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Stable isotope ratio mass spectrometer and gas bench system used to
measure nitrogen isotopes of teeth and other samples. Organic nitrogen is
converted to N2O and then analyzed on this system. Photo submitted by E.
Kast.
Miocene Carcharias teeth from the Calvert Formation, part of the
Calvert Marine Museum’s paleontology collection, are being used to track
changes in ocean nutrient cycling and marine ecology over time by looking at
nitrogen isotopes [1][2]. Isotopes are atoms of the same element but with
different masses. Isotope ratios, for example 15N/14N, can be used to trace the
cycling of elements through nature because biological, chemical, and physical
processes tend to preferentially consume the lighter isotope of a given element.
Small amounts of nitrogen-containing organic matter (less than 0.1 parts per
thousand nitrogen in modern shark teeth) are trapped and preserved within the
enameloid of teeth. By measuring the nitrogen isotope ratios of this organic
matter for teeth from different locations and of different ages, we will attempt to
reconstruct past nutrient conditions and also investigate possible changes in the
diets of these large sharks.
[1] Sigman, D. M., K.L. Karsh, and K. L. Casciotti. “Ocean Process Tracers: Nitrogen
isotopes in the ocean.” Encyclopedia of Ocean Sciences. Ed. J.H. Steele, K.K.
Turekian, and S.A. Thorpe. Academic Press: London, 2009.
[2] Newton, J. “Stable Isotope Ecology”. Encyclopedia of Life Sciences. John Wiley &
Sons, Ltd: Chichester, 2010.
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Miocene Shark Tooth Census from
Calvert Cliffs

Carcharhinus, and Notorynchus from North to South
is demonstrated by our data set (compare Table 1
and 2).
Furthermore, the trend observed by Visaggi
Chris Kauffman
and Godfrey (2010) for increasing proportions for
Hemipristis, and possibly C. megalodon and Isurus
Inspired by Visaggi and Godfrey (2010), and
(quantity of teeth found for these two are probably
other related surveys by amateur paleontologists
not statistically significant enough), from North to
published in The Ecphora, we have compiled the
South is demonstrated in this new data.
results of our collecting efforts from two Miocene
Some discrepancies and uncertainties
Calvert Cliff locations, Chesapeake Beach-Randle
between this and the Visaggi and Godfrey (2010)
Cliffs and Matoaka Cottages. 1205 fossil shark teeth
data include differences in the quantity of the larger
were collected between March 2013 and August
and more prized teeth, and a reversal of the
2015 by Chris Kauffman and Tyler Goretzke, both
directional proportion trend for Galeocerdo spp. As
amateur paleontologists. These two locations
was noted by Visaggi and Godfrey (2010), these
correspond to locations CC10 and CC3-CC4, as
differences could be attributed partially to collector
described by Visaggi and Godfrey (2010). They
bias in the 2010 float tooth sets (preferentially
were chosen primarily because they are publiccollecting more of the larger species, Carcharocles
access collecting localities. Furthermore, the
and Isurus, and the more ornate ones – Notorynchus
northern Chesapeake Beach-Randle Cliff area, the
and perhaps Hemipristis) and also for our new data,
cliff is comprised of the rich Calvert Formation
where current preferential collecting is skewing the
fossiliferous layers, and for the more southern
available proportions. Note that the two locations for
Matoaka Cottages location, the overlying cliff strata
this data are heavily collected, and from speaking
preserve the rich Choptank Formation fossiliferous
with many collectors at those areas, they do
layers. Therefore, there was an expectation that the
preferentially keep more of the larger and ornate
float teeth collected at each site derive mostly from
teeth. Also our methodology was to collect
the time interval represented by the respective
everything visible, including the smaller teeth (we
overlying cliff strata. Caution is in order here; we
strove to get it ‘all’). This probably had the greatest
realize that the shark teeth found at each location
effect on the quantity of Carcharhinus found (many
derive both from erosion of the local cliff layers and
of which are relatively small, under 1/8’’ height).
from teeth that are washed in from underlying strata
We have a higher percentage of ‘Uncertain’
off-shore or from other areas (smaller teeth are more
Carcharhinus vs Negaprion teeth from both
easily transported).
locations (Table 1), with most of these likely being
Collecting methods were a combination of
actual Carcharhinus spp., not Negaprion. So, if
picking up samples by hand at surf’s edge, shallow
these ‘uncertain’ teeth were added to the
digging and sifting at surf’s edge and on beach
Carcharhinus totals the percentages would have
sand/gravel, and a very small fraction of the teeth
skewed Carcharhinus even higher.
were found in slump piles adjacent to the cliffs.
In summary, our data corroborates previous
Consequently, all teeth were collected as float (no in
studies regarding what species lived in the area
situ samples).
during the two geologic intervals represented at these
For the same collecting effort (i.e. time spent
two locations, and the general proportion trend from
collecting), more than three times more teeth were
North to South for most genera/species, but as noted
collected at Randle Cliffs (North, Calvert Formation)
by Visaggi and Godfrey (2010): “the data should not
than at Matoaka Cottages (South, Choptank
be interpreted as an accurate reflection of the actual
Formation).
numbers of individual sharks that lived in the
Salisbury Embayment during the Miocene. Rather,
Results
the data sets approximate the original proportions
The trend of decreasing proportions as noted
of teeth shed by various shark genera during that
by Visaggi and Godfrey (2010) for Carcharias,
interval of geologic time.”
Newsletter website: http://calvertmarinemuseum.com/204/The-Ecphora-Newsletter
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Future plans include continuing to collect at
these two sites, find a more Southern site (i.e., St.
Marys Formation) to begin collecting teeth, and to
recruit additional young collectors, because I think
this ongoing project is a great way to learn basic
paleontology / good collecting habits. I would also

like to investigate what data is available for the rate
of tooth loss in extant species (and size/age) as a way
to begin to relate this tooth census to proportions of
actual sharks living during the Miocene.

Table 1: Our supplementary float data for the two collecting locations expressed as the proportional abundance of
teeth.
Notorynchus primigenius
Squatina subserrata
Rhincodon typus
Carcharias spp.
Isurus spp.
Carcharodon carcharias
Carcharocles chubutensis
Carcharocles megalodon
Alopias latidens
Uncertain—Carcharias vs.
Isurus
Hemipristis serra
Carcharhinus spp.
Galeocerdo aduncus
Galeocerdo contortus
Negaprion eurybathrodon
Rhizoprionodon fischeuri
Sphyrna laevissima
Uncertain—Carcharhinus vs.
Negaprion
Uncertain—Galeocerdo spp.
Uncertain—Unknown
Total

CC3-4
0.55%
0.00%
0.00%
0.55%
1.39%
0.00%
0.00%
0.00%
0.28%
0.00%

CC10
0.95%
0.12%
0.00%
12.0%
0.83%
0.00%
0.00%
0.12%
0.12%
0.00%

Total
0.83%
0.08%
0%
8.55%
1.00%
0%
0%
0.08%
0.17%
0%

8.86%
44.6%
6.37%
4.99%
2.22%
0.00%
0.83%
24.65%

4.86%
55.5%
5.21%
5.21%
0.6%
0.12%
0.95%
10.3%

6.05%
52.2%
5.56%
5.15%
1.08%
0.08%
0.91%
14.6%

1.11%
3.6%
100%

1.3%
1.24%
1.9%
2.4%
100.09% 100%

Table 2: From Visaggi and Godfrey (2010): The float data set expressed as the proportional abundance of teeth.
Order Hexanchiformes
Notorynchus primigenius
Order Squatiniformes
Squatina subserrata
Order Orectolobiformes
Rhincodon typus
Order Lamniformes
Carcharias spp.
Isurus spp.
Carcharodon carcharias
Carcharocles chubutensis
Carcharocles megalodon
Alopias latidens
Uncertain—Carcharias vs.
Isurus
Order Carcharhiniformes
Hemipristis serra
Carcharhinus spp.
Galeocerdo aduncus
Galeocerdo contortus
Negaprion eurybathrodon
Rhizoprionodon fischeuri
Sphyrna laevissima
Uncertain—Carcharhinus vs.
Negaprion
Uncertain—Galeocerdo spp.
Uncertain—Unknown
Total

CC1

CC2

CC3

CC4

CC5

CC6

CC7

CC8

CC9

CC10

Total

0.33%

0.00%

0.36%

2.19%

0.46%

0.66%

0.50%

0.13%

0.36%

4.60%

0.70%

0.00%

0.00%

0.00%

0.00%

0.02%

0.00%

0.00%

0.10%

0.04%

0.06%

0.04%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.06%

0.00%

0.16%
6.84%
0.00%
0.00%
0.33%
0.33%
0.00%

0.00%
35.71%
0.00%
0.00%
10.71%
0.00%
0.00%

2.17%
22.38%
0.00%
0.00%
7.58%
0.00%
0.00%

1.75%
14.04%
0.00%
0.00%
5.70%
0.00%
0.00%

2.18%
5.78%
0.00%
0.02%
1.25%
0.23%
1.02%

5.19%
5.54%
0.04%
0.00%
1.17%
0.55%
2.22%

2.38%
2.66%
0.00%
0.00%
0.17%
0.50%
0.22%

5.69%
3.83%
0.00%
0.00%
0.18%
0.48%
0.53%

8.45%
2.07%
0.00%
0.00%
0.23%
0.27%
2.37%

10.14%
4.49%
0.00%
0.00%
0.29%
0.12%
0.47%

5.52%
4.30%
0.00%
0.00%
0.70%
0.32%
1.34%

26.06%
38.76%
10.26%
11.07%
2.12%
0.00%
0.00%
1.14%

32.14%
17.86%
3.57%
0.00%
0.00%
.00%
0.00%
0.00%

32.13%
16.97%
6.86%
8.30%
1.44%
0.00%
0.36%
0.36%

9.21%
46.49%
4.82%
8.77%
1.32%
0.00%
0.88%
1.75%

20.35%
41.70%
7.86%
9.68%
1.04%
0.00%
0.53%
1.34%

16.55%
33.61%
12.33%
16.39%
0.70%
0.00%
1.29%
0.35%

8.76%
55.19%
9.32%
10.32%
0.11%
0.00%
1.55%
0.06%

11.64%
50.74%
8.06%
11.77%
0.53%
0.00%
1.01%
0.76%

9.66%
49.34%
9.04%
10.97%
0.13%
0.01%
0.90%
0.60%

8.04%
56.88%
3.38%
3.61%
0.12%
0.23%
0.64%
0.17%

13.71%
46.41%
8.53%
10.74%
0.54%
0.02%
0.87%
0.72%

0.16%
2.44%
100%

0.00%
0.00%
100%

0.72%
0.36%
100%

0.00%
3.07%
100%

0.72%
5.82%
100%

1.41%
1.99%
100%

2.00%
6.27%
100%

0.71%
3.85%
100%

1.61%
3.95%
100%

0.23%
6.47%
100%

1.10%
4.42%
100%
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Table 3: Data totaled for all collecting trips and both collectors:

Chesapeake
Beach: Float Pctgs Of
Shark Species
Sub-Totals Total
Snaggletooth - Hemipristis serra
41
4.86
Sand Tiger - Carcharais spp.
101
12
Mako - Isurus spp.
7
0.83
Uncertain - Carcharias vs. Isurus
0
0
Tiger - Galeocerdo aduncus
44
5.21
Tiger - Galeocerdo contortus
44
5.21
Uncertain - Galeocerdo spp.
11
1.3
Meg - Carcharocles megalodon
1
0.12
Meg - Carcharocles chubutensis
0
0
Cow - Notorynchus primigenius
8
0.95
Hammerhead - Sphyrna laevissima
8
0.95
Gray - Carcharhinus spp.
468
55.5
Lemon - Negaprion eurybathrodon
5
0.6
Uncertain - Carcharhinus vs. Negaprion
87
10.3
Thresher - Alopias latidens
1
0.12
Angel - Squatina subserrata
1
0.12
Sharpnose - Rhyzoprionodon
1
0.12
Uncertain - Unknown spp.
16
1.9
TOTALS:

844 100.09

Hours Collecting Effort:

59 hrs.

Productivity by site:
(teeth collected per hour)

14.3 teeth / hr

Matoaka
Cottages:
Float Sub- Pctgs Of
Totals
Total
32
8.86
2
0.55
5
1.39
0
0
23
6.37
18
4.99
4
1.11
0
0
0
0
2
0.55
3
0.83
161
44.6
8
2.22
89 24.65
1
0.28
0
0
0
0
13
3.6
361
79.5 hrs.
4.6 teeth / hr

100

Combined
Pctgs of
Combined Combined
Sub-Totals Total
73
6.05
103
8.55
12
1
0
0
67
5.56
62
5.15
15
1.24
1
0.08
0
0
10
0.83
11
0.91
629
52.2
13
1.08
176
14.6
2
0.17
1
0.08
1
0.08
29
2.4
1205
138.5 hrs.
8.7 teeth / hr

Newsletter website: http://calvertmarinemuseum.com/204/The-Ecphora-Newsletter
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Table 4: Data by individual collecting trip and collector (Chris’ in black, Tyler’s in red):

Shark Species
Snaggletooth - Hemipristis serra
Sand Tiger - Carcharais spp.
Mako - Isurus spp.
Uncertain - Carcharias vs. Isurus
Tiger - Galeocerdo aduncus
Tiger - Galeocerdo contortus
Uncertain - Galeocerdo spp.
Meg - Carcharocles megalodon
Meg - Carcharocles chubutensis
Cow - Notorynchus primigenius
Hammerhead - Sphyrna laevissima
Gray - Carcharhinus spp.
Lemon - Negaprion eurybathrodon
Uncertain - Carcharhinus vs. Negaprion
Thresher - Alopias latidens
Angel - Squatina subserrata
Sharpnose - Rhyzoprionodon
Uncertain - Unknown spp.

Chesapeake Beach: Beach Float
0+3+5+4+5+4+0+14+6
6+2+11+13+8+20+3+28+10
1+0+3+0+3+0+0+0+0
0+0+0+0+0+0+0+0+0
0+3+5+9+2+3+3+12+7
0+6+5+4+2+4+0+16+7
0+1+1+2+2+0+2+2+1
0+1+0+0+0+0+0+0+0
0+0+0+0+0+0+0+0+0
0+0+1+2+3+1+0+1+0
0+0+0+0+3+0+0+3+2
3+20+40+41+65+55+33+128+83
0+2+0+0+2+0+0+0+1
0+4+11+13+11+13+7+16+12
0+0+0+0+1+0+0+0+0
0+0+0+0+1+0+0+0+0
0+1+0+0+0+0+0+0+0
0+0+2+2+3+4+2+3+0

Pctgs Of
Sub-Totals Total
Matoaka Cottages: Beach Float
41
4.86 0+1+2+4+2+0+1+2+0+2+1+4+3+7+3
101
12
0+0+0+0+0+0+0+0+0+0+0+1+0+1+0
7
0.83 1+1+1+0+0+0+0+0+0+0+0+0+1+1+0
0
0
0+0+0+0+0+0+0+0+0+0+0+0+0+0+0
44
5.21 0+0+2+11+0+0+0+0+0+0+0+1+1+4+4
44
5.21 0+1+0+5+0+0+0+0+0+0+0+ 3+1+5+3
11
1.3
0+0+0+0+0+0+1+0+0+0+1+0+0+2+0
1
0.12 0+0+0+0+0+0+0+0+0+0+0+0+0+0+0
0
0
0+0+0+0+0+0+0+0+0+0+0+0+0+0+0
8
0.95 0+0+0+0+0+0+0+1+0+0+0+0+0+0+1
8
0.95 0+1+0+2+0+0+0+0+0+0+0+0+0+0+0
468
55.5 0+0+2+8+0+4+2+3+0+0+0+9+17+44+72
5
0.6
0+3+0+1+1+1+0+0+0+0+0+0+0+1+1
87
10.3 0+2+6+1+0+2+1+3+0+0+2+4+4+21+43
1
0.12 0+0+0+0+0+0+0+0+0+0+0+1+0+0+0
1
0.12 0+0+0+0+0+0+0+0+0+0+0+0+0+0+0
1
0.12 0+0+0+0+0+0+0+0+0+0+0+0+0+0+0
16
1.9
0+0+1+2+0+0+0+0+0+0+0+0+0+0+10

TOTAL 844
Chris Kauffman's Trip Numbers by Site:
Chesapeake Beach

Hrs:

100.09

Pctgs Of
Sub-Totals Total
32
8.86
2
0.55
5
1.39
0
0
23
6.37
18
4.99
4
1.11
0
0
0
0
2
0.55
3
0.83
161
44.6
8
2.22
89
24.65
1
0.28
0
0
0
0
13
3.6

TOTAL 361

100

Matoaka Cottages

26,28,32,33,34,45,47,49
25,27,30,35,37,38,41,46,48,53,54
3, 4, 8, 8, 10, 5, 11, 5 = 54 hrs 1, 3, 8, 6, 0.5, 6, 1, 0, 1, 4, 16 = 46.5 hrs

Tyler Goretzke's Trip Numbers by Site:
Chesapeake Beach
45
Hrs:
5 = 5 hrs

Matoaka Cottages
38,46,53,54
6, 3, 8, 16 = 33 hrs

Reference
Visaggi, C. C., and S. J. Godfrey. 2010. Variation in composition and abundance of Miocene shark teeth from
Calvert Cliffs, Maryland. Journal of Vertebrate Paleontology 30: 1, 26-35.
DOI: 10.1080/02724630903409063
☼

Newsletter website: http://calvertmarinemuseum.com/204/The-Ecphora-Newsletter

6 The Ecphora December 2015

Carboniferous Shark
http://www.iflscience.com/plants-andanimals/ancient-mega-shark-unearthed-texas
Submitted by Jeri Cuffley. ☼

Duria Antiquior
In 1830, Henry De La Beche painted the first
watercolor scene showing a variety of prehistoric
creatures interacting with one another and their
environment. Apparently, this was the first time
extinct creatures were shown defecating. The
painting was so popular Henry commissioned
George Scharf to create lithographic prints based on
his work that he could sell. During the 19th century, a
few artists created engravings based on Duria
Antiquior, including Johann Georg Heck. The
following three images are from a print by Heck; one
of the only artists who did not remove the falling
feces from the picture.

Artist – Engraver: Johann Georg Heck
Type of Print: Steel Engraving
Year of Printing: 1851 – 1855
Published in: Iconographic Encyclopedia

You too might defecate (arrows) if you had the
misfortune of being bitten by a pliosaur. Image and
text (edited) submitted by G. Frandsen. ☼
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Pleistocene Distribution of
Alligators
George F. Klein
Some readers may recall my article in the
September 2006 issue of The Ecphora on the
possibility of alligators in Maryland during a warm
interglacial period in the Pleistocene (Ice Ages). The
article concluded that alligators may have been able
to live in Maryland under such conditions, based on
alligator fossils found in Missouri, approximately
200 miles north of their current range.
The site in Missouri where Pleistocene
alligator fossils have been found is near the town of
Herculaneum, about 40 miles south of St. Louis, is
dated at 130,000 – 10,000 years before present,
abbreviated as 130 - 10 Ka. I was unable to find
more specific dating for this location.
The Pleistocene consisted of cold glacial
periods, where massive ice sheets built-up and
covered a great deal of North America, alternating
with warmer interglacial times, where the ice sheets
receded. The present time is a warm interglacial time
period.
The glacial periods are named by geologists,
often times after the location where evidence of them
was first discovered. The most recent is referred to
as the Wisconsinan, which lasted from 85-11 Ka [2].
During the Wisconsinan, ice sheets extended to New
York City.
In chronological order, the glacial periods
prior to the Wisconsinan are the Illinoian and the
Kansan, with the interglacial period between the
Wisconsinan and the Illinoian referred to as
Sangamonian. The interglacial between the Illinoian
and the Kansan was called the Yarmouthian, but this
is now considered obsolete due to an error in
deciphering the volcanic ash layers used for dating.
Geologists now refer to the Yarmouthian as “preIllinoian”.
In addition to the Herculaneum site, there is
another location in Missouri where Pleistocene
alligator fossils have been found. This is the Jones
Spring site, which is west of Herculaneum, Hickory
County, in south-central Missouri. This location has
been dated to 40-49 Ka [1].

Other Pleistocene sites have produced
alligator fossils from unlikely locations. The
Burnham site in north central Oklahoma is dated to
41 - 12 Ka. This site is also an archeological site and
contains human artifacts. It is possible that the
alligator material is far older than the archeological
material, as there is evidence of reworking at the site.
In Texas, the Slaton Quarry site in Lubbock County,
has yielded alligator material. This location is dated
to pre-Illinoian, perhaps about 600 Ka. Finally, the
most interesting location is the Cragin Quarry in
Meade County, Kansas, which is Sangamonian, 125
-75 Ka.
These locations are shown in Figure 1,
compared to the modern distribution of the alligator.

Figure 1: Modern range of the American Alligator,
Alligator mississippiensis, (shaded) with Pleistocene
fossil locations shown. H = Herculaneum, MO; J =
Jones Spring, MO; B = Burnham site, OK; S =
Slaton Quarry, TX; C = Cragin Quarry, KS. Map
from Ref [3].
I looked at recent weather data records for
the northernmost locations for alligators. About the
farthest north alligators live in the US is Martin
County, North Carolina. Average January winter
high is 50°F with an average January minimum of
31.5°F and an average annual rainfall of 43 inches.
Another unusual location for today’s
alligators is southeastern Oklahoma, McCurtain
County. Here, the average winter high is 49°F with
an average January minimum of 29.2°F and an
average annual rainfall of 52 inches.

Newsletter website: http://calvertmarinemuseum.com/204/The-Ecphora-Newsletter
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Therefore, we can conclude that in order for
alligators to survive, the minimum winter
temperatures have to be fairly close to freezing, with
winter highs around 50°F and a fair amount of yearly
rainfall, 40 – 50 inches.
Meade County, Kansas contemporary
weather records are also quite interesting. Average
January high is 44°F with an average January
minimum of 19°F and an average annual rainfall of
23 inches. A dry and cold climate, where alligators
could certainly not survive today.
The Burnham site in Oklahoma and the Jones
Spring site in Missouri are in the 40,000 year old
range. This is interesting because the dating would
put the alligator material in the mid-Wisconsinan and
I would have expected temperatures in these
locations to be far too cold for alligators to survive.
It is possible that these sites are incorrectly dated or
there was a temporary warming at this time, allowing
alligators to move northward. Glacial ice reached its
maximum advance approximately 25 - 20 Ka ago, so
by 40 Ka, ice might have been well advanced in
North America.
From Figure 1, we can see that the range of
the alligator during certain periods of the Pleistocene
extended considerably north and west of its current
range. This points to a warmer and wetter climate
during though time periods.
I also looked at east coast Plio-Pleistocene
deposits. Interestingly, the Pliocene Yorktown
Formation does not contain alligator fossils [5]. It is
a marine deposit, so terrestrial animals in it are not
that common. Pleistocene deposits, such as the
Flanner Beach Formation and the James City
Formation do not contain alligator fossils either.
Both these formations are marine as well. The James
City Formation was put down during a warming
interval and is approximately 1.2 – 1.8 million years
old. The Flanner Beach Formation is about 400 –
500 Ka and was probably deposited during a
warming interval also [6]. The fossil presence of
alligators in the areas where these formations occur
(northeastern North Carolina, southeastern Virginia)
cannot be confirmed. However, it is probable that
alligators were present in the area, as they are
present there now. Their fossils have not been found,
possibly due to the marine nature of these
formations.

Figure 2: Alligator skull (upper left) and forelimb
(center) in a plaster jacket, from the Gray Fossil Site
[7].
The range of the alligator has shrunk
considerably since warmer Tertiary time periods.
The genus Alligator appears in the late Eocene of
South Dakota. During the Miocene and Pliocene,
alligators lived in Nebraska and mountainous areas
of Tennessee. Alligators are found at the Gray Fossil
Site, near Knoxville, TN (northeastern Tennessee),
which is late Miocene- early Pliocene in age [7].
This site is at an approximate elevation of 1600 feet
today and would have been a higher altitude when
deposited.

Figure 3: Alligator at the Alligator River National
Wildlife Refuge, North Carolina
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During colder, glacial times, its range
undoubtedly shrank further, with Florida, Southern
Louisiana and southern Texas probably acting as
refugiums during glacial maximum times.

Ocean Sunfish (Mola mola)
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☼

Info on the Rutgers Geology Open
House in January 2016
https://geologymuseum.rutgers.edu/sites/default/files
/pdf/geology-museum/2016-open-house-flyer.pdf
Submitted by DVPS

The ocean sunfish (Mola mola) is the heaviest known
bony fish in the world. It has an average adult
weight of 1,000 kg (approximately 2200 pounds).
Illustration: Spolia Atlantica. Bidrag til Kundskab
om Klump- eller Maanefiskene (Molidae). Japetus
Steenstrup and Chr Lutken Published 1898.
(Editor’s Note: Mola rotunda was the older name.)
Submitted by E. and L. Williams. ☼

Human Evolution in 1 Minute
This 1 minute video illustrates 6 million
years of human evolution using forensics and fossils
at:

http://earthsky.org/human-world/6-million-years-of-humanevolution-in-1minute?utm_source=EarthSky+News&utm_campaign=9655f3
9cf7EarthSky_News&utm_medium=email&utm_term=0_c643945d
79-9655f39cf7-394481109

Submitted by K. Carpenter.
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North Carolina Shell Club
On Saturday, September 12, 2015, I had the
pleasure of speaking at the Calvert Marine Museum
Fossil Club meeting. The purpose of my visit was to
introduce my club, the North Carolina Shell Club
(ncshellclub.com). This proved to be a great
introduction for both clubs and could allow for
future opportunities on both sides for some out-ofthe-ordinary adventures and speakers.
March 1957 was the first officially held
North Carolina Shell Club meeting. Since then the
number of members has grown to over 115, current
year. Individuals from all walks of life fill our club:
those who have made a career studying the world of
mollusks, casual collectors, and those who view it as
a serious hobby. Families with children ranging in
ages of 10 to college age enjoy being part of the
meetings and field trips. We offer “Junior”
categories in collecting and competitions.
At each of our meetings, speakers and
presenters are scheduled to educate and enlighten us
about their travels and experiences in the diverse
marine, land, and fresh water world. Regular
“collecting” field trips, auctions, shell shows,
fundraisers, and competitions with shell craft and
educational entries are part of our club’s activities.
We are pleased to say that we are regularly able to
fund a scholarship through the University of North
Carolina Wilmington to candidates studying Marine
Biology. Funds for this are raised through club
events.
Club planning meetings are held in January
for the upcoming year’s plans and events. Four
quarterly meetings are held during the year at
various locations through the coastal North Carolina
region.
Occasionally there are organized club trips
that take members out of the country to other
worldly parts for special collecting opportunities.
This year I participated in the trip to the Dominican
Republic.
Confirmed for 2016 already, are our first two
meeting dates with field trips scheduled. Our first
meeting will be held on Ocracoke Island at the Outer
Banks, NC the weekend of March 18th and 19th. The
field trip will take us to Portsmouth Island. Last year
a representative of the local newspaper on Ocracoke,

the Ocracoke Current, attended our Friday night
meeting and came on the field trip to Portsmouth
Island as our guest the next day. You can read about
her experience with the club on Portsmouth, entitled
“Scotch Bonnets and Sand Dollars”, online at
www.ocracokecurrent.com/109598.
May 20 and May 21st is our second scheduled
meeting and planned field trip to areas such as
Shackelford Banks, NC (an island just across the
inlet from Cape Lookout in which the position of the
island sticks out far enough in the Atlantic to catch
some of the Gulf current, therefore depositing more
interesting, warm water shells), or Cape Lookout,
NC with it’s beautiful lighthouse.
Our club is constantly “in motion” looking
for new opportunities, learning experiences,
community programs in which we can bring the
world of seashells to others.
Please feel free to view our club’s website for
membership
and
club
information
at
ncshellclub.com.
I want to thank the Calvert Marine Museum
Fossil Club for their enthusiastic welcome and look
forward to future adventures!
Submitted by Dora Zimmerman
North Carolina Shell Club member
☼

Biofluorescent Sea Turtles?
Yup!
The
world
beyond
perceptions…check it out at:

our

visible

http://video.nationalgeographic.com/video/news/150
928-biofluorescent-hawksbill-sea-turtlevin?utm_source=Facebook&utm_medium=Social&u
tm_content=link_fb20150929videoglowingturtlevod&utm_campaign=Content&sf13589
547=1
Submitted by D. Moyer. ☼
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Kelly Tarlton’s Sea Life Aquarium
Auckland, New Zealand

Table Transformation
Before…

After…
http://www.tripadvisor.com/LocationPhotoDirectLinkg255106-d256914-i24275911Kelly_Tarlton_s_Sea_Life_AquariumAuckland_North_Island.html

It would be worth going to New Zealand just to ride
in this buggy. New collections vehicle for CMM
Paleo…just a suggestion.
Submitted by J. Nance and R. Reese. ☼

Teredo Burrowed Petrified Wood

This teredo-burrowed piece of petrified wood was
collected in the UK by Dr. Storrs Olson and Andrew
Oxford and recently donated to the Calvert Marine
Museum. Photo by S. Godfrey. ☼

Jeri Cuffley breathed new life into this old wooden
table, turning it into a wonderful tribute to the bite
force of the great white shark, Carcharodon
carcharias. Photos submitted by J. Cuffley. ☼
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Sculpted Meg Tooth

I just replaced the Jaws actors (Roy Scheider,
Richard Dreyfuss, Robert Shaw) with the NERDS
members names. Obviously "Doug Stover" (the
birthday boy and the one who found that original 6"
fossil tooth) is the main character. Photos submitted
by J. Cuffley. ☼

Taphonomy of a Meg Tooth

Meg tooth sculpture (right) by Jeri Cuffley for Doug
Stover. The original is a 6"-long meg tooth (the one
on the iPad). Hand by J. Cuffley.

The Size of your
Boat Won’t Matter

Credits:

When half a meg tooth, like the one shown here, is
found on the beach, we usually assume that it was
whole when it first eroded from the cliffs, but this
find by Paige Fischer demonstrates otherwise. This
half-tooth was found in situ in such a way that when
the tooth was originally entombed by the sandy
sediments, it had already been split lengthwise. It is
impossible to say how or why it was split before it
became buried 12 million years ago. So the next time
you find a half-meg on the beach, it may have been
that way since the Miocene. Photo by S. Godfrey. ☼
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Cold Weather Dinosaurs

Panamanian Shark Pendant

http://www.sciencedaily.com/releases/2015/09/1509
22104639.htm
Submitted by M. Godfrey. ☼

Walters Art Museum
Shark pendant worn by a Panamanian (700-1520
CE) in hopes that it would harness the power and
fearsome qualities of this animal. The Walters Art
Museum. Photos by S. Godfrey. ☼
Learn more about The Walters Art Museum at:
https://www.thewalters.org/
☼

I recently had the pleasure of exploring The Walters
Art Museum (Baltimore, Maryland) for the first
time, and what a treasure it is! “It is one of only a
few museums in the world to present a panorama of
art from the third millennium B.C. to the early 20th
century. The thousands of treasures range from
mummies to arms and armor, from old master
paintings to Art Nouveau jewelry.” I was especially
taken with the 17th century gallery (above); arranged
to resemble a large curio cabinet (i.e., an early
natural history museum). There are so many
amazing artifacts, including fossils, and works of art
to admire.

Shark Home Address

Costa Rican Gold Pendant

Lost wax exhibit at The Walter Art Museum showing
how a gold effigy pendant (400-1500 CE) of a
human playing a drum and a flute was made.

Here’s a friendly Calvert County way to welcome
people to your home… Photo by S. Godfrey. ☼
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Tasmanian Tiger

Quote from: https://en.wikipedia.org/wiki/Thylacine
☼

Dolphin Periotic

As part of a behind-the-scenes tour by Collections
Manager Ned Gilmore given to John Nance and me
at the Academy of Natural Sciences of Drexel
University (Philadelphia), we saw this mount of the
extinct Tasmanian tiger (Thylacinus cynocephalus).
Photo by S. Godfrey.
“Thylacinus cynocephalus, Greek for "dog-headed
pouched one") was the largest known carnivorous
marsupial of modern times. It is commonly known as
the Tasmanian tiger (because of its striped lower
back) or the Tasmanian wolf. Native to continental
Australia, Tasmania and New Guinea, it is believed
to have become extinct in the 20th century. It was
the last extant member of its family, Thylacinidae;
specimens of other members of the family have been
found in the fossil record dating back to the late
Oligocene.
The thylacine had become extremely rare or extinct
on the Australian mainland before British settlement
of the continent, but it survived on the island of
Tasmania along with several other endemic species,
including the Tasmanian devil. Intensive hunting
encouraged by bounties is generally blamed for its
extinction, but other contributing factors may have
been disease, the introduction of dogs, and human
encroachment into its habitat. Despite its official
classification as extinct, sightings are still reported,
though none has been conclusively proven.”

Pam Platt found this Miocene dolphin periotic along
Calvert Cliffs. When found, it had broken through
the very thick bone of the pars cochlearis showing
the cochlear apparatus (snail-like coil) in section
within. This complex coiled structure is what allows
us (including all mammals) to discriminate between
different frequencies of sound. Below, an illustration
showing a section through the human cochlea. Photo
by S. Godfrey. ☼

Illustration from: Henry Vandyke Carter - Henry Gray

(1918) Anatomy of the Human Body. Bartleby.com: Gray's
Anatomy, Plate 928. Licensed under Public Domain via
Commons
https://commons.wikimedia.org/wiki/File:Gray928.png#/media
/File:Gray928.png
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Follow-up: Bizarre Dolphin
Lower Jaw Fragment

Stratford Hall Wine Fest

In the June issue of The Ecphora, this partial jaw
fragment found by Gary Grimsley was featured. He
contacted New Zealand paleontologist, Dr. Ewan
Fordyce, who responded with the following
comments: “Yes, the specimen is unusual for the
Coastal Plain sequence. It reminds me of the early
Miocene Italian species, Eoplatanista italica (photos
below), although your specimen is apparently
larger. E. italica has a compressed mandible, which
deepens posteriorly. I attach 2 pictures of the
holotype skull, one dorsal and one lateral. The scale
bar is in mm.”

Mike and Kathy Ellwood represented the Calvert
Marine Museum Fossil Club at this year’s wine
festival at Stratford Hall, VA. Many thanks! Photo by
S. Godfrey. ☼

Skate Scute – Whale Fluke

Text and photos of E italica submitted by E.
Fordyce. ☼
Jeri Cuffley found this curious fossilized skate scute.
Photo submitted by J. Cuffley. ☼
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Titanoboa Vertebra

Remember This?

Stingray Emblem…

A Titanaboa vertebrae (upper center) alongside the
vertebrae of a green anaconda. Needless to say, the
size difference is extraordinary and a poignant
reminder of the gigantic size of Titanoboa. Hand by
R. Hulbert (Florida Museum of Natural History).
Text and photo submitted by B. Hargreaves. ☼

CALVERT MARINE MUSEUM
FOSSIL CLUB EVENTS
Saturday, March 5th, 2016. 1pm – fossil club
meeting followed by a paleo public lecture TBA. ☼

Stingray - the car in keeping with our interest in all
things chondrichthyan…
http://www.foxsports.com/speed/wpcontent/uploads/2013/11/2014-Chevrolet-Corvette109.jpg ☼

Croc-Correction
The croc rostrum illustrated in the September issue
of The Ecphora (page 8) is not Eosuchus. That genus
has closely spaced tooth sockets; not widely spaced
sockets as shown in the picture. More likely it is
Thoracosaurus clavirostris.
Submitted by Dr. Robert Weems. ☼ Thank you!
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Raccoon Prints in Mud

Making?" looks more like a Wild Turkey hen. The
barred wing feathers are a "dead" giveaway.
Submitted by Kyle Rambo
Conservation Director
PW Environmental Division ☼ Thank you!

‘Mother’ of all Horseshoe Crabs

I love the way the fluid mud dripped off its toes.
NASA Goddard campus, Greenbelt, MD. Photos by
S. Godfrey. ☼

Correction:
Vulture - Fossil in the Making?

In the September issue of The Ecphora (page 10), the
bird carcass included in "Vulture - Fossil In the

Brianna holds the largest horseshoe crab (Limulus
polyphemus) that I have ever seen. The full length of
this individual is 25 13/16 inches (65.5 cm). Females
are typically 25 to 30% larger than males and are
usually up to 60 cm (24 in) in length (including tail).
This individual was found dead (it is not a molt) on
the beach south of Cove Point Lighthouse, Calvert
County, MD in July 2015. It is heartening to see that
very large horseshoe crabs are still able to inhabit
the Chesapeake Bay. Photo by S. Godfrey. ☼
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The Ecphora is published four times a year
and is the official newsletter of the Calvert Marine
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Many thanks to John Nance for proofreading this
edition.
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