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other groups. This biogeographic pattern can be explained through either greater rates of 
GLYHUVL¿FDWLRQ�RU�JUHDWHU�VSHFLHV�DFFRPPRGDWLRQ�LQ�WRSRJUDSKLFDOO\�FRPSOH[�UHJLRQV�

:H�FRPSDUHG�1HRJHQH�GLYHUVL¿FDWLRQ�RI�URGHQWV�IRU�WKUHH�UHJLRQV�LQ�1RUWK�$PHULFD��
7KH�&ROXPELD�%DVLQ�RI�WKH�3DFL¿F�1RUWKZHVW�DQG�WKH�QRUWKHUQ�5RFN\�0RXQWDLQV�ZHUH�
tectonically active over much of the Cenozoic and feature high topographic complexity 
today. The northern Great Plains have been tectonically quiescent with low relief over the 
Cenozoic. These three regions have distinctive geologic histories and substantial, well-
GRFXPHQWHG�IRVVLO�UHFRUGV��$OO�WKUHH�UHJLRQV�VKRZHG�VLJQL¿FDQW�FKDQJHV�LQ�GLYHUVLW\�DQG�
faunal composition over the Neogene. Rodent faunas from the three regions differed in 
composition almost completely at the species level, although most families and many genera 
were shared among the regions, indicating greater provincialism than in modern faunas. 
In the two montane regions, originations and extinctions peaked at the onset and close, 
UHVSHFWLYHO\��RI�WKH�0LRFHQH�&OLPDWLF�2SWLPXP��������0D���ZLWK�VLJQL¿FDQW�FKDQJHV�LQ�
IDXQDO�FRPSRVLWLRQ�DFFRPSDQ\LQJ�WKHVH�HSLVRGHV�RI�GLYHUVL¿FDWLRQ��,Q�WKH�*UHDW�3ODLQV��
URGHQWV�VKRZHG�FRQVLGHUDEOH�WXUQRYHU��EXW�LQIUHTXHQW�GLYHUVL¿FDWLRQ��L�H���VLJQL¿FDQW�
change in species diversity). The highest Neogene diversity occurred during the cooling 
that succeeded the Miocene Climatic Optimum. These histories suggest that climatic 
changes interacting with topographic complexity intensify macroevolutionary processes. 
Moreover, the middle Miocene and modern elevational diversity gradients appear to be 
XQXVXDO�ELRJHRJUDSKLF�FRQ¿JXUDWLRQV�IRU�WKH�1HRJHQH��VXJJHVWLQJ�FDXWLRQ�LQ�LQIHUULQJ�SDVW�
ecogeographic patterns from modern distributions.

 

Technical Session XVII (Saturday, October 20, 2:30 pm)

ThE ORIGIN OF ThE AVIAN BRAIN BASED ON A VOLUMETRIC ANALYSIS OF 
ENDOCRANIAL EVOLUTION WIThIN COELUROSAURIA
BALANOFF, Amy M., American Museum of Natural History, New York, NY, United States; 
BEVER, Gabriel S., New York College of Osteopathic Medicine, Old Westbury, NY, United 
States; ROWE, Timothy B., The University of Texas at Austin, Austin, TX, United States; 
NORELL, Mark A., American Museum of Natural History, New York, NY, United States 

It has long been thought that, relative to other living reptiles, a distinct increase in 
endocranial volume diagnoses crown group birds. The common conclusion is that this 
volumetric jump is tied, at least in part, to the formidable coordination and cognitive 
UHTXLUHPHQWV�RI�DYLDQ�SRZHUHG�ÀLJKW��7KH�LQWULFDFLHV�RI�ZKDW�PD\�EH�D�G\QDPLF�DQG�
complex transformational pattern, however, are poorly understood and cannot be established 
without dense and detailed sampling of the phylogenetically long avian stem. We 
undertook this task by concentrating on volumetric patterns of endocranial change within 
Coelurosauria, especially in the relatively narrow portion of the tree bracketing the origin of 
DYLDQ�ÀLJKW��2XU�QRYHO�DSSURDFK�XVHV�KLJK�UHVROXWLRQ�FRPSXWHG�WRPRJUDSK\�WR�GLYLGH�WKH�
endocranial cavity into homologous neuroanatomical partitions. These partitions correspond 
closely to the major regions of the brain, including the olfactory bulbs, cerebrum, optic 
lobes, cerebellum, and brain stem. Using a recent hypothesis of coelurosaurian relationships 
we inferred patterns of volumetric change, not only with regards to how these individual 
partitions are transforming relative to body size but relative to each other. This greatly 
expands on previous attempts whose scope was limited either to total endocranial volume or 
at most two regional partitions (cerebrum and non-cerebrum).

2XU�UHVXOWV�FRQ¿UP�SUHYLRXV�¿QGLQJV�WKDW�WRWDO�HQGRFUDQLDO�YROXPH�UHODWLYH�WR�ERG\�VL]H�
does increase dramatically along the coelurosaurian backbone of the avian stem. We also 
found that this trend is driven primarily by at least three phases of cerebral volumetric 
expansion, none of which coincide with a phylogenetic position typically associated with the 
RULJLQ�RI�DYLDQ�ÀLJKW��:KHQ�WKH�IRVVLO�UHFRUG�LV�FRQVLGHUHG��D�YROXPHWULFDOO\�DYLDODQ�EUDLQ�
is not readily apparent because Archaeopteryx-level endocranial volumes were established 
at a much earlier phylogenetic position—a pattern congruent with a host of other character 
FRPSOH[HV�KLVWRULFDOO\�LGHQWL¿HG�ZLWK�ELUGV��H�J���IHDWKHUV��IXUFXOD���7KH�DFTXLVLWLRQ�RI�D�
³ÀLJKW�UHDG\´�EUDLQ�DW�D�PRUH�LQFOXVLYH�SRVLWLRQ�RQ�WKH�WUHH�LV�FRQJUXHQW�ZLWK�WKH�SRVVLELOLW\�
that other non-avialan paravians may have been capable of some type of volant activity.

 

Poster Session III (Friday, October 19, 4:15 - 6:15 pm)

DIETARY BEhAVIOR AND RESOURCE PARTITIONING AMONG LARGE 
CARNIVORANS OF LATE PLEISTOCENE RANChO LA BREA
BALISI, Mairin, University of California, Los Angeles, Los Angeles, CA, United States; 
BADGLEY, Catherine, University of Michigan, Ann Arbor, MI, United States 

The processing of food causes distinct patterns of microscopic wear on tooth enamel, 
patterns that represent indirect evidence of tooth use and diet.  We examined dental 
microwear features of seven species of carnivorans from the late Pleistocene asphalt 
seeps at Rancho La Brea (Los Angeles, California, United States) to infer dietary resource 
use in the large-carnivoran assemblage.  For a comparative database, we documented 
microwear features for seven species of extant North American carnivorans in order 
WR�FKDUDFWHUL]H�PLFURZHDU�GLIIHUHQFHV�DPRQJ�¿YH�GLHWDU\�FDWHJRULHV��K\SHUFDUQLYRUH���
bone, hypercarnivore, carnivore, omnivore, and herbivore/omnivore.  Counts of total 
VFUDWFKHV��WRWDO�SLWV��FRDUVH�VFUDWFKHV��¿QH�VFUDWFKHV��ODUJH�SLWV��VPDOO�SLWV��DQG�JRXJHV�ZHUH�
documented on light-microscopy photomicrographs of the anterior shearing facet of the 
ORZHU�¿UVW�PRODU��FDUQDVVLDO����/HQJWK�DQG�GLUHFWLRQ�RI�VFUDWFKHV�ZHUH�DOVR�UHFRUGHG�IRU�
the modern species.  Among modern carnivorans, greater densities of microwear features, 
as well as greater length and consistent directionality of scratches, characterized more 
carnivorous versus more omnivorous diets.  Among the Rancho La Brea carnivorans, 
Smilodon fatalis, the saber-tooth cat, was distinct in having a markedly low density of all 

features; Panthera atrox, the American lion, exhibited a high density of all features; and 
the remaining carnivorans clustered together in the intermediate range for most microwear 
YDULDEOHV���'LVFULPLQDQW�DQDO\VLV�EDVHG�RQ�PLFURZHDU�YDULDEOHV�RI�PRGHUQ�VSHFLHV�FODVVL¿HG�
Smilodon; the short-faced bear, Arctodus simus; the coyote, Canis latrans; the gray wolf, 
Canis lupus; and the cougar, Puma concolor, as omnivores.  Like modern omnivores, these 
¿YH�5DQFKR�/D�%UHD�FDUQLYRUDQV�KDG�PRUH�JRXJHV�DQG�IHZHU�¿QH�VFUDWFKHV��ODUJH�SLWV��DQG�
small pits.  This surprising result may be the effect of the small size of the comparative 
database or an indication that the diet of the large carnivorans of Rancho La Brea, because of 
this locality’s unique faunal composition and taphonomy, is not well described by the dental 
microwear of modern analogs.

 

Poster Session IV (Saturday, October 20, 4:15 - 6:15 pm)

VARIATION WIThIN MODERN ChINChILLID POPULATIONS AND 
IMPLICATIONS FOR TAXONOMY OF FOSSIL POPULATIONS
BAMBA, Kanvaly, Case Western Reserve University, Cleveland, OH, United States; 
CROFT, Darin A., Case Western Reserve University, Cleveland, OH, United States 

Chinchillids (Family Chinchillidae) were among the earliest caviomorph rodents to 
differentiate in South America, dating back to at least the early Oligocene. Their present 
distribution is across the Andean and sub-Andean aspects of Argentina, Bolivia, Chile, Peru, 
Ecuador, and Paraguay. These generalist herbivores have a strong association with dry, high 
elevation environments. They appear in the Tinguirirican and Deseadan South American 
Land Mammal Ages (Oligocene) but are a major constituent of most Miocene and younger 
localities in the southern two-thirds of the continent. These rodents can be recognized 
in the fossil record by their hypselodont cheek teeth organized into transverse laminae. 
,GHQWLI\LQJ�JHQHUD�DQG�VSHFLHV�KDV�SURYHQ�PRUH�GLI¿FXOW�DV�LW�LV�XQFOHDU�ZKLFK�FULWHULD�DUH�
most useful for distinguishing genera and species. Today, only three genera and six (possibly 
more) species remain. Assessing morphological variation that distinguishes these species 
should provide a more robust way to distinguish extinct species. The goal of this study is 
to use variation in modern chinchillids to clarify the taxonomic identities of chinchillids at 
Quebrada Honda, Bolivia and other middle Miocene localities.

6HYHQW\�QLQH�PRGHUQ�FKLQFKLOOLG�VSHFLPHQV�IURP�DOO�WKUHH�JHQHUD��¿YH�VSHFLHV�DQG�
eight subspecies were examined. Several cranial characters were found to be useful in 
distinguishing genera: the size of the auditory bullae (enlarged in Chinchilla), shape of 
WKH�H[WHUQDO�QDUHV��FRQVLVWHQWO\�DQG�VWURQJO\�ÀDUHG�LQ�/DJLGLXP��RFFDVLRQDOO\�DQG�VOLJKWO\�
ÀDUHG�LQ�Lagostomus) and rostrum length (longer in Lagidium than Chinchilla). Useful 
dental characters were the number of laminae per cheek tooth (three for Chinchilla and 
Lagidium, two for Lagostomus save M3) and the morphology of the laminae. Lagostomus 
has rectangular-oval shaped laminae; the laminae of Lagidium are curved with especially 
large posterior laminae; laminae fusion is common in Chinchilla – the anterior two laminae 
of p4 express this consistently. Data suggest that the angle of the upper and lower tooth 
rows relative to the sagittal plane and relative tooth sizes may also be useful distinguishing 
characters. Among Lagidium species, variation was most evident in relative sizes of the 
posterior laminae (larger in L. peruanum than L. viscacia), morphology of the glabella 
�DOZD\V�ÀDW�LQ�L. peruanum, often depressed in L. viscacia), and morphology of the 
supraorbital and nearby processes; Lagidium often has processes along the superior margin 
of the infraorbital foramen. Supraorbital processes are pronounced in L. viscacia cuvieri and 
L. viscacia tucumanum but reduced in L. viscacia viscacia and L. viscacia famatina.

 

Romer Prize Session (Thursday, October 18, 8:00 am)

LOCAL ENVIRONMENTAL CONDITIONS DROVE VERTEBRATE DIVERSITY 
IMMEDIATELY PRIOR TO ThE k/PG EXTINCTION: EVIDENCE FROM 
CENTRAL CANADA
BAMFORTH, Emily L., McGill University, Montreal, QB, Canada 

The causes and timing of the Cretaceous mass extinction have been the subject of much 
debate for decades. Preservational, geographic and taphonomic biases render trends in 
ELRGLYHUVLW\�GLI¿FXOW�WR�DVVHVV��DQG�FRPSOLFDWH�WKH�FRXSOLQJ�RI�WKHVH�WUHQGV�ZLWK�DELRWLF�
drivers. Here a multidisciplinary approach is used to elucidate spatial and temporal 
relationships between vertebrate diversity and paleoenvironment during the last 300,000 
years of the Cretaceous period. Stratigraphic surveys of the latest Maastrichtian (65.5Ma) 
Frenchman Formation in Grasslands National Park, SK, Canada reveal three distinct, 
successive depositional cycles. Each cycle is considered a ‘time slice’ across which 
vertebrate diversity and paleoclimate signals can be assessed. From these time slices, some 
8,000 fossils from twenty-eight vertebrate microsites were collected. A further 7,000 fossils 
were collected from nine microsites near Eastend, SK (ca. 200km west) for use in spatial 
GLYHUVLW\�DQDO\VLV��)RVVLOV�ZHUH�LGHQWL¿HG�DQG�FDWDORJXHG��DQG�WKLV�GDWD�ZDV�XVHG�WR�FDOFXODWH�
DEXQGDQFH�EDVHG�GLYHUVLW\�PHWULFV��3DOHRWHPSHUDWXUH�ÀXFWXDWLRQV�ZHUH�GHWHUPLQHG�XVLQJ�
VWDEOH�į18O isotope data, while paleoclimate data was estimated from plant macrofossil 
assemblages. Vertebrate diversity was found to be highest in the oldest time slice. Diversity 
declined sharply in the middle time slice, then recovered to a second peak at the base of the 
youngest time slice, 10m below the K/Pg Boundary. Following this peak, there was a marked 
decrease in diversity towards the boundary. Sites with the highest diversity were often found 
in mudstones, associated with paleoenvironmental indicators such as fossil leaf impressions, 
charcoal deposits and desiccation horizons. Analyses of isotope data linking temperature 
ÀXFWXDWLRQV�WR�WKH�SHDNV�LQ�GLYHUVLW\�DUH�DV�RI�\HW�LQFRQFOXVLYH��6SDWLDOO\��WKH�(DVWHQG�VLWHV�
had consistently higher diversity than contemporaneous Grasslands sites. These results 
demonstrate that biodiversity does not show a consistent decreasing trend towards the K/Pg 


