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Desmostylian fossils from the eastern margin of the
North Pacific are known from Alaska to Baja Caifornia,
Mexico, and from late Early Oligocene to Late Miocene.
The earliest known desmostylian is Behemotops proteus
from the late Early or early Late Oligocene part of the
Pysht Formation on the Olympic Peninsula, Washington.
The last known desmostylians are tooth fragments of
paleoparadoxiids and Desmostylus sp. of early Late
Miocene age (circa 10 Ma) from fragments of paleoparadoxiids
and Desmostylus sp. of early Late Miocene age (circa 10
Ma) from the Santa Margarita Formation near Santa Cruz
County in central California, and from the Monterey
Formation in Orange County, southern California. The
northen-most desmostylian is identified as Cornwallius sp.
or Desmostylus sp.. of Late Oligocene age, from Unalaska
Island, Alaska. The southernmost desmostylian is
“Cornwallius” of Late Oligocene age, possibly from the
San Gregorio Formation, at Punta San Telmo, Baja
California Sur, Mexico.

Oligocene is the time of greatest latitudinal distribution
(Alaska to Baja California) , when the order was
represented by primitive taxa such as Behemotops and
Cornwallius. There are few recorded Early Miocene
desmostylian sites, and the latitudinal distribution of the
group in the eastern North Pacific at that time is restricted.
This might simply be attributable to the scarcity of
appropriate Early Miocene deposits in Mexico, Canada, and
Alaska. Middle Miocene is the time of maximum
taxonomic diversity of the order. Known localities are

numerous and widespread latitudinally, being paricularly
abundant in central and southern California. The robust
record at this time coincides with a period of maximum
climatic temperatures and of extensive marine transgressions.
Late Miocene desmostylian sites are restricted to central
and southern California; rocks of this age are rare or absent
in many parts of Alaska, Washington, Oregon, northern
California, and Baja California correlated with a Late
Miocene regression.

Desmostylians undoubtedly were as widespread
throughout their history as they were during the Oligocene
and Middle Miocene, and times of apparent range restriction
probably reflect absence of outcrops of suitable age and
biases in field work. Desmonstylids typically occur in rock
units that were deposited in shallow water near-shore
enviroments, where they are sometimes found in association
with paleoparadoxiids. In offshore and/or deep water
deposits, however, palepparadoxiids typically occur alone.
This is seemingly contradictory to the assumption that the
more primitive paleoparadoxiids were not so aquatically

adapted as the desmostylids.
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Supposedly unique features of the desmostylina
tibia are also found in other mammals

Daryl P. Domming
Laboraroty of Paleontology, Department of Anatomy,
Howard University, Washington, D.C., 20059, U.S.A.

Prominent among the features of desmostylian osteology
that have been considered most peculiar are torsion of the
tibia and the tilt of the ankle joint relative to the long axis
of tha tibia. These features have caused problems in
reconstructing the terrestrial posture of desmostylians.

It is true that desmostylians exhibit these traits to a
marked degree; however, other mammals, both living and
extinct, also display tibial torsion and tilt of the ankle to
degrees equaling or even exceeding desmostylians. Most of
these mammals are slow-moving terrestrial quadrupeds

such as giant pandas, other bears, ground sloths, and other

edentates. These preliminary data support the idea that
terrestrial locomotion in desmostylians resembled the
locomotion of such species as these, and was therefore not
wholly outside the range of locomotor diversity known to

occur in terrestrial mamamals.
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Functional morphology of a giant Middle Miocene
paleoparadoxiid from Baja California, Mexico

Francisco J. Aranda-Manteca',

and Lawrence G. Barnes®

' Ciencias Marinas, Universidad Autonoma de Baja
California, Ensenada, Baja California, Mexico; * Section of
Vertebarate Paleontology, Natural History Museum of Los

Angeles County, Los Angeles, California, 90007, U.S.A.

An apparently new taxson of strange, relatively derived



paleoparadoxiid has been discovered from the marginal
eastern North Pacific. The specimen is a partial skeleton of
a young adult individual, including parts of the skull,
mandible, teeth, vertebrae, ribs, and much of the fore and
hind limbs, from the Middle Miocene (circa 14-15 Ma)
Rosarito Beach Formation near La Mision, northern Baja
California, Mexico. This was a large desmostylian, 3m or
more in body length, which had a broad skull with
anterolaterally flaring rostrum, large and procumbent
canine tusks, and elongate limbs. It differs from previously
described species of Paleoparadoxia by having a suite of
derived cranial characters (relatively wider and more
antero-posteriorly compressd brain cases, more elevated
eyes, larger canine tusks), but relatively more primitive
charactes of the limb bones. Surprisingly, in some cranial
characters it is convergent with mysticete whales (cranial
telescoping, large and dorsally directed nares, large and flat
supraorbital process of the frontal, broad occipital shield,
loose dentary-squamosal articulation) .

This animal differs from the neotype skeleton of
Paleoparadoxia tabatai (the Izumi skeleton) by having
relatively shorter distal elements of the anterior limb
(humerus to radius ratio of 1.9:1 in contrast to 1.2:1 in P,
tabatai). Tts posterior limb proportions, however, are
similar to those of P. tabatai. compared with the Izumi
skeleton, it is of slightly older ontogenetic age, but is much
larger, and has proportionally longer, more slender limbs.
The humerus is long relative to the radius and ulna, a
pattern seen in terrestrial heavy-bodied mammals such as
proboscideans and ground sloths. The oblique and curved
deltoid crest on the humerus is reminiscent of the pinnipeds,
serving to reinforce the concept that paleoparadoxiids
swam using their forelimbs.
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Stratigraphy and paleoecology of Oligocene and
Miocene desmostylian occurrences on the
Olympic Peninsula, Washington, U.S.A

James L. Goedert

Thomas Burke Memorial Washington State Museum,

University of Washington, Seattle, Washington, 98195,
U.S.A.

Rocks exposed along the north coast of Washington's Olympic
Peninsula reveal a nearly complete geochronologic
sequence extending from late Eocene to early Miocene.
Within this stratigraphic sequence, in general, the oldest

strata represent the deepest water, with continuous



shallowing upward and finally shoaling in early Miocene
time. Marine mammals, chiefly Cetacea, are well
represented in most outcrops, but desmostylians are rare.
These few specimens are, however, the only confirmed
desmostylian fossils from Washington. Specimens of
Behemotops proteus, the world's oldest desmostylian, are
from deep-water, offshore strata of the lower part of the
Pysht Formation (lower Oligocene), along with a deverse
cetacean assemblage. Desmostylians have not been
collected from upper bathyal strata of the middle part of the
formation, where mysticetes (both toothed and baleen-
bearing) are abundant but odontocetes are rare.

The uppermost part of the Pysht Formation, made up of
marine (upper bathyal to sublittoral} strata of latest
Oligocene or earliest Miocene age, has produced a few
desmostylian fragments. These appear to be some of the
earliest hypsodont Desmostylidae, and one fragment may
represent one of the earliest records of the genus
Kronokotherium from North America.

Eurhinodelphid-like odontocetes are common in this part
of the formation, but mysticetes appear to be absent, and
this is the case also in the overlying Clallam Formation.
The shallow-marine Clallam Formation is early Miocene in
age and has produced only a single tooth, questionably
identified as Desmostylus sp. The fossil record of
desmostylians from Washington is extremely limited, yet it
is interesting to note that there appears to be a correlation
with the presence of odontocetes, and their absence in strata
in which odontocetes are rare or absent.

A similar sequence of rocks on the south side of the
Olympic Peninsula exposes strata of late Eocene to late
Miocene in age that have produced a variety of cetaceans
and a pinniped. Desmostylians have not yet been collected
from this area, which is currently the focus of continued

exploration.

Late Oligocene desmostylia from Punta San Telmo,
Baja California Sur, Mexico: the oldest desmostylians
in Mexico and the most southerly occurrences of
desmostylians in the North Pacific realm

Luis Espinosa-Arrubarrena’

Shelton P. Applegate’

Lawrence G. Barnes*

Arturo CruzMarin’

' Instiuto de Geologia, Universidad Nacional Autonoma
de Mexico, Mexico, D. F., Mexico ; * Section of Vertebrate
Paleontology, Natural History Museum of Los Angeles

County, 900 Exposition Boulevard, Los Angeles,
California, 90007, U.S.A.;* Centro de Investigaciones de
Ciencias del Mar. La Paz, Baja California Sur, Mexico

Late Oligocene rocks (circa 24 to 28 Ma) possibly
referable to the San Gregorio Formation are exposed in the
sea cliffs at Punta San Telmo, on the eastern or Gulf coast
of Baja California Sur in Mexico. These rocks have yielded
the most southerly record of desmostylians in the Pacific
realm and the oldest desmostylians from Mexico. The
specimens consist of isolated teeth and some postcranial
bones. Although fragmentary, these teeth belong to a
primitive desmostylian, and some of them have been
previously identified as Comwallius sookensis by Van der
Hoof (1942). Applegate (1986) subsequently has referred
two more teeth from this locality to the same taxon. The
teeth clearly are of primitive desmostylians, but they
warrant re-evaluation because they are not so high-crowned
as the original specimens of C. sookensis from Canada.
Furthermore, several other species of primitive Late
Cligocene Desmostylia are now known from Japan and
North America, and the teeth from Baja California might
represent one of them or some other as-yet-unrecognized
primitive species of desmostylian. They are equally as old
as the earliest known behemotopsid desmostylians, and
indicate that from the outset, the order was widespread in
the circum-North Pacific realm.

Some relatively small mammal vertebrae, which have
short transverse processes and large zygapophyses, have
been collected from the same locality. These are from an
animal similar in size to that which possessed the
previously reported desmostylian teeth, and they possibly
belong to the same species of desmostylian. There has been
no scientific collecting in this area since Luis Espinosa
collected these vertebrae, and this would be an important

locality for future paleontologic exploration.

The earliest desmostylid (Early Miocene) from
California: morphology and taxonomy

Lawrence G. Barnes

Section of Vertebrate Paleontology, Natural History

Museum of Los Angelesn County, Los Angeles, California,
90007, U.S.A.

An apparently previously undescribed taxon of
desmostylian is represented by a fossil from the latest
Oligocene to earliest Miocene (circa 22 to 24 Ma) Jewell



Sand exposed near Woody, Kern County, California, USA.
This is the earliest recorded desmostylid from California. It
is represented by a nearly complete dentary of a young
adult individual, which has in situ two molars and a canine
tooth. This was a relatively small desmostylian, estimated
to have had a body length of approximately 2 m or less in
life. Its short and deep mandible has some interesting
primitive characters, including the small non-procumbent
canine, inclined symphyseal area which is narrow
tansversely and lacks any sort of scoop or patform, and the
transversely narrow horizontal ramus.

This new fossil seems to be most closely related to
Kronokatherium brevimaxillare Pronina, 1957, from
Kamchatka, which is known only by a mandible. As in
K.brevimaxillare, the cusps in opposite rows of the molars
are not aligned with each other transversely, but are
positioned slightly oblique to one another. Although
Kronokotherium has been synonymized by some authors
with the genus Desmostylus, a preliminary re-evaluation of
its characters suggests that the genus is valid. The new
discovery from California suggests that this genus was
circum-North Pacific in distribution, and prompts a
reinterpretation of th polarity of mandibular characters.

Locomotor and positional adaptations in the
desmostylian genera Desmostylus and
Paleopaladoxia

Maria Cole' and Daryl P. Domning?
" University of Health Sciences, College of Osteopathic
Medicine, Kansas City, Missouri, 64106, U.S.A.
* Laboratory of paleontology, Department of Anatomy,
Howard University, Washington, D.C.,20059, USA

Desmostylians are a group of fossil marine mammals that
present unique problems for locomotor, behavioral, and
ecological recontructions. Although they are closely related
to proboscideans, some studies have suggested that
desmostylians were functionally similar to extant sea lions,
Another reconstruction places desmostylians in an
herpetiform posture with the limbs in a strawling position.
Our observations suggest that although amphibious,
desmostylians have limb adaptations paralleling those of
semi-bipedal terrestrial browsers such as ground sloths, To
evaluate some of these competing hypotheses, limb and
joint dimensions of Desmostylus and Paleoparadoxia were
examined in a comparative morphomertic analysis.

Relative limb and joint size variables were generated via

a geometric size adjustment for a comparative sample of
extant and fossil terrestrial and amphibious quadrupeds.
The comparative sample was chosen to include closely
related taxa as well as non-related mammalian groups of
similar hypothesized adaptive strategies and body size.
Cluster and ordination analyses indicate that desmostylians
occupy an intermediate position between extant
hippopotamids and the extinct sloths Eremotherium and
Paramylodon. Relative shortening of limb segments and
shape of the hip and ankle joints characterize these taxa.
We conclude that desmostylians were amphibious
herbivores with upright limb posture and with terrestrial

locomotor abilities comparable to those of ground sloths.
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