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ardest concepts for the
0 process is time and

ge.

bserve the process of change and
see change in the context of our
limited life spans.



ore difficult for us to observe. We
agreed upon results of change we
witness.

eed concrete agreed upon units of time.

For the paleontologist and geologist this is the
' geological time scale.



use the study of stratigraphy to
layers of a rock. This concept
in, composition, distribution,
 of usually many layers of

rough the use of stratigraphy that a
ical record of Earth can be determined.



ical time scale is a system of
easurements that relates
and is used by geologists,
ologists, a er Earth scientists to
the timing and relationships between
hat have occurred throughout Earth’s
history.




onological time scale has been
the use of direct observation

ils. The study of which has
250 years. The use of
servation to sequence rocks is through
e of fossils is called Relative Dating.



recise method of determining
dating. This is through the
ting of rocks that contain

riorate naturally and the rate of this
ation can be measured and very accurate
ages of rocks can be determined.

his method can not be used with sedimentary
rocks.



tary rocks cannot be dated directly
etric dating, which is based on the
rocks are in liquid form, their
ck reset. This technique is
igneous and metamorphic
t were once melted due
to extreme heat and pressure.

entary rock on the other hand consists of
tary particles which were removed and
deposited somewhere else by some sort of fluid
- (generally wind and water). The sedimentary
particles predate the rock which they form.



atford are sedimentary, and are
e Epoch. They record 16.5

Greek words peiwv (meion, “less”) and
(kainos, “new”) and means "less recent"
cause it has 18% fewer modern sea

ates than the next epoch, the Pliocene.
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arted 23 million years
m11110n years ago.

eogene is
s, the earlier Miocene and the
later Pliocene.



nary is the period of



ify specific layers of sediments at the
iffs, paleontologists use microscopic
es, a marine plankton to identify
ene geology at Stratford Hall.



and map layers of rock, geologists
basic unit called a formation.

unit that is distinctive enough
eologic mapper can tell it
rock layers. It must also
enough and extensive enough to plot on a
map.

mations are given names that include the
geographic name of a permanent feature near the
location where the rocks are well exposed.




20logical map of Virginia showing
listinctive geologic areas.



Stratford
aXpose
‘hree
Vilocene

.

- formations.




salvert & Choptank (middle Miocene)
brate fauna

Museum # Calvert Choptank
PPB* PPD A-B C

USNM 337244 X

USNM 016365, 475293; 000256

X
sand shark USNM 475332
copper shark USNM 475199 X
requiem shark new find w g
hardnose shark new find 4 g
extinct sand shark new find g
basking shark USNM 476385
ocerdo aduncus  extinct tiger shark USNM 356960; USNM356960 X w
longtooth tiger shark ~ USNM 025454, USNM 356963 X
Hemipstis serra weasel shark USNM 331636, 337241, 356958 X

L V5

Hexanchus gigas sixgill shark USNM 475338 X



new find

USNM 000475, 024958
USNM 475276, 024958
new find
new find
USNM 025474, 475340

USNM 025451

USNM 475209

ed eagle ray USNM 338797
5 new find
new find
new find
cownose ray new find
wedgefish new find

Calvert

PP B*

PP D

Choptank
A-B C
w
X
X
8
W )
X
w
\%
W 8
X w g
W &
\%
W &
W &



Viost Miocene sharks are essentially
modern, but teeth of the extinct shark
wurcharocles megalodon are

ly prehistoric looking.




Calvert Choptank
PPB* PPD A-B C

USNM 438665 X

new find w

USNM 336491

USNM 025672
\%
USNM 183028
wrasse new find
new find w 2
tilefish USNM 336492, 467776, 467780
antic tarpon new find \%
ack drum new find w g
new find w g
giant slender sunfish USNM 186986 X

cf. S. barracuda  barracuda new find w



yiant slender sunfish (described from
Stratiord Plantation) is also remarkable
for its size.

Ranzania laevis
Length 3 feet

Ranzania grahami
Probable length 10 feet




Calvert Choptank
PPB* PPD A-B C

USNM 025474, 025474; 357848

USNM 024870 X

USNM 024888 X

alse gharial

false gharial

not reported
not reported
t pseudodont pelican  not reported
net not reported

merganser diving duck not reported X



Grocodilians were very different from

sericodon

Thecachampsa sericodon

Thecachampsa antiquus Calvert Formation, Plum Point D
Calvert Formation, Plum Point D

Thecachampsa
antiquus

-~

False gharial (Tomistoma schlegelii)

A

~
_



atherback turtles were much like today,

‘Dermochelys

Psephophorys Procolpochelys . Tmchyagpis
calvertensis grandaeva lardyi



ea or marine turtles

S, R1dley, hawksbill,






Jvachyaspis had strong flippers and
tooth-like serrations along its jaw
margins.




3irds were a mix of old and
new.

) o
;,

Shearwater (Puffinus) Gannet (Morus)

= >

Pseudodont pelican
(Pelagornis)




Calvert Choptank
PPB* PPD A-B C

USNM 377443 X

USNM 377443 X

001; 016759, 022999; 023057 X X

X X
USNM 023130, 023690 X
Charleston Museum X
USNM 023058, 023059 X
USNM 023005; 360744 X

ocetus durinasus cetothere USNM 008518

s arthritis cetothere USNM 360737



Diorocetus

hiatus Aglaocetus Parietobalaena Pelocetus
patulus palmeri calvertensis
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jie larges
0551libaleen

vynalesrom th
Atlantic codst
Cetotheriid)
NS OISCOVE
june 4, 2015 at
stratford Hall.
The'skull is
currently at the
Calvert Marine
Viuseum.




# Calvert Choptank
PPB* PPD A-B C

USNM 025946, 187315 X
USNM 183078 X
whale USNM 320357

USNM 310663

X
long-beaked porpoise USNM 0 5379, 187312
USNM 171069, 214438 X
USNM 256505; 025022 X X
long-beaked porpoise USNM 023038, 171105, X X
452897, 449612, 244401
triodontid dolphin USNM 317884; 449644 X
long-beaked dolphin USNM 020128
Priscodelphinus stenus kentriodontid dolphin USNM 362129, 362130 X

Eurhinodelphis sp. long-beaked porpoise USNM 453017



Representative examples of Calvert-
Ghoptank whales to same scale.

Kentriodon

Zarhachis

Eurhinodelphis




Calvert Choptank
PPB* PPD A-B C

USNM 023061, 284721; 374203 X

USNM 170882 X

347353 X
X
USNM 451022 X?
USNM 025901, 181418, 214942 X
USNM 413627 X
enops” xiphidonticus peccary USNM 025795, 214946 X

Total Species 32 23 36 16

5 species were described from material in these bluffs



sional land animals washed out
uring Calvert-Choptank time.

Gomphothere
lower jaws Gomphotherium

(like Cynorca) Amphicyon



ANTons jij’g flora for the Calvert is known.
‘om Berry, 1916, 1934, 19306)

River or Low bottoms on lower River bars or

estuary swamp stream floodplains behind coastal dunes _or

extinct legume
supplejack
fetterbush
elm

SRR

><I><><><

wild senna
pine
oak
oak
oak
extinct rosaceae
extinct legume
blueberry
rosewood
sumac

holly
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DMMon name Museum #

egatooth shark w

nct tiger shark w

h tiger shark w
w
w
spotted eagle ray w
eagle ray w
spiny boxfish USNM 336496
drumfish USNM 336494
puffer fish USNM 265390
Crocodilians
o Alligator sp alligator USNM 299913, USNM 356002
E irds
o} Alcan. sp. razorbill USNM 242238
= Meleagris sp. turkey not reported
o

O Miocepphus mcclungi auk not reported



Viiocene reptiles and birds
smuch like modern forms

razorbills

o

turkeys auk



right whale

monk seal

earless seal

early grazing horse

extinct peccary
extinct peccary

6 species so far from Eastover

sed on modern world, perhaps 200 species were present and potentially discoverable.

USNM 299959

USNM 023058

USNM 023690, USNM 299708

USNM 320357

USNM 023310

USNM 025743

USNM 170993; USNM 183054

USNM 187239

USNM 215069

USNM 206245

USNM 181708, USNM 244463

USNM 206097



ate Miocene the whale
as essentially modern




oming much like
modern forms.

Merychippus

Cervidae (deer) and Bovidae (bison) had not yet entered North America from Asia.



lihe Plioce

TOm

ne epoch Is missing

stratford Plantation

record.

1thern Virginia however,



e is known of the

ene history of Stratford

DEPOSitsiformed during glacial
1mes arehidden far below

modern sea level.

vo Pleistocene inter '1acia1 units are known
1e Stratford area:

Bacons Castle Formation (ca. 1,600 ka)

The Tabb Formation (ca. 100 ka)



lihe Bacons Castle Formation is very
eached, but ironstone beds preserve
sollen in this unit

N IR N



of “exotic” pollen tells us unit is
less than 1.6 Ma.

Quercus

(oak)

Betula Nyssa Taxodium

(birch) (sweetgum) (bald cypress)



ob Formation caps low
less than 20 feet above
sea level.



of vertebrates have
overed in Tabb
deposits.

USNM 183029

en. et sp. indet. Pronghorn USNM 244234



Viany other kinds of Pleistocene
Animals probably remain to be
found.
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Jevel was
00 feet

titis

day at the peak

I the last ice

age, so

sapeake Bay

did not exist
then.




stratiord Plantation then lay
out 200 miles south of the
glacial ice-front.




Iihe modern Potomac estuary then
Vas a cold climate, meandering
coastal plain river system.



to many cold-climate
animals.

The Cactus Hill site in
southern Virginia indicates
that native people were in
Virginia by 16,000 years ago,
so the last Ice Age saw the

K arrival of the first humans in
i 5 North America. Did they kill

L0 S ;
k oxen are EFW RN T R ff the 1 Is?
known from Saltville | et



s'the last ice-age ended, the northern
glaciers mostly melted away and sea level
fose to its present level.
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Peat sample

A
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Delaware

4

2

Calibrated age (thousands of years BP)




jherise of sea level has drowned
nesower Potomac River beneath
[idal salt-water.



e

ljhe clitfs at Stratford have a cycle of

SY0SIoN & enewal controlled by
NVavesaction eating back at the base of
the cliffs.




s cycle will continue indefinitely because
CHEere Is an eastward longshore coastal
current.
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Joday’s
Ghesapeake
Bays only a

ssnapshot

N time”.




