is beyond human influence, but will become a
progressively smaller % of the total sea level rise if
ice sheet melting and ocean warming continue. Noone can be certain what the future will bring, but it‘s
extremely likely that the 21 century will bring a
faster and larger sea level rise than the 20th. It might
be as much as 3 ft, but more likely 1 ½ to 2 ft. Given
our high topography, the main effects in our area
will be increased (assuming unarmored) cliff erosion
rates and probably flooding of the Parkers Creek salt
marsh and swamp, turning it into a shallow lagoon.
That‘s assuming upward marsh accretion proves
unable to keep pace with sea level rise. However,
warmer winters may offset some or all the effect of
faster sea level rise, i.e., a reduction in ―freezethaw‖, a major factor in cliff erosion. Moreover, as
the cliff-top forest matures into something like Old
Growth, large trees falling from the cliffs may act as
natural groins, trapping sand, making bigger beaches
and thus slowing cliff erosion.
Bringing the ocean level back up 15-20ft--as
high as it was during the last interglacial age
(130,000 to 120,000 years ago, when those wide flat
estuarine terraces were formed along the Patuxent,
15-20 ft above present river levels) cannot be totally
excluded, especially in the 22 nd and 23rd centuries, if
anthropogenic greenhouse gas emissions continue to
increase unchecked, and meltwater lubricates the
bottom of sensitive parts of the modern Greenland
and West Antarctic ice sheets. That kind of sea level
rise would definitely turn Parkers Creek up as far as
the transmission line corridor and beyond into an
estuarine inlet. Our topography suggests that both
salt marsh and swamp would probably disappear.
Another local environmental threat from
global warming probably comes not from sea level
rise but from invasive species which are kept at bay
by winter cold. Not only climate warming: the
growing atmospheric CO2 is already known to
encourage fast-growing vines like kudzu and
bittersweet to grow even faster, relative to the
species they are ―choking‖ out. In the past, flora and
fauna simply migrated north or south with warming
or cooling climates. Today, except for plants like
dandelions, whose seeds float in the wind, or flying
critters like birds or bats, massive human barriers

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

Club email: CMMFossilclub@hotmail.com

6 The Ecphora March 2008
essentially block any migration. What are the
chances that a squirrel carrying a nut, let alone a box
turtle could safely cross Rte. 2/4, let alone the
Washington Beltway?
Here‘s a closing ‗Gedankeneksperiment‘:
What if climates were to cool instead, causing polar
ice sheets to grow and sea levels to fall? With
shoreline erosion stopped, local cliff angles would
gradually decline as the cliff tops keep receding and
then stabilize to forested slopes, as at Flag Ponds. As
the beach receded outwards into what is now
Chesapeake Bay, mud flats and beach sand ridges
would accrete away from the old cliff line, with
beach grasses, brush and then probably pines rapidly
colonizing the new land, as at Flag Ponds. Shoaling
due to sea level falls would be exacerbated by the
continuing sedimentation (currently about in balance
with sea level rise, keeping the Bay about constant in
water depth). Inside Parkers Creek, the salt marsh
would change to freshwater cattail-dominated
swamp, and the present swamp would be colonized
by forest (particularly black ash and other wetland
trees).
Had global human population stabilized at
about 200 to 300 million (Roman Empire, early
Christian era), and without the Industrial Revolution
and modern science that enabled our species to
―multiply and subdue the earth‖ (6.6 billion people at
present, probably 9.2 billion by 2050), global
climates would now be slowly cooling. Moderate ice
age conditions would return in the next several
millennia—bringing cooler climates, perhaps like
present upstate NY or Vermont, to our area. This
return to cooler climate scenario, far-fetched though
it sounds, is in fact what would naturally happen!
Instead, the disruption of the global carbon and
natural climatic cycles by humans has embarked
earth on an experiment with no known geological
parallel: We already in 2008 have more greenhouse
gas since before 700,000 years ago, perhaps even
more than the time the oldest sediments exposed at
the base of the cliffs next to Parkers Creek, were
deposited 15 million years ago. Meanwhile, we have
lots of remaining glacier ice in Greenland and
Antarctica. Yes, Earth has had more ice before and
more greenhouse gas before, but never at the same
time.

Dr. Alton Dooley‘s Paleo Blog
Vertebrate Paleontologist, Alton (a.k.a. Butch)
Dooley has a new paleo blog @
http://web.mac.com/dooleyclan/iWeb/Site%202/Blo
g/Blog.html
Check it out!
Submitted by Grenda Dennis ☼

Fossil Mammals of Florida
Fossil Mammals of Florida, 81 pages, with
some great line art and sketches. Useful as a
reference. A bit old--last updated in 1963--but hey
it's free!!! Downloadable .pdf at 9.8 mb. (If you've
got dial-up it's going to take a while.)
http://www.dep.state.fl.us/geology/geologictopics/flo
ridas_fossil_mammals.pdf
Submitted by Bruce Hargreaves ☼

Fossil Shark Research Lab
at the Museum fur Naturkunde zu
Belin.
http://www.fossil-shark-research.com/
Submitted by Linda Hanna ☼

Sabretooth Cat Bite,
Surprisingly Weak
http://news.bbc.co.uk/2/hi/science/nature/7023644.stm

Submitted by Yasemin Tulu ☼

Tom Cronin Reviewed this article for P. Vogt. ☼
Club website: http://www.calvertmarinemuseum.com/cmmfc/index.html
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Large Gray Shark Tooth

Scott Nieman found this tiny pathological
Hemipristis serra tooth at Flag Ponds, Calvert
County, Maryland. Scan by S. Godfrey. ☼

Pathological Tiger Shark Tooth

Anthony Holt found this unusually large (at least by
Calvert Cliffs’ standards) Carcharhinus sp. tooth as
float at Brownies Beach (Bay Front Park), Calvert
County, Maryland. Scan by S. Godfrey. ☼

Pathological Gray Shark Tooth

Anthony Holt found this possible tiger shark
(Galeocerdo sp.) tooth as float at Brownies Beach,
Calvert County, Maryland. Initially, we though it
was an extremely small C. megalodon tooth. But
upon closer inspection, we could see that it was
pathological. It also sports accessory cusplets not
characteristic of C. megalodon. Scan by S. Godfrey.

Huge Thresher Shark Tooth

Pam Platt found this pathological Carcharhinus sp.
tooth as float at Scientists Cliffs, Calvert County,
Maryland. Scan by S. Godfrey. ☼

Pathological Snaggletooth Tooth

An anonymous collector found this very large
Alopias sp. tooth along Calvert Cliffs, Maryland. It
is larger than any of the serrated thresher shark
teeth I have seen from this area. Scan by S. Godfrey.
Club website: http://www.calvertmarinemuseum.com/cmmfc/index.html
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Some Elasmobranch Fishes Found
in Galapagos Waters
By A.P. Platt
This past November/December (2007), I flew
down to Quito, Ecuador, and on to Guayaquil, and
then to the Galapagos Islands, located on the
Equator, about 1000 km (600 mi.) west of the South
American (Ecuadorian) Pacific Coast. We landed in
Baltra, centrally located among the 13 major
volcanic islands, all of which are believed to have
formed within the past seven to nine million years
(Dunn, no date; Silva et al., no date). The westernmost island (Fernadina) is likely less than one
million years old. These barren, desert-like isles are
well-known for their unique endemic plants and
animals made famous by Charles Darwin (1845:
1859), who visited several of the islands over a five
week period in late 1835, during the ―Voyage of the
Beagle.‖
These volcanic islands are being formed over
an oceanic ―hot spot‖ (still very active today). Just
north and west of the Galapagos, beneath the sea,
three separate tectonic plates, the Nazca Plate (from
the southeast), the Pacific Plate (from the westnorthwest), and the Cocos Plate (from the eastnortheast) are moving against one-another in what is
known as the Galapagos Triple Junction, one of the
most active geologic regions on Earth. Each one is
moving against the two others rather rapidly (12-16
cm per year), in geologic terms, creating the nearby
―Galapagos Rift‖ and the ―East Pacific Rise‖ in the
ocean‘s floor. The 18,050 ft. ―Hess Deep‖ has
formed between the Cocos and Nazca Plates, as well
(Anonymous, 1987). The islands themselves are
shifting southeastward with the Nazca Plate at a rate
of about seven cm per year (Dunn, no date).
I was on a nine day Ecoventura Tour aboard
the 19 passenger Motor Yacht (M/Y) ―Eric,‖ during
which we visited nine of the islands, and got to see
(and approach closely) most of the endemic species,
including the giant tortoises, marine iguanas, and a
diversity of marine and land birds among others.
During our trip I was able to snorkel along the
vertical volcanic and coral reefs, where I swam with
marine turtles, sea lions, and many kinds of colorful
reef fishes, including some sharks and rays. We

even encountered a mummified three-foot (1 m) long
whitetip reef shark (Fig. 1) on Santiago (or San
Salvadore) Island, near the ―Grotto,‖ where Spanish
pirates and buccaneers hung out during the fifteen to
seventeen hundreds.

Figure 1. Mummified three-foot-long whitetip reef
shark washed up on the shores of
Santiago Island
in the Galapagos, in early December 2007. Photo
by Bob Platt.
Nearly 300 fishes have been described from
the Galapagos Islands. Twelve percent of these
occur in the western Pacific, seven percent represent
Peruvian/Chilean waters, and five percent come from
the eastern Pacific. Twenty-three percent of the
fishes are endemic ones, found only in the oceans
surrounding these ―Enchanted Isles‖ (Humann &
Delnoch, 2003; Silva, et al., no date).
Silva, et al., (no date: 37) mention that 12
shark species occur in Galapagos waters, along with
five families and 14 species of rays. Among others,
these include 1) the Galapagos bullhead shark,
(Heterodontus geisyi), an endemic bottom dweller;
2) the whale shark (Rincodon typus), the largest
shark, although docile, a spotted plankton feeder,
with innumerable tiny pointed teeth; 3) the scalloped
hammerhead (Sphyrna lewini), averaging 4 m in
size, an open water species, which feeds on squid
and small fishes. Among the requiem sharks are at
least four species of carcharhines, including 4) the
silky shark, (Carcharhinus falciformis); 5) the
Galapagos shark, (C. galapagensis); 6) the blacktip
reef shark, (C. limbatus); 7) the silvertip shark, (C.
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albimarginatus); and 8) the tiger shark, (Galeocerdo
cuvier) also occurs here.
The ninth known species is, of course, the
whitetip reef shark, (Triaenodon obesus), often seen
swimming above shallow sandy shoals along
Bartoleme Island (Oxford & Bish, 2005), Figure 2.
These rather small (up to seven ft., or 2.25 m) sharks
are called ―tintoreres” by the native fishermen.
They rest in crevices during the day, but actively
hunt prey at night in large marauding schools, taking
any living organisms they can stir up almost
indiscriminately, in the depths of shoals and lagoons.
The three cusped teeth of Triaenodon sp. are among
the rarest fossil shark teeth occurring in the marine
Miocene sediments of North Carolina (Chandler,
1994: 10 & 15), who classify them as ―singular.‖

mentioned in my Galapagos Guide books, I believe
that neither of them have as yet been recorded there.
Among the rays occurring in Galapagos
waters (Humann & Delnoch, 2003) are 1) the
Peruvian electric ray, (Torpedo peruviana); 2) the
marbled ray, (Taeniura meyeri); 3) the diamond ray
(Dasyatis brevis); 4) the golden ray (Rhinoptera
steindochneri); 5) the spotted eagle ray, (Aetobatis
narivari), a large, beautiful graceful species, which I
actually saw while snorkeling (along with nos. 2 and
3 above), and 6) the manta ray, (Manta hamiltoni), a
very large plankton feeder. The other eight species
of rays are unknown to me.
I enjoyed a wonderful experience during my
time in the Galapagos. Like the land animals, the
sharks and rays of the Galapagos are quite tolerant of
humans. One can swim among them slowly, and
approach them quite closely without fear,
appreciating their beauty, and their remarkable
morphological and behavioral adaptations. So far,
none of these galapagan sharks and rays has proven
dangerous to humans, although many of them
possess the potential for being so.
Acknowledgements
Many thanks to Jean Phelps (Calvert Marine
Museum) for typing up this contribution.
References

Figure 2. Whitetip reef shark. Image taken from
Wikipedia @
http://upload.wikimedia.org/wikipedia/commons/thu
mb/8/8c/Whitetip_reef_shark.JPG/800pxWhitetip_reef_shark.JPG
The remaining three shark species from the
Galapagos are not known to me with certainty, but
they likely may include some of the following
pelagic carcharhiniform and other species, according
to very general distribution maps found in Taylor,
2000: 1) the gray reef shark, (Carcharhinus
amblyrhynchos); 2) the ocean whitetip shark, (C.
longimanus); 3) the lemon shark, (Negaprion
brevirostris); 4) the blue shark, (Prionice glauca); 5)
the great hammerhead, (Sphyrna mokarron); and
lastly, 6) the shortfin mako, (Isurus oxyrhinchus).
Since neither of the two latter species were

Anonymous, 1987. The Rand McNally Atlas of the
Oceans. Rand McNally & Martin Bramwell,
Chicago, Illinois. 208 pp.
Chandler, R. (text) & J. Timmerman
(illustrations). 1994. Neogene Fossils of
North Carolina – A Field Guide. The North
Carolina Fossil Club, Inc., Durham, N.C. 42
pp.
Darwin, C. 1845. The Voyage of the Beagle. John
Murray, London, England.
Darwin, C. 1859. On the Origin of Species. John
Murray, London, England.
Dunn, S. No Date. Your Guide to the Galapagos
Islands – An Ecological Adventure. TurnKey
Brochures, Milan, Italy 39 pp.

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

Club email: CMMFossilclub@hotmail.com

10 The Ecphora March 2008
Humann, P. (text) & N. Delnoch (photographs)
2003. Reef Fish Identification-Galapagos, 2nd
Edition. New World Publications, Inc.,
Gainesville, Florida, (& Libri Mundi, Quito,
Ecuador). 226 pp (= 4 pp. index).
Oxford, P. (text) & R. Bish (photographs). 2005.
Galapagos – The Untamed Isles.
Natural
Highlights Publishing and Editiones Libri
Mundi Enrique Grosse-Luermen, Ouito,
Ecuador. 159 pp.
Silva, J. X., M. Vidal, F. Alban, & F. Vallejo. No
Date. Galapagos Flora & Pocket Guide.
InterGuides S. A., Quito, Ecuador [ISB9
9978-45-218-4]. 12 foldout pp.
Taylor, L. (Editor). 2000. Sharks. The Little
Guides. Fog City Press, San Francisco,
California. 320 pp.
☼

Whale 'Missing Link' Discovered
Recently discovered 48 million-year-old
remains found in the Kashmir region of India
suggest the fox-sized mammals are the long-sought
land-based ancestor of whales, dolphins and
porpoises.

Another web page with additional
information by one of the paleontologists is that of
Hans Thewissen. See his whale origins research
page at:
http://www.neoucom.edu/DEPTS/ANAT/Thewissen
/whale_origins/index.html
Submitted by Yasemin Tulu and Bruce Hargreaves ☼

Whales Said to Drink Sound
In a recent study of Cuvier's beaked whale, it
was discovered that they may receive sounds through
the throat in addition to taking them in through the
jaw.
http://www.sciencenews.org/articles/20080209/fob3.asp

Isolating DNA in Hair has Yielded
New Information About
Woolly Mammoths
An international research team says the
process should work on other extinct animals,
allowing their genetics to be studied in detail for the
first time.
The mammoth DNA was taken from the hair
shaft which was long thought to be a poor source for
the "life molecule".
http://news.bbc.co.us/2/hi/science/nature/7016160.stm

This undated handout artist rendering provided by
Northeastern Ohio Universities Colleges of Medicine
and Pharmacy.
http://news.bbc.co.uk/2/hi/science/nature/7150627.st
m

Submitted by Yasemin Tulu ☼
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Paleontology on the Big Screen:
Movie Corner

in the world of paleontology and also help him
attract financial support for his museum. While
hobnobbing with the rich on a golf course to secure
these funds, Dr. Huxley, a perfectly straitlaced
gentleman engaged to an equally no nonsense
woman named Alice Swallow and to be married the
following day, encounters Susan Vance a wacky
socialite (played by Katharine Hepburn), who seems
keen on the stuffy paleontologist for herself as well
as ensuring an inheritance of $1 million, which just
happens to be the same pot of money that Huxley is
interested in. We see lots of big homes, gorgeous
clothes, gorgeous people, fine performances, and
wonderful scripts – as was the norm for a movie
from the ‘30s.

Disclaimer: Artist rendition of staff writer and movie critic
Shaka Rex (photo not on file).

By Shaka Rex

Welcome Readers!
This is the first
installment of ―Paleontology on the Big Screen.‖
For the next few issues of The Ecphora we will
review select movies that have featured paleontology
and/or paleontologists, they are all a must see! For
our first installment we will look at the timeless
screwball classic, ―Bringing Up Baby.‖
The Stats:
Title: ―Bringing Up Baby‖ (1938)
The Players:
Katharine Hepburn..............Susan Vance
Cary Grant...................Dr. David Huxley
RKO Radio Pictures, Inc
A Howard Hawks‘ Production
In the opening scene at the Stuyvesant
Museum of Natural History (New York) we find
Cary Grant (as Dr. David Huxley, perhaps related to
a more famous Huxley scientist of old?) as our
protagonist, the ultimate dino weenie, waiting for the
last bone of his ―Brontosaurus‖ – the ―intercostal
clavicle‖ to arrive from an expedition in Utah. The
completion of this skeleton will help make his mark

In typical screwball fashion (―Bringing Up
Baby‖ is considered to be the epitome of screwball
comedies despite bombing in its theatrical release,
and has been copied over and over with less wit and
soul), Huxley‘s run into Vance brings on a series of
hilarious misadventures that involves the precious
―intercostal clavicle,‖ a tame leopard named Baby, a
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riding dog named George the Terrier, your
stereotypical pompous big game hunter (a very
Hemingway-esque figure, all bluster and no action),
and an escaped wild leopard from the circus. Things
run amuck with a great switcherwoo due to mistaken
identity, a buried bone, and a jealous fiancée (played
by Virginia Walker). What will happen? Will
Huxley recover his ―intercostal clavicle?‖ Will he
get married? Will Vance get the money or will it go
to the museum? Well, you are going to have to
watch it for yourself.
Hepburn and Grant were always a great pair
to watch, and ―Bringing Up Baby‖ is no exception.
It is well worth renting or catching on the classics
movie channel(s) the next time it is on. Happy
watching!
☼

Soft-body Trilobite Ancestor…

Amazing Trilobites
Donated to CMM…
Dr. Robert Hazen donated three superb trilobites to
the Calvert Marine Museum for our new
paleontology gallery Earth Timeline Exhibit. In
upcoming issues of The Ecphora, I hope to describe
these donations in greater detail and profile Dr.
Hazen and others who have donated scientifically
important and beautiful fossils for everyone to enjoy
and learn from.

Dr. Robert Hazen holds two trilobites donated to
CMM, now on display. Photo by S. Godfrey. ☼

Phytophilaspis pergamena, Sinsk Formation, Lena
River, Siberia, Russia. This primitive trilobite-like
creature is part of the new paleontology exhibit at
the CMM. It was donated by Dr. Robert Hazen.
Photo by S. Godfrey. ☼

Small Horse Ankle Bone Found
(Astragalus)

Kevin May found this tiny horse astragalus (first
ankle bone) at Flag Ponds. Scan by S. Godfrey. ☼
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CALVERT MARINE MUSEUM
FOSSIL CLUB MINUTES
Minutes from the Feb. 2 meeting
President Bruce Hargreaves called the
meeting to order at 1:25 p.m.
He noted that today was Groundhog Day and
asked for a report from Bob Platt regarding Plum
Point Pedro, the Chesapeake Bay version of
Punxsutawney Pete. Bob said that Pedro definitely
saw his shadow and that there would be six more
weeks of winter.
Bruce asked for any comments about the
minutes from the last Ecphora and no one spoke.
Pam Platt gave the membership report and
said that we have 49 paid members and 40 unpaid.
She said that she will send postcards to the 40 unpaid
members to remind them to submit their payments.
Pam also said that we have 19 life members. She
said that the Ecphora is sent to five other clubs and
museums. She also said that a welcome letter is sent
to all new members.
Our treasurer, Glenda Dennis, was absent
and, therefore, no financial report was given.
Pam announced that our club has received
several copies of Lee Creek IV and that members
could buy them at a discount rate of $50, versus the
regular rate of $75, if purchased from the Virginia
Museum of Natural History.
Kathy Young, our field trip coordinator,
provided a tentative list of upcoming field trips
which would include a trip to the Chesapeake and
Delaware Canal area, Holiday Beach, Lee Creek and
several other sites. (See list of spring field trips in
this issue).
Bruce announced that annual elections for
officers would take place in April and reminded all
that any member can run for office. He also urged
members to enroll in the museum‘s 45 minute
volunteer training program. Graduates are eligible to
serve as trip leaders on field trips and can deduct the
cost of mileage to and from the event on their
income tax.
Bruce next highlighted minutes from the
executive board meeting that was held prior to the

regular meeting. He said that the board had approved
the purchase of 50 5x folding magnifiers to sell to
club members and to the general public.
He also noted that the board approved Kathy
Young’s offer to investigate the feasibility of
purchasing t-shirts or sweat shirts containing our
club logo, the Ecphora.
Bruce mentioned that he had scanned 79
issues of The Ecphora. The issues range from the
summer of 1985 to December 2007 and were
scanned in Adobe searchable .pdf format. Stephen
mentioned that the files will be included for
downloading from our website, once it undergoes a
redesign.
Also at the executive board meeting, Bruce
noted that the Maryland Geological Society fossil
club had expressed an interest in holding a joint
meeting with our club at the Calvert Marine Museum
for the purpose of listening to California lecturer
Walt Wright speak on fossil wood. The board
approved the concept and will coordinate dates and
arrangements with MGS field trip coordinator,
Gerald Elgert.
The meeting adjourned at 1:50 p.m.
Minutes submitted by Flo Strean ☼

Note: If you have not renewed your
annual fossil club membership, you
will not be able to participate in the
club-sponsored field trips.

Mammoth Tusks Pitted from
Space Debris
Eight tusks dating to some 35,000 years ago
all show signs of having being peppered by meteors.
http://news.bbc.co.uk/2/hi/science/nature/7130014.stm

Submitted by Bruce Hargreaves ☼
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Upcoming Field Trips and
Events





Please remember to call on the dates and
times specified only, for yourself and family
members, or for another club member.
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, or via e-mail.
Some of the trips have limits on the numbers
of participants; if you sign up for a trip but
later find that you will be unable to attend,
please let the trip leader know as soon as
possible. That way, members who may be on
a waiting list will have a chance to go on the
trip.

March 22, 2008: Saturday. Odessa and C&D
Canal sites in Deleware.
Hunt for Pleistocene
silicified cypress and other fossilized plant species
on a private farm, and Late Cretaceous material at
the C&D canal Reedy Point spoils site. Limit 15.
Call-in to Kathy at either 410-549-4701 or 301-6220840 on Wednesday evening, March 19, from 5:007:00
March 28, 2008: Friday. Smithsonian National
Museum of Natural History.
*Please note: there is an early call-in date for this
trip!
Dave Bohaska will guide this tour of the vertebrate
paleontology collections storage area and preparation
laboratory.
The behind-the-scenes tour is
approximately 1.5 hours, and there will be free time
afterward for lunch, fossil identifications, tour of the
exhibits, and IMAX. Of particular interest, the fossil
halls include Calvert Cliffs material, including
cetothere skull, squalodont skull, Xiphiacetus (longbeaked dolphin) skeleton, and mollusks.
The
modern osteology hall has reopened, and is very
useful to fossil collectors, to help members visualize
where bones fit in, for example. Limit 15. Call-in

to Kathy at either 410-549-4701 or 301-622-0840 on
Wednesday evening, March 19, from 5:00-7:00.
April 5, 2008: Saturday, 2008: Lee Creek.
*Please note: there is an early call-in date for this
trip!
PCS Phosphate Mine in Aurora, NC. Yorktown
Formation and Pungo River Formation.
A
diversity of Miocene and Pliocene vertebrate and
invertebrate material with abundant shark, whale,
porpoise, turtle, fish, and mollusk specimens can be
found. The giant and highly prized Carcharocles
megalodon shark teeth, and relatively rare bramble
(Echinorhinus blakei), whale (Rhincodon sp.) and
false mako (Parotodus benedeni) teeth, and seal,
walrus, Squalodon, and sea cow material have turned
up on rare occasions. Hard hats, ankle-covering
steel-toe boots, sleeved shirts, long pants, and photo
ID are required. Limit 10. Call-in to Kathy at
either 410-549-4701 or 301-622-0840 on Wednesday
evening, March 19, 5:00-7:00.
April 19, 2008: Saturday. CMMFC meeting at
1:00. At 2:30 we will hold our official opening
ceremony for the New Paleontology Gallery and
Fossil Preparation Lab. Dr. Tanya Atwater to
lecture: Plate Tectonics and the Ice Ages, Animated:
How the Two Conspired to Make our Local
Landforms
Finger food to follow.
May 3, 2008: Saturday. Scientists Cliffs. Calvert
Formation (Miocene) site on the Chesapeake Bay.
Invertebrate (Anadara, Mercenaria, Nuculana,
Ecphora) and vertebrate material including C.
megalodon teeth, crocodile teeth, and crab claws
have been found here. In past trips, several
specimens of the Miocene brachiopod, Discinisca
lugubris were found.
Also, the sea urchin
Echinocardium and some complete sand dollars have
turned up. The small fossil museum in Chestnut
Cabin may be opened for the club; the highlight is a
slab of Echinocardium specimens. Distance from
the Calvert Marine Museum is approximately 20
miles. Limit 15. Call-in to Kathy at either 410-5494701 or 301-622-0840 on Wednesday evening, April
30, 5:00-7:00.
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May 17, 2008.
Saturday.
Holiday Beach.
Calvert Formation (Miocene).
*Please note: there is an early call-in date for this
trip!
Holiday Beach is located on the western shore of the
Chesapeake Bay, south of Brownie‘s Beach. Over
the years, this mile-long beach has produced some
fine Miocene shark and marine mammal
components, plus occasional terrestrial mammal
specimens. Access to the beach requires a steep
descent down two sets of stairs. The beach is wide
and easily navigable; however, an occasional tree
may block your progress. Therefore, rubber boots or
waders are recommended for those who want
uninterrupted hunting. Note: Because parking is
limited and on private property, there will be a $5
per person charge (cash only) and a limit of 15
people and 5 cars. Call in to Kathy at either 410549-4701 or 301-622-0840 on Wednesday evening,
May 7, 5:00-7:00.
May 23-25, 2008: Memorial Day Weekend.
Aurora Fossil Festival. Aurora, NC.
*Please note: there are two early call-in dates for
this trip!
Volunteers are needed to represent the Calvert
Marine Museum Fossil Club in our display booth at
this fun-filled annual festival. The fossil festival is
sponsored jointly by the PCS Phosphate Mine,
Aurora Fossil Museum and many local, state and
national museums and clubs. The activities include a
fossil auction, parade, fossil displays, lectures,
vendors and a bus tour of the mine operations. For
more information and to volunteer with our club
display at this event, please call Kathy at either 410549-4701 or 301-622-0840 on Wednesday evening,
either on April 30 or May 7, 5:00-7:00.

June 23-July 2, 2008 Paleo summer camp for
Middle School Students (see below).
July 12, 2008. Saturday. SharkFest at the
Calvert Marine Museum. Volunteers are needed to
help with the Paleo Department and our Fossil Club
exhibits.
Please contact Stephen Godfrey at
Godfresj@co.cal.md.us or by calling 410-326-2042
ext 28.
September 20, 2008, Saturday. CMMFC Meeting
at 1:00 pm. Free public lecture will follow at 2:30
in the Auditorium.
October 11-12, 2008. Saturday and Sunday.
10:00 am – 5:00 pm.
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 will be able to
lend assistance for the event or wish to display some
of your collection on one or both days.
December 6, 2008. Saturday. CMMFC Meeting
and Holiday Pot-Luck Lunch Party at 12:30.
Come one, come all and bring your fossils, a hot or
cold dish, drink, or desert to share. Free public
lecture will follow at 2:30 in the Auditorium.
Throughout the year: VMNH Paleontology Field
Trips. Field trips are conducted by the Virginia
Museum of Natural History. For more information
or to make a reservation, please contact
bdooley@vmnh.net, or the VMNH website at
http://www.vmnh.net/index.cfm.
Happy hunting!
Kathy Young ☼

June 7, 2008: Saturday. Plum Point. Upper
Calvert and Lower Choptank Formations
(Miocene). This site on the Chesapeake Bay is
approximately 32 miles north of the Calvert Marine
Museum. Miocene shark, marine mammal, and land
mammal (including horse teeth) have been collected
here. Limit 15. Call-in to Kathy at either 410-5494701 or 301-622-0840 on Wednesday evening, June
4, 5:00-7:00.

Extant Groups of Beetles Have
Been Around Since the Dinosaurs
http://news.bbc.co.uk/2/hi/science/nature/7154642.stm

Submitted by Yasemin Tulu ☼
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Paleo Puzzler

Submitted by Bruce Hargreaves ☼
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MARYLAND SUMMER CENTER FOR GIFTED
AND TALENTED STUDENTS 2008
CENTER FOR PALEONTOLOGY
LOCATION: Mill Creek Middle School, Calvert County
Entering grades: 7 – 9
Program Dates: Monday June 23 – Wednesday July 2
Hours of Operation: 8:30 am-3:00 pm
Tuition: $100.00 for an eight-day non-residential

program

Calvert County is known nation-wide as one of the best
places to find
fossil shark teeth, whale bones, and the shells of ancient
snails and
clams. Throughout these eight days, you will work with professional paleontologists from the
Calvert Marine Museum to uncover the mysteries of these ancient animals and the environments
in which they lived.
You will work with the scientists to learn proper collecting techniques as well as how to preserve
your specimens. Documentation of your findings will be done with Global Positioning Systems,
Geographic Information Systems, drawings and digital photography. You will use this information
to help others learn about these amazing animals from the past.
For more information contact:
Tom Harten
CHESPAX, (410)535-2960
Hartent@calvertnet.k12.md.us

In early February, application materials may be
downloaded directly from:
www.marylandpublicschools.org/summercenters
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