
beavers show two prima ry locomotor spec ializations. fosso riality in the Paleoca storin ae

and Migmac astor inae and semi-aquatic habit s in the Cas torinae and Castoroidinae. The
craniode ntal structure of Ihe burrowing beave rs reveals adaptat ions for ch isel -tooth and

head-lift digging behav iors. an ecology more similar to living gophers and blind mo le-rat s

than living beavers. Craniodenla l struclure of both burrowin g and semi-aquatic beav er s

suggests that most species had highly specia lized herb ivorou s diets. The inferred ecologies
of extinct beaver s were then mapped onto their phylogeny to examine morphol ogical
evo lution through time. Burrow ing beaver s display increa sed specialization for fossori al ity

and herbivory ove r time. co rres ponding with the ex pansion of more open habitats and a

radi ation of grasses in the early Miocen e . They also dive rge into speci alized chi sel -tooth and

head-lift digging forms. which may have allowe d sympa tric taxa to partiti on resources. The
semi-aquatic beaver lineages both show incre ased specialization for semi- aquatic life and
herb ivory ove r time. as well as a progressive increase in castoroi dine beave r size after the

immigra tion of Castor to Nort h America in the late Miocen e.

New Direc tions in the Stud y of Fossil Endocasts: a Sympos ium in Honor of Harry J. Jerison ,

Thu rsday 8:15

T HE ENDOCRAN IAL ANATOM Y OF TH E DOM ED- SK ULL C HA LICO T HERE

TY LOCEPHA LON YX UC M P 115867 WITH EMP HAS IS O N T HE PAR ANASAL
SINUSES AN D TU RBINATES
SANDERS. Richard . University of Utah SaM. Salt Lake Cit y. UT. USA; WEDEL. Mathew,
Univer sity of Ca liforn ia, Merced. CA , USA

The domed-sku ll natu re of the Spl it Rock Miocene cha licothere, Tylocephalon yx UCMP

115867 , from Fre mont County. Wyoming was speculated on by Munthe and Combs.
Aided only by examination of the skull's extern al morph o logy and glimpses of the internal
structures afford ed by fractur es in the spec ime n, they deve loped an exten sive list of possible

functions of the calvarial dome that typified domed skulled chalico theres . We rev isit this

subject with the aid of computed tomography to describe the intern al anatomy of the

skull with part icu lar attention to the paranasal sinuses and nasal turbinates. Based on our

analysis of the skull' s intern al anatomy. we furth er refine the spec ulated possible functi ons
of the dome. With CT. any well-preserved skull can be potent ially evaluated with respect

to the endoc ranial anatomy as well as the paranasal sinus anatomy. With the domed sku ll

chalico there Tylocephalonyx , the paran asal sinus anatomy is particularly relev ant to the
nature of the dom ed ca lvaria l architecture of the skull in that . as we now know throu gh

our investigation, the dome is an ex tension of the frontal sinus into the parietal plates.
Further more. the ent ire volume of the dom e above the dural cov ering of the brain is in fact

pneum at ized . The endocra nium is well preserved including gyral empression s and calci fied
dur al remn ant s. As the intern al matyx is undi sturbed, there are also traces of differenti al

infilling of the endocast possibl y reflecting a taph onomi c sequenc e of brain material
mumm ificat ion and later replacement. Distin ct cry stalline replac ement of preserved turbinate
mold s reveals the surprizingly compl ex sinonasa l turbinate anatomy.

Preparators' Session. Thursd ay 10:30
RESTORATION AN D T H REE-DI MENSIONAL ASSEM BLY OF A NEARLY

COMPLE TE, ARTICUL ATED EOCENE PROTO CETID WH AL E SK E L ETON
FROM I'AKISTAN
SANDERS. William, Univer sity of Mich igan Museum of Paleontology, Ann Arbor. MI,

USA; GRAF. Joh n, University of Michigan Museum of Paleon to logy. Ann Arbor, MI . USA;
ZALMOUT, lyad, University of Michigan Museu m of Paleon to logy, An n Arbor, MI . USA;
UL-HAQ , Mun ir, Geological Surv ey of Pakistan, Qu etta, Pakistan; GINGERICH, Philip.

University of Mic higan Museum of Paleontology. Ann Arbor, MI . USA

A Geological Survey of Pakistan- University of Michigan team workin g on the western side

of the Sulaiman Range in Balochistan , Pakistan has recove red a diverse marine mammal
assemblage. includin g an art iculated protocetid whale skeleton (GSP-UM 355 1), from
middle Eocene (rnid-Lutetian) sediments. GSP -UM 3551 is valuable for unde rstandin g the
Iransform ation of terrestrial to aquatic Iifeways in cetacea ns because it is the most complete

protocetid skeleton known. with all elements of Ihe head and body represented . includin g
the tail and fore- and hind- legs and feet. We detail the technical proced ures of field recovery,

preparation. and replication used to comprehensively reconstruct the skeleton of this indiv idual.
During excavation. bone was consolidated with PVAc, and the specimen was removed in

blocks in plaster jackets. Element s were initially prepared within these blocks using airscribes .
and molded in articulation, Molds were made of layered silicone rubber. to capture maximum
detail. and done in multiple pieces to protect the integrity of original bone . Casts of the block s

were assembled and elements numbered to ensure correct associ ation of bones throughout the
process. Elements were Ihen manually prepared out of block s. and remolded. Next, casts of
individual bones were used to restore broken segments and cut apart and reset to correct for
plastic distortion and step fracturin g. An internal latt icework was con structed to rebuild the

anterior dentari es, in clo se alignment with the cranium, permitting prec ise occlu sion of the

teeth. Paste epo xy was used for reconstruction , because it is easy to scu lpt and retains its shape
over time. Recon structed elements were then remolded and hollow cast in laminar polyester

mixed with talc and lined with fiberglass. for dimensional acc uracy. stabi lity. and strength.
Heating cast cop ies and bend ing them into serial alignment with unaffected ribs, direct ly on
the mount, removed rib deformation. The finished mount of GSP-UM 355 1 is morp hologically

accurate, lightweight and interna lly supported, facilitating placement in dynamic exhib it

posture s and visual assessment of its amphibious locomotor ab ilities.
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Technical Session XVI, Saturday 8:45

OST EO LOGY O F YUNGUISA UR US (SAURO PTERYGIA , PI ST O SAUROIDEA)
SATO, Tam aki, Toky o Gakugei Univers ity, Tok yo. Japan ; CH ENG . Yen -nien , National

Museum of Natur al Sciences. Taichun g, Taiwan . ROC: WU , Xiao-chun , Ca nadian Museum

of Nature . Ottawa, ON , Can ada; L1. Chun, Institute of Vertebrate Paleontology and

Paleoanthropology. Beijin g. China

A large number of species and speci men s of basal sauropterygians are known excl usively

from the Tri assic. whe reas the Plesiosauri a are the only but very succes sful saurop terygia ns

in the Jura ssic and Cretaceous . Triassic pistosauroids are import ant to understand this
transition, but the pauc ity of well-preserved specimens has bee n a major obs tacle for

research . YlilI gliisallrlls liae from the Late Tr iassic of China. described in 2006 . was the first
pistosauroid repre sented by a nearly co mplete skeleton. Furth er preparation of the holotype

and a detailed compariso n with other sauropterygians includ ing two recentl y reported

pistosauroids (Late Tri assic Bobosaurus from Italy. and Yunguisuurus sp from the Middl e

Triass ic of Ch ina) revealed additional chara cter istics of this taxon , filling the stratigra phic

and morphologic al gaps at the transition . The long neck of Yilll gllisllllrIlJ co nsists of more
than 40 vertebrae. and this is within the range of Early Jur assic plesiosaur s but well over

those of basa l sauropterygians, which typically have 20 to 30 cervical vertebrae . Cervi ca l

neu ral arch is wide r than the centrum because of the large zygapophyses. and presence of

zygos phene-zygantrum art iculation is sugges ted. Neural spines in dorsal region are not so
tall as in Bobosaurus . The scapul a is co mparable to Corosaurus in havin g a long dor sal

blade with moderately expanded tip and in lacking the vent ral flat surface. Unlike the
short and hou rglass-shaped ilia of basal sauropteryg ians and Bobosaurus, those in Chinese

pistos auroi ds have a sma ll acetabular port ion and wide dors al (sacral) end . and thus approach

the ples iosaurian condition in which the ilium is essentially a rod . There is no trace of an

obturator forame n in the pubi s. Mosaic of primiti ve and deri ved cha racters in YWJ/:Ui.WUrlI S

indicates some of the plesiosaurian characteristics appeared before the latest Tr iassic from
which the earlie st kno wn plesiosaurs occ ur.

Poster Session III (Friday)

THREE DIMENTIONAL T RAUMA ANALYS IS USING X-RAY
MI CROTOMOGRAPHY IN TENONTOSAURUS TlLLE1TI, CLOVERLY

FORM ATION (M ONTANA, USA )

SCHA CHNER. Emm a, Universi ty of Penn sylvani a, Philadelphia, PA. USA : MANNING,
Phillip, Unive rsity of Manchester. Manchester, United Kingdom

The study of di sease and inju ry in the fossil reco rd dates back to Moodi e 's ea rly 19th

century descriptions of abno rma lities preserved in the fossilized remai ns of ex tinct animals.
The ident ification and cla ssification of palhological bone a llows for a more com plete
unde rstanding of the biology and physiology of ex tinct taxa. Extrapolat ing inferences
of dinosaurian beh avior is more difficult . how ever pathological bones gi ve insight into
pred ator-prey relationsh ips, intraspecific interacti ons. and disease or traum a experienced by
an animal. Wh ile patholo gic al bones are be ing incre asingly documented for the Dinosaur ia,

the identifi cation of the underlying cause of many path ologic al cond itions remains equivoca l

unti l the basic physiological respons es of archosaur bone to di sease are better understood .
Accurate descriptions of pathologica l bones in both ex tinct and re levant extant taxa are

esse ntia l in order to better understand the co mplex nature of osteolog ica l respon ses to
inj ury and disease in archo saurs . This study provides a detailed anat omi cal description of
both ex terna l and internal pat ho logica l bone in a new speci me n of Tenontosaurus tillerri

(UMM LL. 12275) . housed at The Manchester Museum (U nivers ity of Ma nchest er ). The

macro sco pic mechan ical properties of trabe cu lar bone are related to both the 3D architecture
and properties of individual trabeculae. In this study, X-ra y microtomograph y has been used

to determ ine the internal 3D architecture of a number of trabecu lar struc tures and deve lop
meshe s for finite-e lement analys is. A di stinct osteophyte projecting from the lateral surface

of the terminal pha lanx of digit II (left manu s) is co nsistent with exostosis as a function of
a tendon avulsion, resultin g in the observable trauma. Th e x-ray mic rotomography supports
thi s interpretation and pro vide s an additional intern al, 3D micro structural marker in the
trabecular bone that is dire ctl y related to the externa l avulsion pathology (os teo phyte) . Th e

response of the bone to the trauma can be quant itatively assessed for the first time in three
dim ens ions and compared with similar traum a observed within e xtant spec ies.

Poster Session I (Wednesday )
T RANSGRESSIVE LAG O R CONDENSED SECTION?: TA PHONOM IC

EV IDENCE FROM THE L AT ES T C RETACEOUS-EARLIEST TERTIA RY n ASAL
HORNERSTOWN FO RMATION (NEW J ERS EY, U.S.A.)

SCHEIN. Jason , New Je rsey State Museum . Trenton . NJ. USA; LACOVARA . Kenn eth ,
Drexel University. Phil ade lphia . PA, USA; G ALLAG HER, Will iam . New Jersey State
Mu seum . Tren ton . NJ. USA ; POOLE. Ja son . Academy of Natura l Scien ces of Philadelphia,

Phi lade lphia, PA. USA

Despite a lengthy history of inve stigation, the sedimentologi ca l nature of the fossil -rich latest
Cretaceous - earliest Terti ary basa l Horner stown Formation remains contentious. Several
inves tigators interpret the Ma in Fossiliferous Layer (MFL) as representing a transgres sive

lag. with all of the fossil s essentially reworked out of the underlying latest Maastricht ian

Navesink Forma tion . However. th is interpretation ignores abund ant and overwhelming

taphonom ic evidence: it does not exp lain the numerous artic ulated and associated partia l
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