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the tooth within the mouth. The analysis of differential forces made use of finite element analy-
sis {FEA), a method commonly used by industrial engineers to estimate the mechanical per-
formance of modeled structures under controlled conditions. Growing in s use 1o investigate
biomechanical design, FEA identifies the location and magnitude of siress and strain concen-
trations in a model. Thirty-six models were extrapelated from the theoretical morphospace and
tested under nine different conditions varying in load magnitude and divection. The teeth were
modeled as isotropic concs. The varying cone height, obliguity, and ellipticity then correspond-
ed 1o the variables measuring tooth morphology (crown height, crown tip asymmetry, and lat-
eral compression). In cach case, the crown tip was loaded perpendicular lo the base. As the
crown tip is increasingly displaced from its base, the maximum principal stress increased lin-
carly and stress and strain concentrations gradually propagated along the toath-model’s anteri-
or margin. lncreasing the lateral compression in this test had no effect on the magnitude and
location of stress strain concentrations but increasing the crown height inereased the momeint
ar length in the models, This theoretical result-—predicting variations in stress patterns from
the shape of individual testh—was then compared with the shape variation observed within the
dentitions of the various reptiles. This method of studying tooth shape performance has bread
taxenomic applications, establishes a baseline for the investigalion of the anisotropic proper-
tics of dentin and enamel related to footh performance, and starts the process of loeking at the
interplay of tooth shape, performance. mode of replacement, and mede of feeding in camive-
rous reptiles.

Student Poster Session
A NEW SPECIES OF THE SPHENODONTIAN REPTILE CLEVOSAURUS FROM
THE LOWER JURASSIC OF SOUTH WALLS, AND THE TETRAPOD DIVERSITY
OF ST. BRIDE’S ISLAND
SAILA, Laura, Univ. of Bristol, Bristol, United Kingdem
After the Rheatic marine transgression, a small part of modern day Glamorgan, South
Wales, was isolated by sca and formed a small island distant from the mainland. Tt was cons-
posed of a carboniferous limestone plateau and has yickded numercus Lower Jurassic fissure
fills containing fossils. The island has been named St Bride’s Island,
Farlier discoveries of a fauna consisting of three members; the pleurodont lepidosaur
Gephyrosaurns bridensis and two mammals (Morganucodon swatsoni and Kuelneotherivm
praecursoris) from these fissures were named the Aiimerielie fauna, afler its association with
the conifer Mirmerfeila miensteri. 1t has been suggested that the island supported only this
depauperate Fauna, but subsequent findings from a new fissure reveal that this was not the case.
The reptile remains from the new fissure include one new species of the sphenodontian
Clevosanrus and a sphenodontian incertae sedis. 1sclated teeth are identified as theropod or
sphenosuchid crocodylomorph teeth, but it is also possible (hal some belonged to tham-
pharhynchid plerosaurs. Additionally, the cynodont Ofigokyphus, new mammals and the mem-
bers of the Hirmericlla association are present. The reasons for this fauna differing from that
of the Himneriefla fauna ate uncertain but possible reasons include accummlation by different
predators, a totally different mode of accunulation, or a temporal separation.
The new species of Clevosaurus represents the (irst record of the genus in the Jurassic of
Britain. Furthermore, the faunal componenis of the new association are comparable with other
contemporancous assemblages in North America, China ang South Afvica, feading support to
the idea of an unusually homogencous composition of continental tetraped communitics glob-
ally during the Early Jurassic.

Wednesday 8:45
GASTROPUBIC RECOIL ASPIRAFION IN CROCODILIANS AND EARLY
ARCHOSAURS
SALISBURY, Steven, School of Integrative Biology, Brisbane, QLD. Australia; FREY,
Fbeshard, Staatliches Museum fur Naturkunde Karlsrohe, Kartsruhe, Germany
Biomechanical investigations indicate that lung ventilation in extant crocodilians is proba-
ly aided by kinesis of the gastralia and the cattilaginous costosternal apparatus, coupled with
active expansion and passive contraction of the abdeminal dermis. We refer (o this mechanism
as gastropubic recoil aspiration. Crocodilians with ap extensively ossificd {and thus more
rigid) abdominal dermis should have a high breath frequency and low relative tidal volume,
while these in which gastral ossifications are reduced or absent should have a low breatl: fre-
quency and a high relative lidal volume. A higher breath fregquency would permil more eco-
nomic terrestrial activity because it resulis in more rapid gas exchange, whereas greater rela-
tive tidal volume would be bencficial for a deep inspiration after prolonged underwater activ-
ity. The presence of a stiff, plate-like gastral shicld in many Mesozoic crocodilians and carly
archosauss supports the idea that crocodilians were once capable of sustained, vigorous terres-
trial activity. The low metabolic requirements of extant crocodilians may therefore be associ-
ated with the gradual shifi to the semi-aquatic lifestyle of ambush predators that rely on rapid
acceleration. Integration of the pubic boncs, the gastralia, the cartitaginous costosternal appa-
ratus and the abdeminal dermis into the musculoskeletal ventitatory mechanism could only
have eceurred if these elements were nol involved In weight support during terrestrial locomo-
tion, Axial stabilisation that relies on bracing of the dorsal dermal skeleton against the back-
bone is thus a precondition for the evolution of the crocedilian-type ventilatary mechanism.
Similar ventilatory mechanisms are also proposed for early archosaurs with a eracodilian-like
axial bracing mechauism.

108 A

Poster Session B

POSTCRANIAL MORPHOLOGY OF THE WEST INDIAN EULIPOTYPHLA,
SOLENODON AND NESOPHONTES (MAMMALIA)

SALTON, Justine, Bard College, Annandale-on-Hudson, NY

The phylogenetic and biogeographic history of the two extant Wesl Indian Solenadon
species is stitl relatively unresolved within placentalian systematics. Although it has been sug-
gesled that the zalambdadont dentition of selenodontids is synapomorphic with that of the
afrosoricids {tenrecs and golden moles). Selenadon is likely a closer relative of the West Indian
sublossil Nesopfontes, despite the latter’s mare typical insectivoran dilambdodont dentition.
Recent molecular systematic analyses suggest a deep divergence between solenodontids and
other manumalian taxa and point to a eulipetyphlan elationship, consistent with Nesophontes
affitiation. Hypotheses of Solenodon and Nesophontes phylogeny have not been thoroughly
investigated from 2 morphological perspective, and have not been tested with detailed postera-
nial evidenee,

The present study is a preliminary comparison of Selenodon and Nesaphontes posterania
with additional comparisons to several tenrecid species. Qualitative comparisons and quantita-
tive analyses of index variables demonstrate locomotor-based convergences between
Sofenodon and the digging tenrecids. For example, some features of the lnuunerus, such as a
Jarge cntepicondylar foramen, proximadistally lengthened humeral head. and broad deltopec-
1oral crest, are shared between Sclenodon and (be tenrecids Hemicenteles and Oryzorictes. Yet
several aspeets of joint morphology, particularly characters that fend to be unvarying between
tearecids with different locomotor behaviors, recommend a closer phylogenctic affiliation
between Solfenodon and Nesophonies. For example, details of form at the upper ankle and
proximal carpal joints arc similar between Solenodon and Nesophentes, and quite dilferemt
from alt of the tenrecoids, regardless of locomotar behavior. These findings contradicl the
hypothesis of solenodontid/tenrecoid zalambdodont homelogy and are concordamt with recent
molecutar evidence that ally solenodentids with other eulipotyphian inscctivores.

Fricay 9:30

NEW SIRENIAN FOSSILS FROM THE LATE EQCENE OF MADAGASCAR
SAMONDS, Karen. Stony Brook Univ., Steny Brook, NY: ZALMOUT, lyad, Museum of
Paleontology, Ann Arbor, MI: KRAUSE, David, Stony Brook Univ,, Stony Brook, NY

The virtual absence of Terliary vertebrate fossils from Madagascar has greatly inhibited elu-
cidation of the origin and evolution of many of its extant (axa, Althaugh Tertiary rocks bave
long been mapped, few have been explored for vertebrate fossils since most are located in
remote arcas of the island. The only mammatian fossils reported from this inlerval include a
small collection of rodents, insectivorans, and bats purported to be of Plio-Pleistocene age, and
a fragmentary, non-diagnostic sirenian braincase from the Miocene. While sivenians have a rel-
atively extensive fossil record, they are very poorly knewn from this region of the southem
hemisphere.

Reconnaissance forays in 2001 and 2003 bave resulted in the discovery of a fossiliferous
harizon near Ampazony, NW Madagascar. The horizon appears to represent a paralic enviren.
ment with an intercalated marine sheil bed, and has yielded diverse inveriebrates, sharks. rays,
bony fish, turtles, and crocodyliforms. Based on the temporal ranges of various shark laxa,
these rocks, though originally mapped as Pliocene, appear to be of late Eocene age.

We report here the discovery of sivenian fossils from these late Eocene deposits. They rep-
resent the first diagnostic mammatian fossils from the Paleogene of Madagascar and the first
identifiable sircnian malerial from the island. The recovered sirenian remaing consist of a par-
tially preserved skull with braincase, portions of both dentarics, and multiple teeth, as well as
pachyostotic ribs and fragmentary vertebrac. Cranial and dental merphology suggests that the
taxon represented by these remains shares close affinities with the Tertiary Dugongidae of
Eaypt.

This first glimpse into the 65 million year gap of the island’s manmalian losstl record is
potentiatly highly significant for reconstructing the evolutionary and biogeographic history of
sirenian manunals. In addition, the presence of alternating marine and terrestrial sediments, as
well as fossil crocedyliforms and turtles, suggests that Ampazony has the potential to yield ter-
restrial verichrate fossits, which are well-documented to oceur in these types of mixed facies
in other parts of the world.

Wednesday 11:30
EVOLITERACY: ESTABLISHING THE EDUCATIONAL RELEVANCY OF EVOLU-
TION THROUGH CONNECTIONS WETH ECOLOGY AND THE WEB OF LIFE
SAMPSON, Scott. Univ, of Utah, Salt Lake City, UT

Efforts 1o educate children and the gencral public abowt biological evolution have suffercd
# criss of relevancy. Bven for those that aceept its vezacily, evolution is generally (and misiak-
enly) envisioned as a process of the past, oncompassed by abstract coneepts that have little
bearing on lumans, let alone the future of Earth’s diversity. This cducational failure, while
complicated by a number of factors, is due in large part to & lengthy history of fragmentation
and compartimentalization within academia. Ttis time to fesler connections between and among
disciplines, and to express these iy our educational initiatives.

The web of life is composed of two distinetly differemt kinds of threads—those that link
organisms al any given moment in time through the flow of matter and energy (ccology), and
those that link all lfeforms through deep time via genctic information and shared connuon
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