FUNCTIONAL MORPHOLOGY AND LOCOMOTION IN AN EOCENE
PROTOCETID WHALE FROM GEORGIA

ALESHIRE, David P, Dept of Biology, Georgia Southern Univ,,

Statesboro, GA 30458

An associated skeleton of a protocetid whale from Georgia includes 22
vertebrae ( 3 cervical, 7 thoracic, 7 lumbar, 4 sacral, and 1 caudal), 14 ribs,
and a complete pelvic girdle. Analysis of the morphology of the hindlimb
and pelvic musculature by comparative disscction of Recent terrestnial and
semi-aquatic mammals (Felis catus, Lutra canadensis) suggests that the
protocetid had less development of pel-ic and hindlimb muscles than
mammals that use the hindlimbs in terrestrial or aguatic locomotion.
Comparative analysis of the neural canal cross-sectional area and centrum
length indicate that the whale may have used primarily its forelimbs in
aquatic locomotion. The hindlimbs were possibly used in terrestrial
locomotion in a manner similar to that exhibited by walruses, and may also
have acted as rudders in swimming.

PRELIMINARY RESULTS OF A STUDY OF AN EGGSHELL SITE IN TTIE
MORRISON FORMATION OF COLORADO.

ALF, Karen, and CARPENTER., Kenneth, Dept. of Earth Sciences, Denver

Muscum of Natural Histary, 2001 Colorado Blvd., Donver, CO

80205
A new dinosaur egeshell locality has been discovered in the Upper Jurassic
Marrison Formation of the Garden Park arca of Colorado, A grid system is
being used to map the eggshells v the surface in order te determine i there are
palterns in the distribution of egushell type and murphology.

Preliminary results indicate that at least two morpholypes are present.
One type, which represents the majarity of cpgshell collected, has recently been
named by Karl Hirsch and may belong 1o the ornithopod Dryossurus. A second
type is very thin and occurs infrequently at this site. Preliminurily, alse, it
appears that eggshells do not occur on the bottom of rills but on their upper
sides and across the hillslopes between the rills. Additionally, coeshell fragments
are larger and more concentrated near the source areas. It is predicted that
micro-analysis of the egeshell material will demonstrate there to be a non-
random distribution of eggshells showing varying degrees nf erosion effects and
diagenetic changes.

CONTINUOUS TRACK ANALYSIS AND THE PHYLOGENETICS OF OLD
AND NEW WORLD HIPPARIONINI (MAMMALILA, EQUIDAE)

ALROY, J,, Committee on Evolutionary Biology, University of Chicago,

5734 South Ellis Avenue, Chicago, 1L 60637,

Continuous Track Analysis allows identification of reticultate evolution and zvoids
hypothesizing unknown ancestors. [t redefines the goal of phylogenetics as
maximizing the continuity of character distributions instead of minimizing character
state transitions. The reticulations may represent converg:nce, hybridization, or (in
biogeography) dispersal. A data set of over S0 Holarctic hipparionine species is
analyzed with CTA. Sister grouping of the New World endemics Pseudhipparion
and Neohipparion is rejected; their loss of the facial tossa is convergent. The Old
‘World hipparionines did not originate independeantly from Cormohipparion and
North American "Hipparion.” No true skulls of " ﬂ. furgcj" exist; "H." shirlevi
resembles Hipparion s.s. only superficially; and "H." tchonense is a dead-end
lineage. Hipparion s.s. is probably restricted to the Old World, and Cormohipparion
alone is responsible for the Miocene “Hipparion Datum Plane.” A wpposd
primitive Nannippus that resembles Cormohipparion is actually "H." tehonense.
True Nanpippus is probably derives from either Hipparion s.s. or a second Old
World endemic, Cremohipparion. Migrations from the Old Waorld to the New have
not previously bccn entertained. The hipparionine phylogeny does not include
reticulate links, which justifies the belief that hybridization is rare in mammals.
There is little support for the xistence of multiple unknown ancestors, which is
reasonable in light of the excellent hipparionine fossil record. In paleontological
studies like this one, the tendency of CTA to emphasize ancestor-descendent
rcln::dn:hips will make it more appropriate than standard Wagner parsimony
met 3
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ANDERSON, Dedorah .
Department, St. Nerbert College, DePere, W1 54115

Over two hundred spacinens of Acaremys, an Octodentid rodenc, were

collected from th= tion of the Santa Cruz Province,

STUDY OF MORPHOLOGICAL CHANGE IN THI SauTh

, Division of Natural Sciences, Biology

Argenting, South A is Early Miccere
Age (15 mya) ané than the

Sarta Cruz Forrs . e firs T n 4 each specimen
analyzed qu zively and qualitatively 5 detect any change
morphology in time. Possiblz palecbingeographic coureccions
between the Santa Cruz and Pinturas Formations were also considered.

Over time the populations vevealed a sigaificanc decrea in
molar size follcwzd by a slight increase in size and ther a porind
of stasis. Crown patterr did not chaage significantly. Change ir
moiar size follcwad by a peried of stasis sug ts a significanc
change in envircnoertal conditions folloved by mcre stable
eavironmental cenditions.
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Acaremys was the mest adundant small rodent at the Pinturas
Formation, but was found infraquently st the Santa Cruz Formatiorn,
where Spaniomvs {alse ar Octodontid) was ths most abundant. These
results support the hypothesis that the Pinturas Formaticn and
Santa Cruz Formation are of differenc ages with the former beaing the
clder formaticn based on geographic locatisn.

SIZE STRUCTURE AND TROPHIC STRUCTURE OF MAMMALIAN FAUNAS
BADGLEY, Catherine, Museum of Paleontology, Univ. of
Michigan, Ann Arbor, MI 48109-1079
In terrestrial communities, the distributions of hetero-
trophic species by size (size structure) and by feed:ing
habits (tropiic structure) reflect the three-dimensional
conplexity of nabitat, the seasonal a'ailability of plant
food resourcas, and the amount of primary productivizy.
These aspects of habitat change along global climatic
gradients. A survey of modern communities containing
about half of the extant species of mammals reveals
correlated patterns in the size structure and trophic
structure of mammalian faunas.

The inverse relationship between body size and
metabolic rate constrains the size range of mammalian
species with particular feeding specializations. For
example, granivorous and invertivorous mammals generally
~eigh less than 1 kg. Omnivorous nammals generally weigh
less than 10 kg. Herbivorous species exhibit the broadest
range of sizes, with the larger species using fermentative
digestion to process forage of lower quality. Aspects of
size structure are correlated with climatic variables that
determine the amount and seasonal availability of focd
resources. Covariations of size structure and trophic
structure in relation to climatic conditions are presented
for modern faunas and for selected Cenozoic mammalian
assemblages.

EARLY CRETACEOUS PTZRCSAURS FROM 'WESTERN MCNGOLIA AND
THE EVOLUTIONARY HISTORY OF THE DSUNGARIPTEROIDEA

BAKHURINA, Naatia. N, Palaeontological Institute, Russian Acadzmy of
Scences, Profsoyuznaya 123, Moscow 117647, RUSSIA.

In the early 1380's extensive remains of a medium sized pterccactylcic ptercsaur,
Phobetgr Bakhuri~z, 1986, werz collected from early Lower Cretaceous
sec:ments of Tatzal n western Mongci:a. The remains, usuaily disarticulat=d but
often weil preserved and uncrus*ed, were found in fluviallacustrine sediments
and associated with fragmentary remains of dinosaurs (Psittacosayrys, a
sauropod and a large theroped) and a dorsetisaurid lizard. Material includes
skulls with elongate mid-line crests, and most of the postcranial skeleton with the
exception of parts of the pelvis, manus digits i-iii and the pes.

The toothless jaw tips are {ollowed by about 14 teeth, the posl:normost
ralatively stout 2nd apparently designed for crushing heavy scaled fish and
molluscs. Construct:on ol ths shoulder joint allcwed the forelimb an extensive
range of movemeant including acduction close to the body. This, and the
prcportionately leng hindlimbs, suggest a relatively efficient quadrupedal gait
wnen grounded.

This pterosaur neatly fills the morphological anc temporal gap between
Germanodaclylus (relatively primitive) from the Upper Jurassic of Eurcpe and
Dsungaripterus (relativeiy derived) from the mic-Lower Cretaceous of China
These three taxz ars the best known members of the Dsungaripteroidea, an
important clade characterised by a suite of cranial and postcranial characters.
Records from the Upper Jurassic ot Europe, East Alrica and ?North America and
the Lower Cretaczous of Romania, Mcngolia, China, and South America show
that dsungaripterc:ds were widespread, persistent and possibly better adaptzd to
terrestrial environments than other pterodactyloid pterosaurs.

A MULTIVARIATE COMPARISON OF VARIATION IN FOSSIL AND LIVING
RHINOCEROS SKULLS

BALES. Gerzld S . Dept al Anatomy and Cell Biology. Uriv. of Soutiern Caliduina.

Los Angeies. CA 90033

The evolutionary gdiversity of the superfamily Rhinoceraloidea is represented by relatively many
fossiis and a lew surviving taxa. Morphoiogical variatior in the skull was assessed for 15 extinct
genera and four extant gerera (living anatogues). The latter provide a guage ot intrageneric and
intraspecific variation for the lossils.

Separate multivanate analyses were performed on adult crania (19 measurements an 83
living and 103 fossil specimens) and adult mandibles {11 measurements on 80 living and 84 ‘ossil
specimens). These data included regression estimates of missing values for some specimens.
Procedures programmed in SAS IML, inciuding principal companents, were used to observe
multivariate within-group dispersions.

The black rhino sample (living genus Diceros) was the best group in terms of sample size
{n =48) and homogereity (monospecific, geographically circumscribed, and no apparent
subgroups) and, among the living forms, showed the greatest variation. Variation in fossil genera
ranged from graater 0 lass than that of the black rino. Morphological. geographical, and
temporal criteria were used to dissect the fossil genera into subgroups. Morphological vanation
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in these subgroups Is generally more consistent with that of the living analogues. Previous
species-avel designations were not always consistent with the subgroupings.

Mandibles of Aphelops (n=17) provide an example. This genus of Miocene browsers shows
8 large range of marphologica! variation divisible into a temporal sequence of four non-
overiapping subgroups: Barstovian (several localities: includes A. megalodus), late Clarendonian
(several localites}, early Hemphilian (several localities: includes A. Jongipes), and late
Hemphillian (A. mutil's).

OSTEOLOGY OF THE MOST PRIMITIVE KNOWN PORPOISE, LATE MIOCENE
PISCOLITHAX TEDFORDI BARNES, 1984, (CETACEA; PHOCOENIDAE), FROM
ISLA DE CEDROS, MEXICO

DARNES, Luwrence G., Veriebrate Palcontology Sect., Nawral History Museum of

Los Angeles County, 900 Exposition Blvd,, Los Angeles, CA 90007

The odontocete family Phocoenidue, comprised of the living harbor parpoises and other
rzlated living and extinct species, has a fossil record going back to appronimately 11 Ma.
Scweral fossil taxa, all rare, have been described, but the ancestry of the family has
remained unclear. Although it is not the oldest known species in the family, Piscolithax
tedfordi Barnes, 1984, is the most primitivc one knowr, and sheds light on the ongin and
carly evolution of the group. This species is known only by a single specimen from the
latest Miocene (circa 8 Ma) pant of the Almejas Formation on Isla de Cedros, off the west
cozst of Baja California, México.

Originally the species was described on the basis of the cranium, periotic, tympanic
bulla, and mandible, but in 1992 much of the remainder of the holotype skeleion was
discovered and collected.  This new material indicates that the porpoise was
zpproximately 2.5 m long, and its body shape ir: life might have somewhat resembled that
of the living botlenose dolphin, Tursiops rrurcatus. Piscolithax ted’crdi had a robust
skell with large crests and processes, differing from the pacdomorphic skulls of all
modern phocoenids and of some fossil species. 1t had 2 long rostrum of moderatz width,
rumerous large teeth, elongate veriebral cenwrz, and a long and broad pecioral flipper.
Many of the osteological characters of P. redfordi suggest that Phocoenidze may be a
sister taxon of Delphiridac. The unusually deep brain case and anteroposteriorly
expanded radius and vina of P. fedfordi are autapomorphies. The cervical vericbrae were
unfused. This indicates that cervical venzbra fusion among Delphinidae and later
phocoenids is not in itszli indicative of phylogenetic relationships.

FHYLOGEOGRA®PH OF MIOCENE INSECTIVORES FROM INTZRMONTANE
BASINS OF THE NORTHERN ROCKY MOUNTAINS
BARNOSKY, Anthony D. and BARNOSKY, Elizabeth A.. Department of
Integrative Biology and Museum of Paleontology, Universily ¢!
California, Ber«eley, CA 84720

Tng insectivares Mystipterus, Mesoscaiops and Domninoides occur in numerous
intermontane basins of the Rocky Mountains of Moniana, |daho, and Wyoming,
as well as in other weslern Cordilleran and Great Plains localities. Dental ang
humeral morpho'ogy of specimens within each taxon were cladistically analyzed
in orger to de'ermine evolutionary relationships within each genus. Then the
phylogenetic cladograms were compared with cladograms o geographic position
and temporal placement in order to assess whether geography or time was mos!
imporntant in determining evolutionary pattern. Preliminary results for Mystipterus
suggest the closest correlation of evolutionary pattern is with temporal placement:
of localities. The morphological affinities of Nevada and Oregon species appear
egually close to Montana species, but less close (o each other. in contrast, the
morphologica’ relationships of species within Mesoscalops seem uncorrelated
with time, because the least derived specimens come from the youngest of the
basinal deposits, which are found in the Yellowstone Valley, Montana. This may
indicate a long period of geographic isolation for the Yellowstone Valley species
Analyses of Domninoides are underway.

DINOSAUR LONG BONE GROWTH PLATES
BARRETO, C.}, ALBRECHT, RM 1. WILSMAN, N J 2, Depls of Animul

Health & Biomedical Sciences! and of Comparative Bioscirces”, Univ

Wi-Madison, Madison, W1 53706; HORNER, ).R., Muscum of the

Rockies, MT State Univ., BoZemar, MT 59717,
Discs of growth plate cartilage are located near the ends of growing long
beones and these growth plates produce bone elongation. The celis of the
growth plate (chondrocytes) have a particular temporal and spatial
arrangement and undergo a series of phenotypic changes over their brief life
span. Chondrocytes produce, maintain and modify a specialized
extracellular matrix vital to the proper function of the growth plate. Growth
piate chondrocytes hypertrophy near the end of their life. Hypertrophic
chondrocytes eventually calcify their extracellular matrix in one of the final
events prior to replacement of the growth plate by bone. This calcified
portion of the growth plate, adjacent to the newly forming metaphyseal
bone, has the greatest potential to become fossilized. Light microscopic
examinatior: of the ends of long bones of juvenile maiasaurs from the Two
Medicine Formation, MT, revealed the presence of structure which we
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hypothesized to be the growth plate. In longitudinal section, the architecture
of a growth plate interfacing with cancellous bone was evident. The
morphology of the avian growth plate is unique in the configuration of the
chondro-osseous junction. The size, shape and distribution of hypertrophic
chondrocytes are also distinct. From light and scanning electron microscopic
comparison of the dinosaur with a recent bird, lizard and mammal, we
conclude that an avian-like growth plate is present in these hadrosaurs. The
avian growth plate is spedalized for rapid determinate growth and the same
mode of long bone growth is suggested for dinosaurs.

NICHE SEPARATION OF FLUVIAL AND LACUSTRIN® REPL.. 15 7ROM THE
EOQCENE GREEN RIVEK AND BRIDGER FORMATIONS OF WYOMING

BARTELS, William 8., Depl. of Geologacal Scivnees,

Albion College, Albion. M 49224

Recent studies ¢f reptiles have documentod extensive niche separation mg hving forms
Striking separation of lake and river faunas can now be demonstrated for Eocenc reptiles

The: late early and early middle Eocene Green River Formation has vielded o
diverse, if not abundant, assemblage of aguatic reptiles known fron. 1solated, ofte-n
spectaculur, specimens. Elever species can be identified from these lake beds Maost were
recovered during commercial fish collecting operations, and manry are in private collections.
Recent Albion Colluge-University of Michigan collections provide a large sample of carly
middle Eocens (Brl) reptiles from the fluvial lowsr Bridger Fermation ("Bridger A™) where
at least 16 species are recognized

Taxa that ure restricted to the Green River likes include the baenid Chisternor:,
nd the narraw
arnt of lake and
near-lake fluvizl environments include Brona. the trionychid Arivda. and a singie species
of the emydid Ech: 'mys. Reptiles that nppear to be restricted o fiuvial envirenmenls’
includi: several oth pecies of Echmatenivs, the dermatemycid Baptemvs, the
carettochelyid Anosteira, the trionychid Aspideretes, the alligator Allognathosuchus, «n
undescribed crocodylid, th= more broad snouted “Crocodylus” affinis, and the problematic
crocodylians Diplocyrodon and Pristichumpsus. As cxpected, lizards erz more abundant
and diverse in the fluvial beds. The lower Bridger has yielded Xestops, Proglyplosaurus,
and Prosauromalus, while the Greer: River has produced one compl: te specimen of the
varanid Saniws (known from fluvial éeposits elsewhere) and & few ind=terminate skin
impressions. Snakes arc very rare ir. both formation, represerted by a few fragments from
the Bridger and a single articulated Green River specimen of Boav Imani. In general,
the sample sizes of Irpidosauromorphs are too low to provide mear comparisons

This research has beer. supported by Pew Foundation, Hewlett-Mallen Fund, and
National Geographic Society grants.

MID-WISCONSIN FAUNA FROM PENDEJO CAVE, OTERO COUNTY, NEW
MEXICO

BARTLEMA, Lauri L., and FLING, William J., lll. Laboratory for
Environmental Biclogy. Univ. of Texas al El Pasc. El Paso, TX
79968-0519

Presently, the fauna in the vicinily of Pendejo Cave, near Orogrande, New
Mexico, is that typical of the Chihuahuan Desert. Excavation of the cave in the
1930's, done by the Andover Foundatio~. for Archaeological Research, has
revealed deposits dating back al least to the Mid Wisconsin. Zones K, L, and
Min the cave have been daled to the Mid Wisconsin and have yielded a diverse
vertebrate fauna. This includes extinct taxa such as Hemiauchenia, Camelops.
Capromeryx, Stockoceros, Equusalaskae, E. cf. laurenlius, Aztlanolagus agilis,
cf. Coragyps occidentalis, and Geococcyx californianus conklingi. Remains of
living taxa that presenlly are not found near the cave include Lemmiscus
curtalus, Sylvitagus nuttalli, Neotoma cinerea, and Tamias. These extinct and
extralimital forms suggest a very different climalic regime than exists today.
The vertebrates from Zones K-M bear comparison with the Mid Wisconsin
fauna previously described from U-Bar Cave, approximately 240 km to the
soulthwest. While the twofaunas are generally similar, preliminaryidentifications
from Zones K-M from Pendejo Cave lack some forms found in the Mid
Wisconsin of U-Bar Cave, such as Marmola flaviventris and Sorex merrami:
conversely, Desmodus stocki, Nothrotheriops shastensis, ang Arctodus simus
have been idenlified from U-Bar, though not yel from Pendejo. However, a
comparison between the two is noteworthy due to the many similarities of taxa
and the facl that both contain remains of essentially the same extralimital forms.

THE FIRST UNDOUBTED ASIAN PLESIADAPOIDS
BEARD. Chrns, Scct. of Verlebrate Palvontoiogy. Carnegie Muscum of Natural
History, Pittsburgh, PA 15213, WANG, Jingwi:n and TONG, Yongsheng, Inst
ol Vertebrate Paieontology & Paleoarthropology, P.O. Box 643, Beipng,
PEOPLE'S REPUBLIC OF CHINA
Two new generz and species of carpolestid piesiadapoids are part ol a diverse new
mammali:n launa from the Wulu Formation, Shandong Province, PRC. The new
tauna, which also includes perissodaclyls and artiodactyls, occurs abo.t 100 m
above the locality that yielded Homogalax wutuensis Chow and Li, 1955. The Wulu
carpolistids therefore appear to be early Eocene in uge; if so, they are the youngest
records lor this family.
The more common Wutu carpolestid is represented by virtuzlly complete
upper and lower dentiticns. Il possesses an elongated, procumbent i1, hypertrophied
p4 lacking the plagiaulacoid specialization of other carpol:stids, and reduced i2-p3
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