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Two Competing Hypotheses Regarding
Phylogenetic Relationships among Pinnipeds
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(From Demere, Berta, Adam 2003)

1 — basal phocoids (phocids and desmatophocids) before 18Ma

2 — dispersal phocid from the N. Pacific into N. Atlantic ~15Ma

3 — dispersal monachine into eastern S. Pacific and/or S. Atlantic E-.M. Miocene
4 — dispersal lobodontines southward into cold waters

5 — Monachus from Mediterranean into Caribbean, and Hawaiian isles.

6 — phocines into Arctic and their diversification here

7 — speciation Pusa caspica and Pusa sibirica from P. hispida in Pleistocene
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FOUR SUBFAMILI

Lower-Middle Miocene 23.3-11.2 m.y.a.
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Feeding distribution of modern seal
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Phocinae Monachinae Cystophorinae

Tip of the arrow points to the middle of the humeral trochlear crest;
A) in Phocinae — at the level of the coronoid fossa
B) in Monachinae — arch-like elevated over the coronoid fossa
C) in Cystophorinae — wave-like raised over the coronoid fossa




Differences in the postcranial elements
among subfamilies of the true seals
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CHARACTERS OF FEMUR

<+ Body size

+ Lesser trochanter present or absent

Oligocene seal

23.3 m.y.a.

+ Different development of mm.

Koretsky and Sanders, 2002



FUNCTIONAL MORPHOLOGY
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Conclusion: not such a good swimmer, semiaquatic animal




(NTOGENETIC
VARIATION

Praepusa tarchankutica, Crimea Koretsky, 2001



ONTOGENETIC AND SEXUAL VARIATION

YOUNG

OLD

LEE CREEK MINE, NC, USA Koretsky and Ray, 2008



SEXUAL
DIMORPHISM

Fossil seal Recent seal Koretsky 1987, 2001;
Koretsky and Ray, 2008




MORPHOTYPES

& Erignathus
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Koretsky, 2001



Members of subfamily Devinophocinae

13/1
*3 Upperinc. as in Phocinae
*1 Lower as in Cystophorinae
*Total number of incisors as in
Monachinae
(in different combination)

Devinophoca emryi ~16.3-14.9 m.a.y.

Devinophoca claytoni (16.3 m.y.a.)
Koretsky and Rahmat, 2015 Koretsky and Holec, 2002
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Subfamily Devinophocinae has unique characters and has shared characters with
the 3 extant phocid subfamilies (Cystophorinae, Monachinae and Phocinae)

Derived characters in

pinnipeds:

 Reduce upper 1-st
molar

* Loss of the fovea
between the upper 4-
th premolar and 1-st
molar

* Fused mastoid and
parooccipital

processes o
« Reduces nasolabial fpg &0 aroove
fossa Devinophoca emryi Leptophoca lenis

Koretsky and Rahmat, 2015
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Dental formula: 13/1, C1/1, P4/4, M1/1

D. claytoni mandible has single cusp m1 (unique character)

Rahmat & Koretsky, in press



Subfamily Devinophocinae

Phocinae

Devinophoca claytoni (16.2 m.y.a.) Koretsky & Holec, 2002



ENVIRONMENTAL ADAPTATION IN MIDDLE AND

INNER EAR CAVITY

& L.
hypoglossal canal

Hyperinflated bulla

Ratio between ecto-
and endotympanic

Absence of ursid loop
of internal carotid a.

Koretsky & Holec, 2002



ALISPHENOID CANAL
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canal
Presence or ...

... absence of
alisphenoid
canal

The alisphenoid canal ---located between the palate and the basicranium;

transmits the internal maxillary v. (terminal branch of external jugular v).
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Carnivoran skulls
showing location of the
alisphenoid canal and
alisphenoid groove

Abbreviations:

al. c. = alisphenoid canal;
al. g. = alisphenoid groove;
for. 0. = foramen ovale.




LOCATION OF ALISPHENOID CANAL (al.c.) and
ALISPHENOID GROOVE (al.g.)

Generalized otariid Southern sea lion Brown bear

Devinophoca emryi Leptophoca lenis Sea otter

Early-Middle Miocene; ~16 Ma; Late-Early Miocene; ~18 Ma;
Badenian. Vienna Basin. Slovakia Calvert Formation. MD

Koretsky &Rahmat, 2015



Allodesrnus kerrnnertsis 1

L orntra carnadertsis
Puijila darwini T

IDevinophoca clayviorni T
IDevinophoca emrryvi -t

Leptophoca lernnis T
Pusa caspica

|—|:Pusa hispida

Pusa sibirica

PPhoca largha

Phoca vitulina
L r7alichoers Sryvpus

Erignathus barbartus

Pagophilus gcroenlandica
IHHistriophoca fasciata

Pliophoca etrusca T

Callophoca obscura T

NMornnachis schawuirnnslaridi

NMorzcaches morzcackhees

IHomiphoca capernisis T

Hadrokiris mrcaritirzi 1

L epronyvchotres weddelli

Cyvstophora cristata

Mirournga leornnina

The single, most parsimonious Wagner tree generated by Winclada with
179 steps long, CI=0.57, and RI=0.64







