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Risky business: an evolutionary
perspective on placental nutrient
transport and postpartum hemor-
rhage.

ELIZABETH T  ABRAMS' and
JULIENNE N. RUTHERFORD?. 'Depart-
ment of Anthropology and 2Department
of Oral Biology, University of Illinois at
Chicago.

Postpartum hemorrhage (PPH), the
leading cause of maternal mortality
worldwide, is responsible for 35% of
maternal deaths. Proximately, PPH
results from the failure of the placenta
to separate from the uterine wall prop-
erly, most often because of impairment
of uterine muscle contraction. However,
despite its prevalence and its well-
described clinical manifestations, the
ultimate causes of PPH are not known
and have not yet been investigated
through an evolutionary lens. We argue
here that vulnerability to PPH stems
from the uniquely invasive nature of
human placentation. The human pla-
centa actively causes uterine vessels to
undergo significant morphological and
functional transformation in order to
provide the developing fetus with a
high plane of maternal resources; com-
pared to other mammals with hemocho-
rial placentation, the degree of this
invasiveness and transformation in
humans is unique. We argue that the
particularly invasive nature of the
human placenta increases the possibil-
ity of delays or difficulties in placental
separation and therefore increased
blood loss at parturition. We further-
more review both genetic and behav-
ioral adaptations that may have evolved
to mitigate the risk of PPH across
human history.

Significant financial support was pro-
vided by Wenner-Gren (Abrams and
Patil), the Center for the Integrated
Study of Animal Behavior at Indiana
University (Rutherford), NIH RO1-
R022022 and P51-RR1396 (Tardif).

The longevity of phenotypic signa-
tures of hybridization in descend-
ent populations.

REBECCA R. ACKERMANN. Depart-
ment of Archaeology, University of Cape
Town.

Hybridization may have played a sub-
stantial role in shaping the diversity of
our evolving lineage. Although recent
genomic evidence has shown that
hybridization occurred between AMHS
and Neanderthals, it remains difficult
to pin down precisely where and when
this gene flow took place. Investigations
of the hybrid phenotype in primates
and other mammals are providing some
insight into both, revealing evidence of
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hybridization in the Middle East and
nearby regions circa 100kya. However,
an impediment to precisely delineating
the timing of hybridization (both its
start and cessation) remains: we don’t
know how long hybrid skeletal traits
persist in the absence of continued gene
flow, and therefore it is not clear
whether observed hybrid phenotypes
are evidence of recent or much earlier
hybridization events. This problem is
exemplified by the child skeleton from
Lagar Velho, Portugal, which has been
argued to reflect mixed ancestry despite
living ~200 generations after the last
known existence of Neanderthals in the
area. Is this possible? Research in both
plants and animals suggests that it is;
‘new’ variation that enters a system
through gene flow can persist for a con-
siderable amount of time — even for
hundreds of generations. This is espe-
cially true if the traits are not linked to
fitness. Although data for long-term, ev-
olutionary time frames do not exist
from primates, ongoing work in a
hybridizing captive baboon colony also
supports the conclusion that traits asso-
ciated with hybridization persist into
subsequent (recombined) generations.
This has significant implications for
interpreting the hominin fossil record.

Down the rabbit hole: a reanalysis
of the 1988 Haasgat ex situ faunal
assemblage, Cradle of Humankind,
South Africa.

JUSTIN W. ADAMS. Department of
Biomedical Sciences, Grand Valley State
University and School of Anatomical
Sciences, Faculty of Health Sciences,
University of the Witwatersrand Medi-
cal School.

Haasgat is an extensive cave system in
the western part of the Schurveberg
Mountain Range, 19km northeast of the
Blaauwbank Valley sites (e.g. Sterkfon-
tein, Swartkrans). In 1988, fossiliferous
ex situ calcified sediment blocks were col-
lected from Haasgat and mechanically
processed. Two publications on the
resulting Haasgat faunal assemblage in
1994 described a demographically-diverse
sample of Papio angusticeps, specimens
of an extinct colobine comparable to Cer-
copithecoides williamsi, and a single
hyaenid (Chasmaporthetes nitidula) max-
illa - but an essentially modern range of
ungulate species. Our team resumed geo-
logic and paleontologic research at Haas-
gat in 2010 that included a reevaluation
of the 1988 ex situ faunal assemblage.
Here, I present a significantly revised
Haasgat faunal list, specimen counts,
and basic description of the entire cranio-
dental and postcranial assemblage. Con-
trary to the originally published faunal
descriptions, the occurrence of several
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modern and fossil taxa in the sample
cannot be supported, including giraffe
(Giraffa camelopardalis), gray duiker
(Sylvicapra grimmia), oribi (Ourebia our-
ebi), grysbok/steenbok (Raphicerus sp.),
hartebeest (Alcelaphus buselaphus), and
Megalotragus priscus. In addition, the
specific attribution of the suid and
reduncine collections is not possible.
Both the previously noted C. nitidula
maxilla and catalogued black-backed
jackal (Canis mesomelas) mandible could
not be located in 2010; however, analysis
of undocumented postcrania yielded a
Dinofelis sp. fourth metatarsal. Results
of this reanalysis indicate that the
assemblage setting column widtheposi-
tional phases, and discussion focuses on
the similarities in the fossil klipspringer
(Oreotragus major) specimens to those
from Makapansgat Member 3.

Joint moments in forefoot versus
rearfoot strike running.

BRIAN ADDISON, LAUREN WHITE,
ADAM DAOUD and DANIEL
LIEBERMAN. Department of Human Ev-
olutionary Biology, Harvard University.

This study focuses on the differences in
joint torques between shod and mini-
mally shod runners during both rear-
foot-strike (RFS) and fore-foot-strike
(FFS) gaits. Recent evidence shows that
habitually shod runners are more likely
to RFS and that habitually unshod or
minimally shod runners are more likely
to FFS, but published data on lower-
extremity joint torques during running
has largely been confined to shod run-
ners with RFS gaits. We hypothesized
that FFS gaits would result in higher
torques about the ankle during the be-
ginning of stance, even though the mag-
nitude of loading is less, because FFS
landings involve controlled dorsiflexion.
Ten subjects able to both FFS and RFS
ran at 3.5 m/s in four conditions: shod-
RFS, shod-FFS, minimally shod-RFS,
minimally shod-FFS. Using force-plate
and 3D kinematic data, an inverse dy-
namics analysis calculated lower-ex-
tremity joint torques in the sagittal
plane for all experimental conditions.
The results show marked differences
between RFS and FFS, with higher tor-
que magnitudes about the ankle in FFS
than RFS, but greater torque magni-
tudes about the knee in RFS than FFS.
However, the results also indicate that
torque rate may be a more important
influence on performance differences
than torque magnitude.

Funding for this study was provided by
the Hintze Charitable Foundation and
VibramUSA.
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Musculoskeletal stress markers and
body mass index.

GINA AGOSTINI. Department of An-
thropology, University of Massachu-
setts, Amherst.

Musculoskeletal stress markers (MSM)
are commonly used to assess activity
patterns in past populations, typically
related to habitual action. While MSM
analysis is common in bioarchaeology,
testing of this method using modern
known populations or recorded occupa-
tional data is limited.

In addition to activity, MSMs also corre-
late to sex, age and body size. The goal
of this project was to assess the rela-
tionship between MSMs and an addi-
tional characteristic: weight. A sample
of 184 white males of known age, stat-
ure and weight was divided into three
BMI classes: underweight, normal
weight and overweight. Thirteen MSMs
were evaluated on both humeri and the
left femur and tibia, and were scored
according to standardization techniques
presented by Mariotti et al. (2007).
Results of an ANOVA showed a signifi-
cant effect of age on the left and right
deltoid tuberosities and the gluteal line.
An effect of BMI was reported at only
one location: the left medial bicipital
groove. However, subsequent t-tests
found no difference in MSM expression
between BMI classes.

These null findings are surprising,
given that obesity has been significantly
linked to biomechanical modifications in
walking and sit-to-stand strategies, as
well as increased muscle strength. They
also contrast with results of a cross-sec-
tional analysis conducted on the same
sample which revealed a significant
relationship  between BMI and
increased mediolateral dimensions of
the proximal femur and both humeri.
Because long bone cross-section is
another commonly-used technique in ac-
tivity assessments, this deviation war-
rants further investigation.

A“bone”ment: the reconciliation
between MNI and MLNI in deter-
mining the population count of the
death assemblage of the Saint Ste-
phen’s collection from Jerusalem.

HIBA AHMED, KELLY DAVIN and
SUSAN SHERIDAN. 'Department of
Anthropology, University of Notre Dame.

The purpose of this study is to obtain a
more accurate count of the number of
individuals for the death assemblage
from St. Stephen’s Monastery in Jerusa-
lem using MLNI. This method is argued
to be a more accurate way of estimating
the total number as compared to meth-
ods such as MNI, NISP, LI, etc. In this
study, the calcaneus, distal femur, and
talus, were chosen to calculate MLNI
because they were the most represented
bones. After separating out the frag-
ments, elements of all three bones were
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sided, seriated, and measured. The
bones were visually pair matched

according to similarities between key
landmarks, features, and paleopatholo-
gies. The resulting number of pair
matches for each bone was used to cal-
culate MNI and MLNI.

The calculated MLNI for the Saint Ste-
phen’s Collection was 214 using the cal-
caneus, 544 using the distal femur, and
256 using the talus. The numbers gen-
erated from the calcaneus and talus
were more accurate than the MLNI
derived from the femur due to the limi-
tations of the original burial site. Also
noteworthy is the effect of limited pair
matching on MLNI calculation. The lim-
ited number of pair matches found for
all three elements caused the high
MLNI estimates, which are larger than
the NISP: the supposed upper limit.
Nevertheless, the study found that the
tarsal bones provide a more realistic
MLNTI estimate than long bones because
of greater practicality for pair matching,
due to both the calcaneus and talus’
numerous identifiable features and
greater degree of preservation.

This study was funded by the Under-
graduate Research Opportunity Pro-
gram (UROP) at the University of Notre
Dame, grant numbers 3103 and 3125.

New excavations at the Late Mio-
cene hominoid-bearing locality of
Can Llobateres 1 (Valles-Penedes
Basin, Catalonia, Spain): Prelimi-
nary results.

DAVID M. ALBA', ISAAC CASANOVAS-
VILARY, SALVADOR MOYA-SOLA?,
SERGIO ALMECIJA3, JOSEP M.
ROBLES™ and JOSEP M. MARMI'.
nstitut Catala de Paleontologia, Univer-
sitat Autonoma de Barcelona, 2ICREA at
Institut Catala de Paleontologia and Uni-
tat d’Antropologia Biologica, Universitat
Autonoma de Barcelona, *Department of
Vertebrate Paleontology, American Mu-
seum of Natural History, “FOSSILIA Ser-
veis Paleontologics 1 Geologics, S.L.

The Late Miocene (ca. 9.7 Ma) site of
Can Llobateres (Valles-Penedés Basin,
Catalonia, Spain) yielded the most abun-
dant and complete remains of the fossil
great ape Hispanopithecus laietanus.
Most of the hominoid remains came
from the lower levels (CLL1, early Valle-
sian, MN9), although a partial skeleton
was recovered from the upper level
(CLL2, late Vallesian, MN10) during the
1990s. In 2010, after almost 20 years of
inactivity, paleontological excavations
were resumed at CLL1, with the aim to
enlarge the sample of hominoid remains,
as well as to gather more geological,
taphonomic and paleoecological data. In
order to reach the fossiliferous levels,
about 6 m of overlying and nearly sterile
sediments had to be removed from a sur-
face of about 100 m? with the aid of a
digger. This allowed us to recover abun-
dant and well-preserved plant remains
from several layers situated slightly
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above the CLL1 classical levels; these
macrovegetal remains will provide a
wealth of relevant data for reconstruct-
ing the habitat inhabited by Hispanopi-
thecus. Regarding the vertebrate levels,
no systematic excavation was performed,
although different levels from three dif-
ferent spots were excavated and screen-
washed, in order to evaluate their rich-
ness regarding micro- and macromma-
mals. These samplings led to the recov-
ery of more than a hundred large mam-
mal remains (including a partial equid
skeleton), as well as abundant small
mammal remains, from several levels.
Thus, although no hominoid remains
were recovered, the preliminary results
are very promising for the upcoming
campaigns, when systematic excavations
will be performed in this site.

This work has been supported by the
National Geographic Society (8750-10),
the Spanish Ministerio de Ciencia e
Innovacion (CGL2008-00325/BTE, and
RYC-2009-04533 to DMA), the Generali-
tat de Catalunya (Grup de Paleoprima-
tologia i Paleontologia Humana, 2009
SGR 754), and the Fulbright Commis-
sion (2008 BFUL 00049 to SA).

The etiology of Porotic Hyperosto-
sis and Spina Bifida Occulta in a
high latitude hunter-gatherer.

MARTA P. ALFONSO-DURRUTY'?
FLAVIA MORELLO? and ELISA
CALAS*. Department of Anthropology,
University of Pennsylvania, 2Depart-
ment of Anthropology, State University
of New York, Binghamton, ®Universidad
de Magallanes, Instituto de la Patagonia,
Centro de Estudios del Hombre Austral,
Punta Arenas, Chile, “Departamento de
Antropologia, Universidad de Chile.

Porotic hyperostosis (PH) and spina
bifida occulta are among the most com-
mon stress-markers and congenital
defects found in skeletal collections.
Although PH is commonly regarded as
the result of iron-deficiency anemias,
only megaloblastic anemias (genetic or
acquired) lead to the medular expansion
that results in PH formation. Spina
Bifida, on the other hand, has a com-
plex etiology that includes genetic and
environmental factors. In this case-
study, we present evidence of both
lesions in a high latitude hunter-gath-
erer from Cabo Nose, Tierra del Fuego,
Chile (AD 1030 = 80). The co-occur-
rence of these conditions, the type of
diet, and the environment occupied by
this individual suggests that a defi-
ciency in vitamin B9 (folate) is the most
likely explanation for the presence of
both conditions. This case-study contrib-
utes to the on-going discussion regard-
ing the etiology of Porotic Hyperostosis
and spina bifida occulta. This study sug-
gests that an analysis of co-occurrence
among high-latitude populations may
clarify the etiology of both conditions.

American Jouwrnal of Physical Anthropology
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Getting better with age? Testing
the utility of Transition Analysis
methods for forensic skeletal mate-
rial of Hispanic origin.

BRIDGET F. B. ALGEE-HEWITT! and
REBECCA J. TAYLOR? 'Department
of Biomedical Sciences, Grand Valley
State University, Department of An-
thropology, University of Tennessee.

The multiple-trait, component scoring
approach of Transition Analysis (TA) is
a promising alternative to conventional
age-estimation methods for individual,
unknown, and fragmentary skeletal
cases. TA provides measures of statisti-
cal certainty and flexibility in the use of
indicators, and shows potential for its
applicability to diverse populations. We
previously demonstrated that the Tradi-
tional TA method performed very well
for positively identified modern Ameri-
can forensic skeletal cases: age-esti-
mates fell within an acceptable range
of the true ages, were -consistently
repeated, and were not subject to signif-
icant inter-observer error in scoring. We
also showed that the ADBOU age-esti-
mation software improves the ease of
implementing the statistical procedures,
calculating the age estimates, and
graphically displaying the results.
Ongoing work on the Expert TA method
of scoring multiple non-traditional,
mostly presence-absence, age-progres-
sive traits similarly produced accurate
and repeatable adult age estimates.
Refined testing of both TA methods is
warranted, therefore, especially for
modern minority populations.

We present results for estimating age-
at-death using both TA methods for a
multi-collection sample of mixed-sex/age
Hispanic skeletons drawn from refer-
ence populations of forensic significance.
We also report on inter-observer error
and evaluate the ease of interpretability
of the trait definitions and ADBOU
scoring manual for cases of Hispanic
identity. This project promises improve-
ments to the quality and ease of obtain-
ing age estimates for forensic cases by
(1) evaluating the applicability of these
methods to an untested demographic
group, (2) providing tests of interpret-
ability, repeatability and error, and (3)
by obtaining reference materials for use
as priors.

This study was funded in part by a Wil-
liam M. Bass Endowment from the Uni-
versity of Tennessee, Knoxville.

Age differences in social support
and health among elderly Kuwaitis.

YAGOUB Y. AL-KANDARI' and
DOUGLAS E. CREWS. 'Kuwait Univer-
sity, 2Department of Anthropology, The
Ohio State University.

We report here data on social support
elements and health status differences
across three age groups of Kuwaiti el-
derly (60-69; 70-79, and 80 years and
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above). Social support elements consid-
ered include total social support scale,
frequency of contact with relatives and
friends, strength of these contacts, reli-
giosity, number of children, and num-
ber of children living with the elderly.
This study evaluates health status in
terms of systolic and diastolic blood
pressure, glucose levels, and self-
reported somatic symptoms, satisfac-
tion with current health, and health
over the last year. Differences by edu-
cation and socioeconomic status are
considered among the three age groups
of the elderly. Examined for this study
were 1,427 adults (472 men and 955
women) aged over 60 years represent-
ing all six governorates in Kuwait.
Respondents were sampled from multi-
ple sociocultural and economic back-
grounds. Data collection consisted of
obtaining informed consent, completing
a questionnaire and an oral interview
with the participant along with aid
from the person most closely related to
the interviewee currently in the home.
The questionnaire included sociocul-
tural/demographic data, medical his-
tory and self-ratings of health. Ques-
tionnaires, along with assessments of
several aspects of physical health were
completed. A ten-point scale was used
to assess religiosity. The Social Support
Scale (SSS), A Frequency of Contact
Scale, and the Strength of Relations
have been used. Self-rated scales of
general health and health in the past
year were used. A Somatic Symptoms
Inventory (SSI) was used too. Systolic
and diastolic Blood Pressure measure-
ments were completed. SPSS was used
all analyzes. The data show that there
are important social support elements
in all of the age groups. Social support,
frequency of contact, strength of rela-
tionships, number of children living
with the elderly, and religiosity are
shown to influence the health and well-
being of elders. Social support elements
are shown to be higher in the oldest
age group. Social support, frequency of
contact, and strength of relations are
related to somatic symptoms and sys-
tolic and diastolic blood pressure, while
religiosity is related to somatic symp-
toms and systolic blood pressure. The
factor of children living with the el-
derly in the same household was found
to be related to, and predicted, somatic
symptoms in all age groups.

Scaling of forearm muscle weights
in primates.

KARI LEIGH ALLEN!, DAMIANO
MARCHI' and ADAM HARTSTONE-
ROSE2. Department of Evolutionary
Anthropology, Duke University,
2Department of Biology, Pennsylvania
State University at Altoona.

Among primates, it has been proposed
that the differential development of the
forearm flexor compartment is con-
nected to substrate use. Likewise, the

American Journal of Physical Anthropology
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projection of the medial epicondyle is
thought to reflect this differential devel-
opment. We examined the scaling prop-
erties of forearm muscle wet weights to
test the hypothesis that the total
masses of various muscle compartments
are differentially developed among pri-
mates. The forearms of six strepsir-
rhine (Eulemur fulvus, Lemur catta,
Varecia rubra, Hapalemur griseus, Gal-
ago senegalensis, Nycticebus coucang)
and seven haplorhine (Callithrix
Jacchus, Macaca sp., Papio sp., Eryth-
rocebus patas, Hylobates lar, Gorilla
gorilla, Pan troglodytes) primate speci-
mens were dissected. Distal humerus
dimensions and muscle wet weights
were measured. Scaling properties of
each muscle compartment within the
forearm were examined via ordinary
least squares regression. The total
mass of the flexor and extensor com-
partments were both found to scale iso-
metrically on total forearm muscle
mass, with little unexplained variance
(p<0.0001, r?=0.99). Likewise, the
mass of the wrist flexors and digital
flexors both scale isometrically to total
forearm muscle mass (p<0.0001,
r2=0.98). The mass of the total flexor
compartment and the mass of the digi-
tal flexors both fail to significantly
explain the variance in medial epicon-
dyle projection, when body size is taken
into account. It is concluded that the
relative masses of the wrist and digital
flexors do not predictably vary with
substrate use. Locomotor differences in
epicondyle development likely serve to
reorient the muscles around the joint,
rather than reflect any differential de-
velopment of muscle mass.

Large-hominoid remains from the
Middle Miocene locality of Castell
de Barbera (Valles-Penedés Basin,
Catalonia, Spain).

SERGIO ALMECIJA'?, DAVID M.
ALBA? and SALVADOR MOYA-SOLA?,
Department of Vertebrate Paleontology,
American Museum of Natural History.
?Institut Catala de Paleontologia, Uni-
versitat Autonoma de Barcelona.
SICREA at Institut Catala de Paleonto-
logia and Unitat d’Antropologia Biolog-
ica, Universitat Autonoma de
Barcelona.

The Middle Miocene locality of Castell
de Barbera (late Aragonian, MNS8, ca.
11.5 Ma), located within the Valles-
Penedés Basin (Catalonia, Spain), is
one of the few European localities that
have yielded both pliopithecoid and
hominoid remains. Whereas pliopithe-
coids are represented by dentognathic
remains, apes are only recorded by a
very restricted sample of unpublished
postcranial remains—an upper canine
from this locality, traditionally attrib-
uted to a female hominoid, does in fact
belong to a male pliopithecoid. We pro-
vide a description and functional inter-
pretation of the three available homi-
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noid remains from Castell de Barbera: a
pollical proximal phalanx (IPS4333), a
partial pollical distal phalanx (IPS4335)
and a partial mid-distal humeral shaft
with no epiphysis (IPS4334).

The latter permits us to infer a body
mass of about 50 kg, being tentatively
attributed to a male specimen of Dryo-
pithecus fontani (as opposed to the
smaller specimen from Saint Gaudens,
which would correspond to a female
individual). This specimen, together
with a partial femur from Abocador de
Can Mata tentatively attributed to the
same taxon, are indicative of a signifi-
cant quadrupedal component. The polli-
cal specimens more closely resemble
other Miocene apes than extant great
apes, being suggestive of a significant
degree of powerful grasping assisted by
the thumb during above-branch quadru-
pedalism and cautious climbing. As
such, preliminary analyses indicate that
the locomotor repertoire of D. fontani
was probably more similar to that of
the contemporary Pierolapithecus cata-
launicus, than to that of the more sus-
pensory Hispanopithecus laietanus from
the Late Miocene.

This work has been supported by the
Spanish Ministerio de Ciencia e Innova-
cion (CGL2008-00325/BTE, and RYC-
2009-04533 to DMA), the Generalitat de
Catalunya (Grup de Paleoprimatologia i
Paleontologia Humana, 2009 SGR 754),
and the Fulbright Commission (2008
BFUL 00049 to SA).

The role of biomes in the settlement
of the Americas: testing Beaton’s
and Dixon’s hypotheses.

TATIANA F. ALMEIDA', WALTER A.
NEVES!, DIOGO MEYER? and
DANILO V. BERNARDO!. Laboratério
de Estudos Evolutivos Humanos, Depar-
tamento de Genética e Biologia Evolu-
tiva, Instituto de Biociéncias,
Universidade de Sio Paulo, ZDeparta-
mento de Genética e Biologia Evolutiva,
Instituto de Biociéncias, Universidade de
Sao Paulo.

Until recently, the settlement of the
Americas was seen as the product of a
"bow wave' human expansion from
north to south. Under this scenario, the
archaeological sites of the first Ameri-
cans should obey a chronological gradi-
ent following the same logic, independ-
ent of their longitude. Recently, how-
ever, specialists began to recognize that
certain characteristics of different bio-
mes could have favored different rates
of demic expansion. Beaton (1991), for
instance, suggested that human expan-
sions in continental scales are much
more conditioned by the ecological
attributes of the macro environmental
zones (biomes) involved than by linear
geographic distances, an idea also
spoused by Dixon (2001). In this study
we test Beaton’s and Dixon’s ideas, as
applied to the Americas, by investigat-
ing if the genetic structure of recent
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Native American populations is influ-
enced by the biomes they occupy. In
order to do this, three different kinds of
matrices were constructed based on the
frequency of mtDNA and microsatelites
from Native American groups: one
formed by the genetic distances (Fst)
among the populations, a second one
formed by the geographic distances
among the same populations in kilo-
meters, and a last one formed by their
"physiographic" distances. These matrices
were compared by Pearson’s correlation
followed by Mantel and partial Mantel
tests. The results obtained showed that
in general the different biomes did not
play a significant role in the Native
American genetic structuring, at least as
they are distributed today.

FAPESP grants 04/01321-6, 08/51637-0,
08/58729-8 and CNPq grant 300818/
2007.6

Hormones, musculature, and
strength across the life course of
men from a rural Polish village.

LOUIS CALISTRO ALVARADO.
Department of Anthropology, University
of New Mexico.

The steroid hormone testosterone has
been hypothesized to regulate trade-offs
between reproduction and survival in
males through the management of sexu-
ally dimorphic muscle mass. Male physiol-
ogy supports higher testosterone levels
when ecological conditions are favorable
so that musculature is augmented to
increase competitiveness for mates, while
testosterone production is down regulated
when energetic stress is experienced to
facilitate a diminished, thriftier pheno-
type. An underlying assumption of this hy-
pothesis is that a tightly linked relation-
ship persists between males’ testosterone
levels and musculature. Additional formu-
lation of life history trade-offs specific to
human males that takes into account the
labor demands of men’s productivity may
provide further insight into the relation-
ship between testosterone and body com-
position. For men who subsist through
the efforts of intensive labor, musculature
and strength across the life course are
predicted to be maintained to a greater
extent than testosterone levels. The asso-
ciation between testosterone, muscula-
ture, and strength was examined in a ru-
ral farm village in which men’s work
activities are often associated with
demanding manual labor. Data were col-
lected from 29 Polish men, ages 20-80
with a median age of 43 years. Grip and
chest strength were assessed using a dy-
namometer, and musculature was esti-
mated using arm circumference, adjusted
for body fat. Testosterone levels were
obtained from morning urine samples.
Arm circumference, grip and chest
strength were negatively and signifi-
cantly associated with age. Results from
hormone analyses are forthcoming, but
age-related decline in testosterone is pre-
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dicted to be more pronounced than either
age-decline in strength or musculature.
This research was supported by the
Graduate Research Fellowship Program
from the National Science Foundation,
2008-2011.

Gastrointestinal microbial commu-
nity composition and habitat struc-
ture in howler monkeys (Alouatta
pigra).

KATHERINE R. AMATO! CARL J.
YEOMAN?!, NICOLETTA RIGHINI!,
ANGELA KENT?, ALEJANDRO
ESTRADA?Z, DAVID MUNOZ?, REBECCA
M. STUMPF!, BRYAN WHITE!, KAREN
E. NELSON?, MANOLITO TORRALBAS3,
MARCUS GILLIS® and STEVEN R.
LEIGH!. Institute for Genomic Biology,
University of Illinois, 2Estacién de Biolo-
gia Tropical Los Tuxtlas, Instituto de Biol-
ogia Universidad Nacional Auténoma de
Meéxico, 2J. Craig Venter Institute.

Howler monkeys (Alouatta sp.) are
among the most folivorous of the New
World monkeys and have highly flexi-
ble diets. However, despite the fact
that groups of howlers exhibit distinct
diets depending on spatial and tempo-
ral patterns of resource availability, ac-
tivity patterns are consistent across
howler groups and species. High levels
of fiber and toxins in leaves make gut
microbial fermentative activity essen-
tial to howler nutrition, and based on
studies with other mammals, it is pos-
sible that differences in gut microbial
community composition allow groups of
howlers in different habitats to take
advantage of distinct resources to fuel
the same activities.

To investigate variation in gut microbial
community composition within a species,
we collected fecal samples from five groups
of black howler monkeys (Alouatta pigra)
in Mexico over an eight week period (May-
July 2009). Two of these groups inhabited
a continuous, tall rainforest. The other
three inhabited a fragmented, tall rainfor-
est; a continuous, semi-deciduous forest;
and a rehabilitation center.

Following the isolation and purification
of microbial DNA from all samples, we
used community fingerprinting (ARISA)
and high-throughput sequencing of the
16s ribosomal RNA gene (V1-V3) to
describe the microbial community struc-
ture in each group.

Our sequencing resulted in >2.6 million
reads from 33 individuals, giving us un-
precedented sequencing depth. Prelimi-
nary analyses indicate that differences
in gut microbial community composition
are related to the environment each
group inhabits. Basic ecological data
suggest that these differences are a
result of diet composition. Differences in
host monkey microbial communities
may have important implications for
primate adaptation, evolution, and con-
servation.

This study was funded by the Univer-
sity of Illinois and NSF 0935374.
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Reconstructing the habitat prefer-
ences of Ardipithecus ramidus with
paleosol and tooth enamel carbon
isotopes: woodland or grassland?

STANLEY H. AMBROSE' and GIDAY
WOLDEGABRIEL?. Department of An-
thropology, University of Illinois,
Urbana, “Earth Environmental Sciences
Division, Los Alamos National Labora-
tory, New Mexico.

Paleosol (fossil soils) were sampled across
a 7 km W-E transect of the Aramis Mem-
ber of the Sagantole Formation in the Mid-
dle Awash Valley. Paleosol carbon isotope
ratios are interpreted as reflecting floral
habitats with 30% to 70% C, grass bio-
mass, representing woodlands to wooded
grassland. Pedogenic carbonate carbon
and oxygen isotope ratios increase from
west to east, reflecting more grassy drier
habitats on the east, where Ardipithecus
ramidus fossils are absent. These data are
consistent with diverse lines of geological,
paleontological, anatomical and dental iso-
topic evidence for the character and distri-
bution of floral habitats associated with
Ardipithecus.

Cerling et al. (Science 328:1105 [2010])
presented a new model for interpreting soil
carbon isotopes from Aramis, and con-
cluded that Ardipithecus occupied mainly
wooded grassland to grassland habitats
with less than 25% trees and shrubs, with
narrow strips of riparian woodlands. If
their model were correct then all previ-
ously published paleosol carbon isotope-
based reconstructions of tropical and sub-
tropical environments would be invali-
dated. However, rejection of nearly three
decades of research is unnecessary. Their
modern reference is based mainly on soils
formed on Kalahari sands, and Australian
sands that have biased preservation of
woody plant carbon (Wynn and Bird, Tellus
60b:610, 615-617 [2008]). Therefore their
model is inapplicable to fine-grained paleo-
sols formed on volcanic parent materials
like those of most hominid sites in Rift Val-
ley settings. We thus stand by our conclu-
sion that the carbon isotope ratios of
Aramis Member paleosols show that the
preferred habitat of Ardipithecus was
woodland to grassy woodland.

X-chromosomal genetic diversity
and linkage disequilibrium pat-
terns in American populations.

CARLOS EDUARDO G. AMORIMY,

SIJIA WANG?, ANDREA RITA
MARRERO', ANDRES RUIZ-
LINARESzi FRANCISCO MAURO
SALZANO', and MARIA CATIRA

BORTOLINTI. 'Programa de Pés-Gradu-
acdo em Genética e Biologia Molecular and
Departamento de Genética, Instituto de
Biociéncias, Universidade Federal do Rio
Grande do Sul, Brazil, 2The Galton Labora-
tory, Departament of Biology, University
College London, London, United Kingdom.

Understanding patterns of linkage dise-
quilibrium (LD) is the basis for the
design of association studies. It also pro-
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vides information on populations’ evolu-
tionary history. We report X-chromosomal
LD patterns in Amerindian (Kogi,
Wayuu, and Zenu) and admixed Latin
American (Central Valley of Costa Rica
and Southern Brazilian Gaucho) popula-
tions. Short tandem repeats (STRs) wide-
spread along the X-chromosome were
investigated in 258 chromosomes. Diver-
sity indexes were estimated for each pop-
ulation and the level of LD was inferred
with an exact test. The Amerindian popu-
lations presented lower genetic diversity
and a higher proportion of loci in LD
than the admixed ones. Two haplotype
blocks were identified, both restricted to
the Amerindians. The first involved
DXS8051 and DXS7108 in Xp22.22 and
Xp22.3, while the second, found only
among the Kogi, included eight loci in a
region between Xpll.4 and Xq21.1, for
which a network was built, indicating the
action of genetic drift during the evolu-
tionary history of this population. In ac-
cordance to previous work, human iso-
lates, such as the Amerindian tribes,
seem to be an optimal choice for the
implementation of association studies due
to the wide extent of LD that can be
found in their gene pool. The low propor-
tion of loci in LD found in both admixed
populations studied here could be
explained by events related to their his-
tory and similarities between the allele
frequencies in the parental stocks.

This study was funded by Institutos do
Milénio and Apoio a Nucleos de Exce-
léncia Programs, Conselho Nacional de
Desenvolvimento Cientifico e Tecnolo-
gico, and Fundacdo de Amparo a Pes-
quisa do Estado do Rio Grande do Sul.

Bioarchaeology and taphonomy of
human remains from San Francisco
de Borja, a historic cave site in N.
Mexico.

CHERYL ANDERSON, DEBRA
MARTIN, JENNIFER THOMPSON and
RICHARD BROOKS. Department of
Anthropology, University of Nevada,
Las Vegas.

San Francisco de Borja is a cave site in
Chihuahua, Mexico that was excavated
by Richard and Sheilagh Brooks in the
1950s and is now curated at UNLV. This
site appeared to be a place where com-
mingled remains were secondarily
interred. Dating to the historic period, it
is likely an ancestral group to the Tara-
humara culture. A reanalysis of these
remains was undertaken in order to
more fully investigate some of the initial
findings suggesting perimortem process-
ing. In addition to estimating the mini-
mum number of individuals, age, sex and
pathological status were undertaken. The
taphonomy of the burial site was recon-
structed using original field notes.

Analyses indicate that a minimum of 11
adults and 7 subadults were interred at
this site. The MNI is based on the pres-
ence of the left femora. Evidence for
perimortem sharp force trauma was
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found on one adult. Teardrop fractures,
caused by hyperextension of the neck,
were found in two adult second cervical
vertebrae. Perimortem breakage was
also found on the base of the occipital in
two adult individuals. Many of the bone
fragments show breakage patterns that
suggest perimortem processing. Addi-
tionally, several skeletal elements
showed signs of burning even though no
evidence for fire was found within the
cave. This suggests that the cave was a
secondary burial site. Three competing
hypotheses are discussed in light of
these data that include (1) violence
against enemies and display of the
bones as trophies, (2) veneration of
respected community members, or (3)
sacrificial victims.

3-dimensional hominin whole body
and facial reconstructions in Euro-
pean museums.

KARI ANDERSON and MACIEJ
HENNEBERG. Biological Anthropology
and Comparative Anatomy Research
Unit, School of Medical Sciences, Uni-
versity of Adelaide, Australia.

Displaying hominin representations in
museums introduces the public to human
evolution. 3D life-sized representations
are of three kinds, either a reconstructed
face, bust or the entire body. There is little
information about the types of hominin
representations, their context or the range
of taxa that are in museums. In 2006 Eu-
ropean institutions (n=48) were visited in
10 countries. Out of 601 representations
that were observed the majority were ana-
tomically modern humans, only 94 were of
earlier hominin taxa, these were present
in 11 museums. They comprised of 68 com-
plete bodies, 24 busts and 2 heads. Nean-
dertals were the most common (n=62), fol-
lowed by generalised australopithecines
(n=5), Homo erectus (n=5), A. afarensis
and H. habilis each had 4 representations,
while A. africanus, A. boisei, gracile and
robust australopithecines and H. ergaster
had 2 representations each, and Kenyan-
thropus platyops, H heidelbergensis, H
rudolfensis, and A. anamensis were repre-
sented by 1 specimen each. The Hes-
sisches Landes-Museum in Darmstadt,
Germany had the largest range of hominin
taxa (n=9), while the Natural History Mu-
seum, London had 2 taxa only (Neandertal
and an Australopithecus). Specimens were
displayed with associated contextual infor-
mation (48%) or in a series (33%), the
others were found in solo displays (5%), in
complete context (1%) or in storage (13%).
Curators prefer to display representa-
tions so that variation can be compared.
Although these displays are meant to
help the public visualise similarities
and differences of paleoanthropological
finds, some of them have been made
many years ago and may not convey the
current knowledge.

This study was funded in part by the
Walter and Dorothy Duncan Trust.
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The pathological consequences of
cranial vault modification: an anal-
ysis of human skeletal remains
from Cuzco, Peru.

VALERIE A. ANDRUSHKO and DIANA
LYNN MESSER. Department of Anthro-
pology, Southern Connecticut State Uni-
versity.

Cranial vault modification, the inten-
tional reshaping of the head, was prac-
ticed by ancient populations throughout
the New World to symbolize group affilia-
tion, beauty, or status. This practice could
only be carried out on children while the
cranial bones were still malleable, and
researchers have long debated whether
this practice detrimentally affected the
children whose heads were shaped at an
early age. In this study, we examine the
possible pathological consequences of cra-
nial vault modification through an analy-
sis of 423 individuals from archaeological
sites located in and around Cuzco, Peru.
The sites included in this study date
from the Early Intermediate Period (200
B.C. — AD. 600) to the Late Horizon
(A.D. 1476 — 1532) and include both Inca
and pre-Inca burials.

The results reveal that conditions related
to malnutrition and developmental health
(porotic hyperostosis, cribra orbitalia, and
linear enamel hypoplasias) had no correla-
tion with the presence of modification,
modification type, or degree of intensity.
Despite this result, it was also found that
individuals with modified crania had an
earlier age-at-death than their unmodified
counterparts. In addition, individuals with
tabular modification died at an earlier age
on average than individuals with annular
modification. The reasons for these find-
ings may relate to the modification pro-
cess, geographical affiliation, or other
causes. The study also revealed that 6 sub-
adults and 1 adult exhibited cranial poros-
ity related to the modification process.
This finding suggests that localized necro-
sis did occasionally result from the bind-
ings and bandages used to artificially
shape the children’s crania.

This study was funded by the National Sci-
ence Foundation (Dissertation Improve-
ment Grant #0424213), the Wenner-Gren
Foundation for Anthropological Research
(Individual Research Grant #7283) and the
Connecticut State University System
(CSU-AAUP Research Grants 2008-2010).

Developing a GIS-based predictive
model for the identification of fossil
bearing deposits in the Eocene of
Wyoming.

ROBERT ANEMONE!, GLENN
CONROY?, CHARLES EMERSON? and
RON WATKINS*. 'Department of An-
thropology, Western Michigan University,
2Department of Anthropology, Washing-
ton University, ®Department of Geogra-
Ehy, Western Michigan  University,
Department of Applied Geology, Curtin
University of Technology.
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Successful identification of fossil-bear-
ing sedimentary deposits in the field
typically requires expert knowledge in
geology and anatomy, the sharp eyes of
a well-trained team of fossil collectors,
and often, some degree of luck. Since
most of our knowledge of Paleocene and
Eocene mammals comes from enormous
sedimentary basins in the American
West that are typically thousands of
square kilometers in extent, it is clear
that one way to reduce the role of ser-
endipity would be to develop predictive
models. Recent advances in the fields of
Geographic Information Systems and
Remote Sensing have the potential to
increase the likelihood of locating pro-
ductive fossil-bearing deposits by identi-
fying subtle combinations of geological,
geospatial, and remote sensing features
that distinguish between productive
and non-productive localities.

Utilizing a GIS fossil database, detailed
geological mapping, and remote sensing
imagery from the ETM+ sensor on the
Landsat 7 satellite, we have developed
an artificial neural network model for
identifying sedimentary deposits with a
high potential for containing mamma-
lian fossils in Eocene rocks of the Great
Divide Basin. The algorithm identifies
patterns of features that are common to
fossil bearing deposits, and uses these
features in a “fuzzy” fashion to classify
other areas. The model’s output pro-
vides a classification of unvisited sites
within the study area along with associ-
ated probabilities of these sites being
productive. The neural network
approach that we have developed in the
Eocene of Wyoming has broad implica-
tions for many other types of anthropo-
logical field research that also involve
unique geospatial sets of features.

A histological reconstruction of
crown initiation and formation
using the developing dentition of
Post-Medieval known-age children.

DANIEL ANTOINE', SIMON
HILLSON? and M. CHRISTOPHER
DEAN®. 'The British Museum, London;
Institute of Archaeology, University
College London; ®Department of Cell
and Developmental Biology, University
College London.

Most of our understanding of the timing
of crown development comes from radio-
graphic studies and anatomical collec-
tions of known age children but few
researchers report precise initial miner-
alization times for permanent teeth.
This is in part due to the difficulty of
x-raying or dissecting the early stages
of dental development, represented by
very small amounts of poorly mineral-
ized tissue. Histological analysis of
developed teeth can also be used to
reconstruct the chronology of crown de-
velopment by recording the incremental
growth structures contained within the
enamel. This approach has the advant-
age that the early crown formation is
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recorded in the enamel above the den-
tine horn and can be studied in unworn
or developing teeth. In order to investi-
gate crown initiation and formation
times, we sectioned the developing per-
manent dentition of five 18th century
children aged between 2 and 4 years,
from the crypt of Christ Church, Spital-
fields, London. 100um thin sections were
used to record enamel cross-striation
counts and the chronology of accentu-
ated striae, allowing us to reconstruct
with some precision the timing and
sequence of crown formation. The results
are comparable to other histological
studies but the average initiation times
of the lower/upper first molars (0.16/0.12
years before birth), lower/upper central
incisors (0.17/0.23 years) and the lower
canines (0.22 years) were earlier than
previous estimates, whereas some of the
cusp formation times were greater than
expected. The results also confirm that,
like the dentitions of great apes, there is
an overlap in crown formation between
M1 and M2 (0.33 years).

This study was funded by the Wellcome
Trust (067257/Z/02/Z).

Data archiving as a prerequisite for
publication.

SUSAN C. ANTON? and
CHRISTOPHER B. RUFFZ 'Center for
the Study of Human Origins, Depart-
ment of Anthropology, New York Uni-
versity, 2Center for Functional Anatomy
and Evolution, Johns Hopkins Univer-
sity.

As editors of American Journal of
Physical Anthropology and Journal of
Human Evolution we discuss the pros
and cons of data-archiving as a require-
ment for publication. Currently, most
journals do not require such archiving
across-the-board. However, editors tend
to follow the recommendations of those
subfields that require archiving, as is
the case for molecular anthropology.
Archiving published data seems reason-
able to check the soundness of results.
The availability of electronic “supple-
mental online material” sections and
public archives, such as GenBank, Tree-
BASE and Dryad, increase the feasibil-
ity of requiring data-archiving. And
some techniques, such as 3dGM or clad-
istic analyses, are tricky to evaluate
without access to original data.
However, other issues are in play. At
odds are the rights of individual
researchers for subsequent use of their
data and the scientific community’s in-
terest in open access. Perhaps data
should be embargoed for some time or
exemptions to archiving be allowed?
What should be archived is contentious.
Should we archive only new data in a
study or all the comparative data neces-
sary to recreate results, and should we
include only the genetic sequences, met-
rics, or nonmetrics, or the specimens/
fossils from which these were collected?
There are unintended consequences of
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the re-use of open access data as well.
Combining data may be inadvisable for
some data and analyses. We suggest the
input and coordination of scholarly jour-
nals and professional governing bodies,
such as the AAPA, are critical to the
consideration of these and other aspects
of whether and how to implement per-
manent data-archiving.

Variation in vocal structure reflects
group history in primates.

LUISA F. ARNEDO!, JORGE A.
AHUMADA?, JANETTE W.
BOUGHMAN?, CHARLES T.
SNOWDON*, FRANCISCO D. C.

MENDES? and KAREN B. STRIER'.
Department of Anthropology, University
of Wisconsin — Madison. 2TEAM Network,
Conservation International, *Department
of Zoology, Michigan State University,
“Department of Psychology, University of
Wisconsin — Madison, ’Departamento de
Processos Psicologicos Basicos, Universi-
dade de Brasilia.

Acoustical properties of human accents
often indicate geographic identity and
migration patterns. Similarly, group sig-
nature calls can provide information
about group membership in other spe-
cies of vertebrates, but how inter-group
acoustic divergence relates to popula-
tion history is seldom known. We com-
pared long neigh vocalizations emitted
by philopatric male and dispersing
female northern muriquis (Brachyteles
hypoxanthus) to evaluate whether the
acoustic properties of individuals’ calls
reflect current and/or past group mem-
bership. Spectrographic analyses were
conducted on 470 high quality long
neighs collected between April 2006 and
March 2007 from 21 females and 21
males living in three adjacent groups at
the Reserva Particular do Patrimonio
Natural - Feliciano Miguel Abdala,
Minas Gerais, Brazil. The acoustic prop-
erties of the long neighs correctly classi-
fied a higher percentage of males than
females in their groups, but both males
and females from the group that split
more than 20 years ago clustered sepa-
rately from the two groups that split
more recently. A higher proportion of
the females were misclassified in their
current groups, and females showed
higher levels of intra-group variation
than the males. This suggests that, de-
spite some convergence, females might
retain some of the acoustic properties
that characterized the neighs of their
natal groups. Our results suggest that
similar to human regional accents and
dialects, under certain circumstances,
acoustic variation within and between
group members can be attributable to
patterns of migration and group forma-
tion in long lived social animals.

This research was supported by NSF
Doctoral Dissertation Improvement
Grant (#0621788), The Wenner-Gren
Foundation, and The American Society
of Primatology.
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The FAST pipeline: A bioinfor-
matics pipeline for automated re-
trieval, processing, and dataset con-
struction for sequence data to infer
phylogenetic trees.

CHRISTIAN ARNOLD' and CHARLES L.
NUNN?Z 'Bioinformatics Group, Department
of Computer Science and Interdisciplinary
Center for Bioinformatics, University of Leip-
zig, ?Department of Human Evolutionary
Biology, Harvard University.

The construction of phylogenetic trees
requires sequence data, yet the manual
construction of such datasets is often time-
consuming and error-prone. Moreover, due
to data heterogeneity in public databases
such as GenBank, many sequences may be
missed, while others are of poor quality
relative to other available data. Steps that
are crucial for later analyses, such as the
creation of multiple sequence alignments
or the identification of an appropriate sub-
stitution model, are similarly time-con-
suming and error-prone when done man-
ually. These concerns are particularly true
for large phylogenetic trees.

Here, we describe the FAST pipeline
(Fast and Automated Dataset Construc-
tion for Tree Inference), which is a bio-
informatics pipeline for automated re-
trieval, processing, and dataset construc-
tion for sequence data to infer
phylogenetic trees. The pipeline is partic-
ularly well suited for multi-gene analyses
in conjunction with the program
MrBayes, nullifies the aforementioned
limitations, and makes it possible to con-
struct higher-quality datasets with hun-
dreds of species and multiple genes with
minimum manual effort.

As an example, we applied FAST to the
order Primates. The pipeline downloaded
over 100,000 sequences and selected over
1750 sequences from 16 different genes for
466 (sub)species according to user-defined
criteria for subsequent steps. After addi-
tional filtering, 308 (sub)species remained.
Finally, FAST produced a Nexus file to
serve as input for phylogenetic tree infer-
ence in MrBayes. In the near future, we
envision using the FAST pipeline to produce
Version 3 of 10kTrees for primates, and for
other mammalian groups that are com-
monly studied comparatively (such as carni-
vores or artiodactyls).

This research was supported by the
National Science Foundation and Har-
vard University.

Primates consume functional foods:
antioxidant properties of leaves
eaten by gorillas and monkeys in
Ugandan rainforests.

CLAUDIA M. ASTORINO* and
JESSICA M. ROTHMAN??, 'Department
of Anthropology, The Graduate School
and University Center/CUNY, New York,
2The New York Consortium in Evolution-
ary Primatology, *Department of Anthro-
pology, Hunter College of the City
University of New York.
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Functional foods are those that contain
a component that benefits health
beyond having a nutritional effect. Anti-
oxidants are substances that delay or
retard reactive oxygen species (ROS)
from destroying body tissue. While stud-
ies show that human diets contain anti-
oxidants which are beneficial to human
health, very little is known about the
occurrence of anti-oxidants in the diets
of wild primates. The objective of our
study was to survey the staple foods
(contributing >1% of annual dietary
intake) eaten by mountain gorillas (Go-
rilla beringei) in Bwindi Impenetrable
National Park, Uganda, and colobus
monkeys (Colobus guereza and Procolo-
bus rufomitratus) in Kibale National
Park, Uganda to identify foods with anti-
oxidant properties that may act as func-
tional foods. We assessed antioxidant
levels of 25 staple foods using the 2,2-
Diphenyl-1-picrylhydrazyl (DPPH) assay,
and used Rutin, a known powerful antiox-
idant, to standardize our assay. Our
results show that 6.7% gorilla staple foods
and 10% of colobus staple foods displayed
anti-oxidant properties similar to Rutin,
suggesting that functional foods are im-
portant components of primate diets.
Although we surveyed only staple foods,
at least 31 species of 158 gorilla dietary
items are consumed by local human popu-
lations for medicinal purposes. These find-
ings suggest that primate foods are func-
tional foods conferring salutary health
benefits, despite whether they were delib-
erately selected for these benefits.

This study was funded by The New
York Consortium for Evolutionary Pri-
matology.

Marriage and migration: compari-
sons of biometric and mortuary
data at three Fort ancient villages
in southwest Ohio.

BRYAN AUBRY and ROBERT COOK.
The Ohio State University-Newark.

The purpose of this project was to
obtain biologically relevant information
to assess social models of marriage and
migration for eleven Fort Ancient popu-
lations (located in the Little Miami
River Valley in southwestern Ohio). The
results for six of these sites are pre-
sented here. Dental material was ana-
lyzed and both metric and non-metric
data were recorded (totaling 231 indi-
viduals). Non-metric traits were scored
according to the ASU system, and
dental metrics included the mesiodistal
and buccolingual dimensions at the
cemento-enamel junction (CEJ) follow-
ing a modification of Hillson et al.
(2005) (outlined in Aubry 2009).

Intrasite biological distances were cal-
culated using a hierarchical clustering
model in SPSS to obtain interindividual
distance matrices for each site. Multidi-
mensional scaling (MDS) was used to
visualize the placement of individuals
in two-dimensional space for compari-
son with the burial pattern (Permap
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11.8 MDS program). Intersite distances
were calculated for non-metric traits
using Mean Measure of Divergence and
for metric traits using R-matrix analy-
sis (provides an estimate of expected
genetic heterozygosity for each site).
These early results support two existing
models. First, biometric data support
the multiethnic nature of the sites that
blend local Late Woodland and non-local
Mississippian populations, identified on
the basis of grave construction, associ-
ated grave goods, and proximity to dis-
tinct features. Second, female outliers
identified at each of the sites suggest
that intermarriage involved females
moving between Fort Ancient villages
indicative of marriage alliances, com-
mon practices in many ethnographic
cases.

Proportions and population his-
tory: exceptions to ecogeographic
expectations in the Americas.

BENJAMIN M. AUERBACH. Depart-
ment of Anthropology, The University of
Tennessee.

Recent, geographically diverse surveys
of New World indigenous populations
predating European colonization have
demonstrated comparable morphological
variation to Europeans and Africans in
many body dimensions. Despite this di-
versity, correlations between body pro-
portions, shape and size with climatic
factors are diminished compared to cor-
relations among Old World populations.
Other factors, such as subsistence, may
attenuate these relationships, but are
difficult to examine in isolation. More-
over, geographically widespread inter-
action networks, in addition to large
population movements, have introduced
potential confounding factors to clinal
patterns of morphological variation.
This study utilizes measurements taken
from over 3200 indigenous, pre-contact
adult humans from throughout the
Americas to examine if population his-
tory, based on archaeological evidence
and models, shapes morphological vari-
ation. All skeletons date from the Holo-
cene (primarily the last 4000 years).
Examining body shape, size and propor-
tions derived from skeletal metrics,
samples were compared within time
periods across the continents and across
time periods within regions, with and
without climate and subsistence as
covariates.

Despite a complex mosaic of morpholog-
ical change over time, important pat-
terns emerge. All humans from the
Americas  maintain  higher  body
breadths and masses compared with
Old World populations living in similar
climatic conditions, possibly reflecting a
shared “cold-filtered” ancestry. Within
regions, such as the Great Plains or the
Southeast, variation in intralimb and
body proportions reflects archaeological
evidence for cultural change or popula-
tion movement, rather than thermore-
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gulatory-related clines. The analyses
indicate population history has been a
strong factor in shaping patterns of
human morphology in the Americas
throughout the Holocene.

This research was supported by funding
from a National Science Foundation
Collaborative Research Grant (BCS
#0962752) and a National Science Foun-
dation Doctoral Dissertation Improve-
ment Grant (#0550673).

Application of phylogenetic com-
parative methods to the adaptive
radiation of Malagasy lemurs.

KAREN L. BAAB!, F. JAMES ROHLF2,
WILLIAM L. JUNGERS® and
JONATHAN M.G. PERRY*. !Depart-
ment of Anthropology and IDPAS, Stony
Brook University, “Department of Ecol-
ogy and Evolution, Stony Brook Univer-
sity, °Department of Anatomical
Sciences and IDPAS, Stony Brook Uni-
versity, “Department of Anatomy, Mid-
western University.

The Malagasy lemurs form a taxonomi-
cally, behaviorally, and morphologically
diverse radiation within strepsirrhine
primates. While molecular clock esti-
mates place their divergence from other
strepsirrhines between 60-50 Myr or
possibly before the K-T boundary (65
Ma), the fossil record for lemurs is only
a few thousand years old. In the ab-
sence of a deep fossil record, clarifica-
tion of the evolutionary processes that
operated during this adaptive radiation
requires analytical approaches incorpo-
rating phylogeny and branch length
estimates as well as morphological and
ecological information. In order to
explore patterns of morphological diver-
sification in Malagasy lemurs, we col-
lected 3D cranial landmarks from both
extant and extinct giant subfossil
lemurs.

Results of our phylogenetic principal
components analysis (PPCA), which cor-
rects for non-independence in the data
due to phylogenetic relatedness, did not
differ markedly from traditional PCA
results. Phylogenetic generalized least-
squares analysis suggested that both
size and dietary toughness explain dif-
ferences in cranial shape along the first
few components. Analysis of cranial
shape disparity through time (com-
paring morphological variation within
clades to that seen between clades)
demonstrated a drop in subclade diver-
sity around 40-30 Ma, which coincides
with the estimated origin of many major
lemur clades. Results also indicated
that average subclade diversity is less
than that predicted by neutral evolution
(Brownian motion). A similar but even
more striking pattern was seen in cra-
nial size disparity through time. This
pattern is consistent with theoretical
work that predicts that available ecolog-
ical niches are filled early in an adapt-
ive radiation, with reduced diversifica-
tion through time.
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Monogamous owl monkeys differ in
the structure of OXTR from other
non-monogamous primates.

PAUL BABB!, EDUARDO FERNANDEZ-
DUQUE? and THEODORE SCHURR!.
'Department of Anthropology, University
of Pennsylvania, 2Cecoal-Conicet, Argen-
tina.

The oxytocin (OT) hormone pathway is
involved in a multitude of physiological
processes, and one of its receptor genes
(OXTR) has been implicated in increased
partner preference and pair bonding
behavior in mammalian lineages. This ob-
servation is of considerable importance for
understanding social monogamy in prima-
tes, which is present in only a small subset
of primate taxa, including owl monkey
(Aotus azarai). To examine the potential
relationship between social monogamy and
oxytocin receptor genes we sequenced the
regulatory (>2000 bp) and coding regions
(2 exons transcribing 389 amino acids) of
this locus in 125 owl monkeys from a wild
population in the Argentinean Gran
Chaco. We also assessed the interspecific
variation of OXTR by sequencing the locus
in 10 platyrrhine species that represent a
set of phylogenetically and behaviorally
disparate taxa. The resulting data revealed
A. azarai to have a unique genic structure
for OXTR that varies in coding sequence
relative to other primate and mammalian
species. Furthermore, the A. azarai
sequence exhibits four (4) amino acid
changes that may putatively increase the
surface area of the ligand-binding domain.
In addition, the Cebidae have an increased
ratio of synonymous to non-synonymous
amino acid changes relative to other pla-
tyrrhines, suggesting the possible occur-
rence of positive selection at this locus. Our
findings suggest that, despite the polygenic
characteristics of the OT pathway, the
properties of the OXTR proteins have expe-
rienced lineage-specific evolution.

This research was supported by the Uni-
versity Research Fund and the Depart-
ment of Anthropology at the University of
Pennsylvania, and the National Science
Foundation (EFD: BCS-0621020). TGS
further acknowledges the infrastructural
support provided by the National Geo-
graphic Society.

Cooperation confers fitness benefits
in a communally nesting primate.

ANDREA L. BADEN,"?%5 EDWARD E.
LOUIS Jr.,>* and BRENDA J.
BRADLEY®. lInterdepartmental Doc-
toral Program in Anthropological Sci-
ences, Stony Brook University, 2Centre
ValBio, Ranomafana National Park,
Madagascar, >Omaha’s Henry Doorly
Zoo, Omaha, NE, “Madagascar Bio-
diversity = Partnership, = Madagascar,
5Yale Molecular Ecology Lab, Depart-
ment of Anthropology, Yale University.

While communal nesting and coopera-
tive infant care are common among
some avian and mammalian taxa, such
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shared maternal investment is rare
among primates. While some primates,
including callitrichines, participate in
singular cooperative breeding, in which
one reproductive female has ‘helpers at
the nest,” only humans have been con-
clusively shown to participate in plural
communal rearing, where all females
within a social unit reproduce and then
collectively share in maternal responsi-
bilities. Recently, however, this division
of labor has also been observed in ruffed
lemurs (Varecia variegata), a diurnal,
moderately-sized, litter bearing lemur,
suggesting that ruffed lemurs may rep-
resent the only other diurnal primate
besides humans to converge on this un-
usual reproductive strategy. Here, we
present data from the first systematic
field study of communal rearing in the
species to combine behavioral, genetic
and infant survivorship data. Data
included in this study represent over
1,220 observation hours of seven parous
females (n = 7 litters, 19 infants) dur-
ing late gestation through early infant
dependence (September-December
2008). We demonstrate that communal
nesting occurs most often among kin,
and that shared maternal care benefits
ruffed lemur mothers by allowing signif-
icant trade-offs between maternal
responsibility and foraging effort. More-
over, the incidence of cooperative infant
care predicts infant survivorship in
ruffed lemurs, particularly during early
infant development, thus these per-
ceived trade-offs likely confer direct fit-
ness payoffs to communally nesting
mothers.

This study was funded by NSF-DDIG
0725975, Leakey Foundation, J. William
Fulbright Foundation, Primate Conser-
vation, Inc., Conservation Internation-
al’'s Primate Action Fund, Stony Brook
University, Omaha’s Henry Doorly Zoo
and Yale University.

Morphometric analysis and geo-
chronology of Hominin fossils from
Maba (Guangdong, China).

CHRISTOPHER J. BAE!, DONGFANG
XIAO2?, LICHENG QIU®, GUANJUN
SHEN*, ERIC DELSON°, NOREEN
VON CRAMON-TAUBADEL®, STEPHEN
J. LYCETTS, JENNIE JH JIN’, and
HUA TU* 1University of Hawaii,
2Maba Museum, Guangdong Institute
of Archaeology, “Nanjing Normal Uni-
versity, °Lehman College/CUNY &
NYCEP, ®University of Kent, “Joint
POW/MIA Accounting Command.

The question of “replacement events”
versus “transitional stages” has long
been a strongly debated topic in paleo-
anthropology. A good example of this is
the question of the nature of hominin
evolution in eastern Asia during the
Middle to Late Pleistocene. Two major
questions relevant to the eastern Asian
record are: “Did Homo erectus evolve
into modern H. sapiens with archaic H.
sapiens as the transitional group?”; or

AAPA ABSTRACTS

“Was Homo erectus replaced by dispers-
ing H. heidelbergensis, a so-called
“early” replacement event, only later to
be replaced by modern humans from
the western Old World?” In this paper,
we analyze hominin fossils from the
late Middle Pleistocene Maba Cave
(Guangdong, China) to test these
hypotheses. Maba is best known for the
presence of a partial hominin cranium
that has traditionally been allocated to
archaic H. sapiens. We present a mor-
phometric analysis of a hominin partial
mandible and five teeth (four upper
M1ls and M2s and a lower M3) that
were excavated from Maba in 1960 and
1984 but previously unreported in the
Western scientific literature. The Maba
partial mandible is compared to better
known mandibles from the Middle
Pleistocene Old World (e.g., Mauer,
Arago, and Tighenif). The Maba teeth
are compared to data collected from
selected hominin fossils and Holocene
Chinese and Korean dental collections.
A recent dating analysis of the Maba
deposits suggest the age of the capping
flowstone may be as old as 237 ka. We
discuss the meaning of these new dates
in this paper.

This study was funded by the Wenner-
Gren Foundation (ICRG-#82) and the
National Geographic Society (#8372-07).

Thinking outside the European
box: dental metrics and morphology
of African Middle Pleistocene
hominins.

SHARA E. BAILEY“® and JEAN-
JACQUES HUBLIN? !Center for the
Study of Human Origins, New York
University, Department of Human Evo-
lution, Max Planck Institute for Evolu-
tionary Anthropology.

Middle Pleistocene (MP) hominins from
Europe are known to possess dental
characters that link them to Neander-
tals. However, whether or not these
characters are unique to MP Europeans
is unclear because much less attention
has been given to the far fewer dental
remains of this age outside of Europe.
This study examines metrical and mor-
phological dental characters in MP Afri-
can hominins. We present results for
characters that have been previously
suggested to be distinctive in Neander-
tals. The relatively large incisor to
molar ratio that characterizes Neander-
tals is not seen in MP Africans, which
are more similar in this regard to Homo
erectus. Morphologically, the MP Afri-
cans also lack the Neandertal dental
pattern. For example, none possess the
derived suite of lower P4 characters
(asymmetry, transverse crest, and mul-
tiple lingual cusps) or a continuous trig-
onid crest on the lower M3. However,
one individual (Rabat) does share cer-
tain morphological characteristics with
Neandertals (e.g., a relatively small
upper M1 occlusal polygon area and a
small upper M1 metacone relative to
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hypocone, but not the distinctive Nean-
dertal crown shape). A small occlusal
polygon area has been also observed in
one individual of the Layer TD6 in
Gran Dolina (Spain), which may sug-
gest that this pattern is not uniquely
derived for the Neandertal lineage. The
preponderance of evidence suggests that
MP African hominins are characterized
by retention of many primitive dental
characteristics shared with Homo erec-
tus and, unlike European MP hominins,
show no clear affinity to Neandertals.

Groovy teeth: unraveling patterns
of dental use wear in a Medieval
sample from Polis, Cyprus.

BRENDA J. BAKER and MICHAEL W.
MORAMARCO. Center for Bioarchaeo-
logical Research, School of Human Evo-
lution and Social Change, Arizona State
University.

Over 300 individuals are associated
with two early sixth-century basilicas at
Polis Chrysochous, on the northwest
coast of Cyprus. One basilica was used
to the eleventh century. The other was
reused for burials from the thirteenth
to sixteenth centuries. Eight of 54 indi-
viduals (14.8%) analyzed to date exhibit
alterations on anterior teeth consistent
with their use as tools. All are adults
and seven are female. The eighth, rep-
resented by one tooth, is unattributable
to an individual burial. Three distinct
patterns of dental use wear suggest
teeth were used in different ways. All
patterns are associated with small
incisal grooves on the mandibular inci-
sors, oriented labio-lingually, but maxil-
lary involvement differs.

Pattern 1 consists of grooves on the dis-
tal aspects of lateral incisors and lin-
gual surface attrition of the maxillary
teeth (LSAMAT) found in one woman
buried with a bone needle (Baker et al.
2007). Harper (Harper and Fox 2008)
found an identical pattern in five of 35
Venetian period burials at Athienou-
Malloura. Pattern 2 includes five indi-
viduals with V-shaped notches on the
central incisors, first observed in
another woman with a bone needle. Pat-
tern 3, found in two individuals, com-
bines grooves or notches on the lateral
and incisal aspects of the maxillary
incisors. All patterns contrast with the
transverse grooves on anterior dentition
that Erdal (2008) related to mouth spin-
ning. Textile and clothing production
in medieval Cyprus was principally a
household activity. Dental use wear sug-
gests that women were responsible for
such work at Polis.

This research was supported in part by
the Princeton University Archaeological
Expedition to Polis, Cyprus, the ASU
School of Human Evolution and Social
Change, and the National Science Foun-
dation Graduate Research Fellowship
Program.
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The missing femur at the Mitla thecus verreauxi verreauxi) eight methods that control for phylogenetic-

Fortress.

LINDSEY CADWELL BAKER!, GARY
M. FEINMAN? and LINDA M.
NICHOLAS?. !Department of Anthro-
pology, Southern Illinois University
Carbondale, *Department of Anthropol-
ogy, The Field Museum, Chicago, IL.

A common belief across prehispanic
Mesoamerica was that an individual’s
power was concentrated in the femur.
Several elaborate burial contexts, begin-
ning as early as A.D. 100, contained the
remains of elite rulers along with one or
more femora. Further, femora have
been recorded as missing in other burial
contexts in Oaxaca and elsewhere in
Mesoamerica, but those burials were
poorly preserved. Individual skeletons
were not complete, so it was impossible
to know when or how the femora were
removed or if they were part of a pri-
mary burial context. Burial 13 at the
Mitla Fortress provides documentation
of a clear donor context in which the de-
scendants of an important person care-
fully reopened his burial cist after death
to extract the individual’s right femur.
This finding provides material support
for the process of femur removal that
was earlier only hypothesized for
Lambityeco.

Such curation of human femora has
largely been considered an activity asso-
ciated exclusively with rulers or those
of high status. Yet the residence exca-
vated at the Mitla Fortress was not
such a context, and so the removal of
femora (at least in the Late Classic pe-
riod Valley of Oaxaca) may not have
been a practice limited to rulers. The
individual missing his femur at the For-
tress may have been a neighborhood
head and/or a lineage founder, who was
revered by his descendants. His de-
scendants may have removed his femur
in an effort to establish their status in
at least the confines of their local
community.

Damage and mortality effects of
Cyclone Fanele on sifaka food trees
in Kirindy Mitea National Park,
Madagascar.

KATHERINE H. BANNAR-MARTIN
and REBECCA J. LEWIS. Department
of Anthropology, University of Texas at
Austin.

Cyclones have been suggested to play a
major role in the evolutionary history of
the flora and fauna of Madagascar.
However, very little is known about the
effects of cyclones on Malagasy ecosys-
tems. The high wind velocity of cyclones
can snap or uproot trees and cause com-
plete defoliation. With the loss of food
species, primates may shift their diets
to less preferred food items and/or nar-
row their diets. We assessed the dam-
age to 1184 trees that are known food
resources for Verreaux sifaka (Propi-
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months after Cyclone Fanele. Eighty-six
percent of food tree species were dam-
aged and 7.4% were dead. Twenty six
percent of food trees experienced major
branch damage and 26.5% showed
major trunk damage. Tree damage was
not distributed equally across all species
(42 = 45.2332783, df = 28, p < 0.0025).
We evaluated how cyclone Fanele
impacted the sifaka food trees using
generalized linear mixed modeling with
Laplace approximations. A highly sig-
nificant interaction between tree height
(p < 0.01), DBH (p < 0.001), and dam-
age was found. With each unit increase
in tree height and DBH the odds of
damage increased. With each wunit
increase in tree height the odds of dying
increased (p < 0.001), but this relation-
ship was not significant with larger
DBH. Tree height is a stronger predic-
tor of damage and mortality than DBH.
Sifaka food resources were significantly
reduced, suggesting that these lemurs
have had to alter their feeding behavior
as a direct consequence of Cyclone
Fanele.

The Runx2 gene is an important
determinant of facial morphology
in primates.

NICHOLAS E. BANOVICH',
TERRENCE B. RITZMAN'2 and
ANNE C. STONE!. School of Human
Evolution and Social Change, Arizona
State University, 2Institute of Human
Origins.

The runt-related transcription factor
gene (Runx2) encodes a transcription
factor that is important for osteoblast
development and normal osteogenesis.
Previous research has demonstrated
that the glutamine to alanine (Q/A) ra-
tio contained within the protein-coding,
tandemly-repeated portion of exon 3 of
the Runx2 gene is significantly, posi-
tively correlated with facial length
within an artificially-selected species
(Canis familiaris, domestic dog) and
among species in a naturally-evolving
order (Carnivora). However, the corre-
lation of the Q/A ratio and facial
length in primates remains wunclear.
The present study tests the hypothesis
that the Q/A ratio within the Runx2
gene is correlated with facial length in
primates.

Data were collected from a taxonomi-
cally-broad sample of primates (n = 24).
Q/A ratios were collected through DNA
sequencing and from published data in
national genetic databases. Craniomet-
ric data (including facial length and five
variables used to correct for size) were
collected directly from primate crania
(n = 24 species; 306 individuals) in mu-
seum collections. Results indicate that
the Q/A ratio of the Runx2 gene is sig-
nificantly, positively correlated with
size-corrected facial length in primates
(r = 0.62; p < 0.01); this correlation
remains significant wusing statistical

relatedness among the species in the
sample (r = 0.52; p < 0.05). These
results suggest mutations in protein-
coding regions of a developmental-regu-
latory gene can have important pheno-
typic effects in primates and demon-
strate the utility of using genetic
approaches to understanding primate
morphology.

This study was funded by a Sigma Xi
Grant-In-Aid of Research from the ASU
chapter and by ASU undergraduate
research funding.

The role of erect posture in shaping
the hominid cranial base.

ALON BARASH, ELLA BEEN, and
YOEL RAK. Department of Anatomy &
Anthropology, Sackler Faculty of Medi-
cine, Tel Aviv University.

The hominid cranial base has been
studied extensively over the last 150
years, with most attention focused on
the midsagittal plane. Many papers
contrast ape morphology with human
morphology and conclude that the
massive brain expansion characteriz-
ing human evolution is the main
mechanism that shaped the unique
basicranial morphology of Homo sapi-
ens. However, relatively few papers
did a comprehensive comparative
study of the cranial base that included
early hominids.

In this work, three groups were studied:
humans, chimpanzees, and early homi-
nids. We followed the contour of the
midsagittal basicranium, starting from
the posterior aspect of the occipital
bone, through the foramen magnum, cli-
vus and the sphenoidal plane in the an-
terior cranial base. Angular measure-
ments were first taken in relation to the
Frankfurt horizontal plane. These
include the nuchal plane, foramen mag-
num, clival line and planum sphenoi-
deum. The second measurements, which
did not require a reference plane, were
angles that are formed between two
adjacent segments of the cranial base:
nuchal plane-foramen magnum; fora-
men magnum-clivus; clivus-sphenoid
plane.

Our results indicate that early homi-
nids achieve human-like appearance
very early in the fossil record. Almost
all australopithecines measurements
lie closer to humans than chimpan-
zees. Furthermore, it appears that the
entire section of inion-opisthion-basion-
clivus behaves as one morphological
unit by shifting to a more inferior-an-
terior position, and thus creating the
steeper clival angle which is apparent
in hominids. When taking into consid-
eration the small brain volume of aus-
tralopithecines, our results substanti-
ate the important role that erect pos-
ture had on shaping early hominid
cranial base.
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Dental microwear and morphology In order to test the capacity of bleach evident throughout the Bay Area,

correlation in Pan, and

Gorilla.

Papio,

CLAIRE BARRETT and PATRICK
MAHONEY. School of Anthropology,
University of Kent.

Prior research has suggested dental
microwear and oro-facial morphology
may be correlated, reflecting similar
aspects of masticatory loading. If this
association can be confirmed in living
primates, it can be extrapolated to fossil
hominin studies. This could add vital
information when considering possible
evolutionary relationships for specimens
known only by incomplete or purely
dental remains. In this study we
searched for correlation between micro-
wear (on the first, second, and third
mandibular molars) and biomechani-
cally relevant measurements of the
skull in Pan troglodytes (n=20), Papio
anubis (n=20) and Gorilla gorilla
(n=20).

Dental impressions were taken from the
mandibular molars. Resin casts were
prepared. Digital micrographs were
taken of facet 6 using a scanning elec-
tron microscope. The micrographs were
analysed using Microware 4.02. Skull
measurements were taken using digital
callipers.

Findings indicate that striation length
(mean=50.04um) was correlated with
corpus depth (r=0.766; p=0.000) in sec-
ond molars from Pan troglodytes. Pit
width was correlated with mandibular
coronoid height (r=0.605; p=0.005) and
ramus height (r=0.600; p=0.005) in
third and first molars respectively from
Papio anubis. Striation length was cor-
related with corpus width in third
molars from Gorilla gorilla (r=0.555;
p=0.035). Results are discussed in
terms of dental morphology and orofa-
cial muscular-skeletal proportions, as
well as diet.

Evaluating the efficacy of house-
hold bleach in the removal of con-
tamination from bone surfaces.

JODI LYNN BARTA2 CARA
MONROE"?3, and BRIAN M. KEMP"2,
1School of Biological Sciences, Wash-
ington State University, 2Department
of Anthropology, Washington State
University, ®Department of Anthro-
pology, University of California-Santa
Barbara.

While polymerase chain reaction (PCR)
now routinely permits study of genetic
markers contained in skeletal samples,
it simultaneously represents a system
that is hypersensitive to amplifying
contaminant DNA. Contaminating
DNA competes with degraded DNA
during PCR amplification and this of-
ten leads to false positives and/or aber-
rant results, thus compromising these
analyses.

to remove contamination, ~3500 year
old Northern Fur Seal (Callorhinus
ursinus) rib samples were intention-
ally contaminated with human DNA.
Sub-sections of the contaminated ribs
were removed and submerged in dif-
ferent concentrations of household
bleach (sodium hypochlorite; ranging
from 0.6%-6.0% w/v), during time tri-
als ranging from 1 to 15 minutes, to
determine which treatment could com-
pletely remove contamination while
causing the least amount of damage to
the endogenous Northern Fur Seal
DNA. DNA copy numbers originating
from human and Northern Fur Seal
were determined with real-time PCR
using species-specific fluorescently la-
beled probes.

These experiments demonstrate that
bleach, even at low concentrations, is
very effective at destroying contaminat-
ing DNA on the surfaces of bones. How-
ever, low levels of contaminant DNA,
likely originating from tips, tubes, and
other lab disposables, complicate these
findings. In addition, while it appears
that bleach causes some damage to the
endogenous DNA, the ability to assess
the degree of damage is complicated by
the fact that the preservation of endo-
genous DNA is highly variable across
each specimen. This paper discusses the
implications of these observations.

This research was supported by the
National Institute of Justice Forensic
DNA Research and Development Grant
2008-DN-BX-K008.

Prehistoric human foraging in the
south San Francisco Bay Area: a
stable isotope perspective.

ERIC J. BARTELINK!, MELANIE M.
BEASLEY?, BENJAMIN T. FULLER?,
ALAN LEVENTHAL* and ROSEMARY
CAMBRA®. 'Department of Anthropol-
ogy, California State University, Chico,
2Department of Anthropology, Univer-
sity of California San Diego, *Depart-
ment of Human Evolution, Max Planck
Institute for Evolutionary Anthropology,
“Department of Anthropology, San Jose
State University, "Muwekma Ohlone In-
dian Tribe.

Variation in prehistoric human diets
has been explored in the San Francisco
Bay Area through studies of faunal and
botanical remains from several large
midden sites. Recent stable isotope
research in the Bay Area has demon-
strated significant temporal and re-
gional variation in ancient human diets
across the late Holocene (4500-200
B.P.), with the greatest changes occur-
ring between the Early Period and the
Middle Period (ca. 4500-1200 B.P.). Pre-
vious research on stable carbon, nitro-
gen, and sulfur isotopes has revealed a
shift from a marine-oriented diet to
one more focused on terrestrial plant
and animal resources from C3 ecosys-
tems; however, regional patterns are
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which may also reflect differential
access to resources based on geography
and territoriality.

This study builds on the foundation of
previous research and evaluates new
stable carbon and nitrogen isotope
data from 85 late Holocene humans
derived from eight south San Fran-
cisco Bay sites in Santa Clara County.
Data from stable carbon and nitrogen
isotopes of bone collagen and stable
carbon isotopes of bone apatite reflect
greater consumption of Cj terrestrial
resources in the region compared with
the more marine-oriented diets of
human foragers from sites along the
eastern bayshore. Mean human bone
collagen values varied from —17.0 to
—19.0%0 for 6'C, and 6.0 to 9.0%. for
0'5N. Apatite 0'3C and the apatite-col-
lagen spacing indicate significant vari-
ation in the contribution of different
dietary macronutrients among individ-
uals. These patterns are addressed in
light of late Holocene resource intensi-
fication models proposed for prehis-
toric California.

A craniometric investigation of bio-
logical contacts between popula-
tions of the Iranian Plateau and
Central Asia during the last three
millennia B.C.

AMBER M. BARTON and BRIAN E.
HEMPHILL. Department of Physics,
Geology and Anthropology, California
State University, Bakersfield.

Archaeologists have long contended that
populations on and adjacent to the Ira-
nian Plateau throughout the Bronze
Age enjoyed close cultural contacts with
and even migratory movements into
south  Central Asian populations
(Masson & Sarianidi 1972). However, a
recent dental analysis (Hemphill 2010)
failed to identify any evidence of gene
flow between the late Bronze Age popu-
lations of the north Bactrian oasis and
the Bronze Age site of Tepe Hissar,
located in northeastern Iran. This study
employs a battery of eight craniometric
variables among 154 individuals from
Tepe Hissar, located at the western
periphery of the Iranian Plateau and
88 individuals from Shahr-i Sokhta,
located on the eastern plateau. These
data are compared to 1,333 individuals
from 28 samples from Central Asia,
Indus Valley, China and Nepal to deter-
mine whether claims of contacts
between south Central Asian and Ira-
nian Plateau populations during the
Bronze Age involved gene flow. Inter-
sample differences were examined with
hierarchical cluster analysis, neighbor-
joining cluster analysis, multidimen-
sional scaling and principal coordinates
analysis.

Results consistently identify affinities
between Iranian Plateau samples and
samples from south Central Asia. How-
ever, these affinities lie with earlier
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samples from the Kopet Dagh and
Tedjen oasis, not the later samples from
the north Bactrian oasis. Such
results suggest contacts between popu-
lations of the Iranian Plateau and
Central Asia likely occurred in the
early Bronze Age, but then ceased.
Affinities between Tepe Hissar and
Hasanlu IV, located in northwestern
Iran, suggest inter-regional contacts of
Iranian Plateau populations shifted
from south Central Asia to northern
Mesopotamia.

Nasal form and function in Mid-
pleistocene human facial evolution.
A first approach.

MARKUS BASTIR and ANTONIO
ROSAS.  Paleoanthropology = Group,
Museo Nacional de Ciencias Naturales,
CSIC, Madrid.

Large prognathic faces of Middle and
Later Pleistocene humans contrast with
smaller orthognathic faces of H. sapi-
ens. Yokley et al. (2009) [PaleoAnthro-
pology 2009:A39-40] have shown that
facial prognathism decreases together
with nasal breadth and body mass with
the emergence and spread of modern
humans. They speculated that for bio-
energetic reasons large-bodied archaic
humans need to inhale larger quantities
of oxygen - facilitated by greater nasal
breadth - than smaller-bodied modern
humans. Anterior nasal breadth, how-
ever, relates to intake and pre-process-
ing of respiratory air, whereas posterior
nasal parts (choanae and epipharynx)
are responsible for air transmission
towards lower, non-cranial parts of the
respiratory system. Thus, different
nasal regions serve different aspects of
respiratory physiology. But how do all
these nasal regions relate to facial
form? We explore these questions with
3D-geometric morphometrics in fossil
and modern humans and hominoids
analyzing morphological interactions
between nasal and facial structures and
its evolutionary implications. Results
show significantly different scaling pat-
terns in anterior and posterior nasal
size. Also, levels of anterior and poste-
rior nasal cavity shape integration are
low. Integration between the entire
nasal cavity and facial shape is higher.
These patterns fit with mean shape
comparisons. While posterior nasal
structures may be more directly
related to air intake, anterior nasal
parts may be involved in additional
physiological functions. Evolutionary
factors might act differently on ante-
rior and posterior nasal openings, both
of which interact with facial form. The
respiratory apparatus may offer one
example for systemic integration of
cranial and non-cranial systems within
human organisms.

This study is funded by the Spanish
Ministry of Science and Innovation
(Project: CGL-2009-09013).
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Aymara mtDNA variation and de-
mographic history in the Central
Andes.

KEN BATATY, VIRGINIA dJ.
VITZTHUM? and SLOAN R.
WILLIAMS'. 'Department of Anthro-
gology, University of Illinois at Chicago,
‘Anthropology Department and Kinsey
Institute for Research in Sex, Gender,
and Reproduction, Indiana University,
Bloomington.

In Central Andes, exploitation of marine
resources and intensive agriculture led to
population increase early in prehistory. The
region is characterized by constant popula-
tion movement as well. These events
undoubtedly affected regional genetic vari-
ation, but the exact nature of these effects
remains uncertain. In this study, mtDNA
HVRI sequence variation in 61 Aymara
individuals from La Paz, Bolivia, was ana-
lyzed and compared to that of other Latin
American populations to examine how
increased female effective population size
and gene flow influenced the mtDNA varia-
tion among Central Andean and other
western South American populations.

The Aymara and Quechua were geneti-
cally diverse showing evidence of popu-
lation expansion and large effective pop-
ulation size when estimated using maxi-
mum likelihood methods that account
for gene flow between subdivided popu-
lations. Spatial expansion models gener-
ally fit the mtDNA variation observed
in Latin America well, especially among
genetically less diverse populations, but
a demographic expansion model fits the
mtDNA variation found among Central
Andean populations well.

These results suggest that female effective
population had a greater impact on mtDNA
variation than female gene flow among
Central Andeans. However, migration
rates and the results of AMOVA and multi-
dimensional scaling analysis suggest that
female gene flow was also an important fac-
tor, influencing genetic variation among
the Central Andeans as well as lowland
populations from western South America.
The interaction sphere may have extended
to the transitional zones between the Andes
and Amazon making populations from
these areas more genetically diverse and
similar to Central Andeans.

Dental and mandibular integration
in the common chimpanzee (Pan
troglodytes verus).

MELANIE BAUCHLE!, KORNELIUS
KUPCZIK!, PHILIPP GUNZ!, OTTMAR
KULLMER?, FRIEDEMANN SCHRENK?
and JEAN-JACQUES HUBLIN'. 'Max
Planck Institute for Evolutionary Anthro-
pology, Department of Human Evolution,
Leipzig, Germany, 2Senckenberg Research
Institute, Department of Paleoanthropology
and Messel Research, Frankfurt a.M., Ger-
many.

Mandibles and teeth vary greatly in
size and shape among fossil hominins.

83

Evidence from experimental and com-
parative studies suggests that the de-
velopment of teeth and the mandibular
bone are under separate genetic control.
However, together they form an inte-
grated functional unit and evolve
jointly. We quantify the covariation
between teeth and mandibular bone,
to understand the evolutionary dynam-
ics underlying the morphological and
functional differences among fossil
hominins.

As a first step towards a methodological
framework we investigate the overall
tooth-jaw metric relationship of P. ¢rog-
lodytes. We expect that large postca-
nines require large and robust mandib-
ular corpora to withstand the forces
applied during mastication. We use uCT
data of the mandibles of two adult pop-
ulations to quantify the volume of the
segmented mandibular bone and that
of the postcanines. We also generate
standardized virtual cross-sections at
each postcanine to calculate the robus-
ticity index of the mandibular corpus.
Our results show a significant correla-
tion between the postcanine tooth vol-
ume and mandibular bone volume. We
also found that the M2 is the biggest
tooth within the molar row suggesting
that it is subjected to the highest occlu-
sal forces. The mandibular robusticity
index, however, increases from M1-M3
indicating that the posterior end of the
mandible can sustain higher torsional
forces. These results highlight the im-
portance of a closer examination of
robusticity related to force distribution
within the teeth and the mandible. Our
findings provide the basis for further
studies on interspecific and intraspecific
variation in the dento-mandibular com-
plex among living and fossil hominoids.

Scurvy: a temporally and geograph-
ically ubiquitous disease of infants
and child in prehistoric west-cen-
tral Illinois.

JENNIFER M. BAUDER. Binghamton
University.

Scurvy has recently received a great
deal of paleopathological attention and
cases of infantile and childhood scurvy
have been reported in skeletal collec-
tions representing a wide range of tem-
poral and geographic contexts. This pa-
per reports on the findings of skeletal
evidence of scurvy in samples from pre-
historic West-central Illinois.

Crania from 2,295 individuals from
sites in both the Lower and Central por-
tions of the Illinois River Valley were
examined for osseous evidence of scurvy.
Key to diagnosis was the presence of po-
rous lesions on the greater wing of the
sphenoid and on sites such as the ante-
rior temporal, mandible, maxilla and
superior orbits. Scurvy was diagnosed
in a total of 79 individuals with a fur-
ther 21 individuals considered likely to
have had the disease. Ninety of the 100
individuals diagnosed with scurvy or
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possible scurvy were infants or children.
Cases of scurvy were found in both sub-
regions of the valley and from all cul-
tural horizons sampled: Middle Wood-
land, Late Woodland, Mississippian and
Oneota.

The presence of scurvy and its temporal
and geographic ubiquity force new con-
siderations disease patterning and
interpretations of health in prehistoric
West-central Illinois. This nutritional
deficiency disease may be tied to an
inadequacy in the regular juvenile diet
over the course of prehistory and/or to
seasonal deficiencies which may have
affected both subadults and adults.
Because the presence of scurvy predates
the intensification of maize agriculture
it is no longer tenable to view agricul-
ture as the sole cause of nutritional
problems in the region.

This study was funded by The Wenner-
Gren Foundation, Grant # 7597.

Comparative morphometric maps
of virtually wunrolled Neandertal
and modern tooth roots.

PRISCILLA BAYLEY?, CHRISTOPHER
DEAN?, LUCA BONDIOLI® and
ROBERTO MACCHIARELLI*?.
IPACEA, UMR 5199, Université Bor-
deaux 1, ?Research Department of Cell
and Developmental Biology, University
College London, *Museo Nazionale P-
reistorico Etnografico “Luigi Pigorini”,
Rome, *Département de Préhistoire,
UMR 7194, MNHN Paris, °Dép-
artement Géosciences, Université de
Poitiers.

By using a high-resolution microtomo-
graphic record of extant and fossil
human incisor and canine teeth, we
applied morphometric mapping techni-
ques to virtually unroll the dental roots
and to comparatively assess their varia-
tion in dentine thickness topography.
More specifically, the analyses were run
in order to evaluate if the extant pat-
tern evolves in a predictable way
through life, and to compare the fossil
and the extant conditions.

The fossil sample includes the decidu-
ous teeth of the Neandertal immatures
from La Chaise abri Suard and Roc de
Marsal, in France, and of the Upper
Paleolithic specimens from Lagar Velho,
in Portugal, and La Madeleine, in
France, as well as the permanent lower
incisors and canines of the adult Nean-
dertal from Regourdou, in France.

After threshold-based segmentation and
surface rendering, the dental roots have
been virtually unzipped vertically along
the middle of their lingual aspect and
then unrolled. The region of interest
has been restrained and represents the
dentine thickness variation comprised
between 50% and 85% (upper) of the
total root length.

Preliminary results show an evolving
pattern of dentine thickness distribu-
tion through life in extant humans.
Also, while broad similarities in the pat-
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terns of thickness distribution are found
between the extant and the fossil sam-
ples, as well as among the fossil speci-
mens, in Neandertals these are accom-
panied by more marked localized con-
trasts, notably in proximity of the
cemento-enamel junction. In this con-
text, the early Upper Paleolithic child
from Lagar Velho shows an intermedi-
ate repartition pattern between the
Neandertal and the extant condition.
This study was funded by Fyssen Foun-
dation, French CNRS, Univ. of Poitiers
(Centre de Microtomographie), ESRF
(Grenoble), EU FP6 Marie Curie
Actions MRTN-CT-2005-019564 EVAN,
EU TNT Project, Nespos Society (Mett-
mann).

Stable isotopes, diagenesis and
FTIR: evaluating the differences in
C/P and IR-SF values from three
different sample preparation meth-
ods for spectral analysis.

MELANIE M. BEASLEY. Department
of Anthropology, University of Califor-
nia, San Diego.

Stable isotope researchers use carbon
stable isotope values from bone apatite
to reconstruct ancient diets. Initially,
the suitability of bone apatite analysis
was debated because of possible diage-
netic alterations affecting the bone min-
eral properties. Several studies have
concluded that, through appropriate
sample preparation treatments, bone
apatite can yield in vivo signatures.
Nonetheless, it is still necessary to eval-
uate samples for diagenetic alterations.
One standard method of evaluating dia-
genesis in bone apatite is to use FTIR
(Fourier transform infrared) spectros-
copy to measure carbonate content (C/P)
and bone mineral crystallinity or IR
splitting factor (IR-SF). FTIR spectros-
copy is a semi-quantitative method for
analyzing chemical components within
a material. Advances in technology
have enabled new preparation methods
for FTIR samples. In this study, 455
samples of modern, historic and prehis-
toric bone were prepared using three
different methods to load and analyze
FTIR samples. The methods that were
compared (ATR, DRIFT, and hydraulic
press KBR pelleting) use varying optic
properties to analyze a sample. Accord-
ing to chemists, each spectra produced
by each method is equivalent. In fact,
each method does identify the same
chemical components for a sample.
However, it was found that each spectra
yielded statistically significant different
values for C/P and IR-SF, as well as dif-
ferent correlations between the values.
It is therefore concluded that the sam-
ple preparation method used for spec-
tral analysis does affect the resulting
calculations that evaluate diagenesis in
bone apatite and the different prepara-
tion methods should not be used inter-
changeably as they have been used in
recent publications.
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Community health at Nemea,
Greece: a comparative bioarchaeo-
logical approach to the impact of
sociopolitical change in Byzantium.

JARED BEATRICE. Department of
Anthropology, Michigan State
University.

This study compares the skeletal health
of two agricultural communities dating
to the Early Christian (n=123) and
Middle to Late Byzantine (n=139) peri-
ods at Nemea, Greece using bioarchaeo-
logical methods. The aim of this
approach is the exploration of changing
living conditions in the latter period,
during which time southern Greece was
invaded by western Europeans and the
Byzantine Empire experienced changes
in political administration that had last-
ing, disruptive effects. Skeletal indica-
tors of non-specific stress and activity
were assessed in order to test 1) the
extent to which political instability and
invasions diminished quality of life
among the Byzantine community and 2)
whether or not different spheres of ac-
tivity for men and women are suggested
by sex-based differences in health
within the Early Christian and Byzan-
tine communities. The association
between burial location and social sta-
tus was also tested by comparing lesion
prevalences across burial subgroups
within the mortuary space at Nemea.
Certain indicators of health such as cri-
bra orbitalia and porotic hyperostosis
remained relatively constant through
time, while others such as periosteal
reactions, vertebral osteophytosis, and
trauma were found to be more preva-
lent in the Early Christian period.
These results do not support the
hypothesized general negative conse-
quences for health in the Byzantine pe-
riod. This study adds to the growing
body of research demonstrating the util-
ity of bioarchaeology in the evaluation
of historical narratives.

This research was generously supported
by a Food, Nutrition, and Chronic Dis-
ease Fellowship awarded by the Gradu-
ate School, Michigan State University.

Bone growth and loss in a Roman
population using a multi-method
approach.

PATRICK BEAUCHESNE', SABRINA
AGARWAL' and LUCA BONDIOLL?
Department of Anthropology, Univer-
sity of California, Berkeley, Z2Luigi
Pigorini National Museum of Prehistory
and Ethnography, Rome.

Most studies investigating bone mainte-
nance and fragility in the past use a
single method of skeletal analysis.
Using data from the skeletal analysis of
the Imperial Roman population of Velia,
this paper demonstrates that the use of
multiple methodologies and data col-
lected from different skeletal locations
provide a more complete approach to
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better elucidate the complex etiology of
bone loss and fragility. Three methods
were used in the analysis of bone fragil-
ity at Velia: metacarpal radiogrammetry
(n=79), analysis of veterbral trabecular
architecture (n=67), and cortical rib
histomorphometry (n=70), using three
age cohorts (18-29; 30-45; 45+yrs.) The
pattern of bone loss differs in important
ways across the three methods. The
radiogrammetry results show significant
age-related changes in both males and
females and the pattern of bone loss dif-
fers between the sexes. Females lose
bone primarily in young reproductive
age, while male cortical levels remain
high until old age where cortical bone
values drop rapidly. This pattern con-
trasts what is seen in the vertebrae,
where bone volume declines only
slightly with age, with varying compen-
sating changes in trabecular architec-
ture seen between sexes. Finally, corti-
cal bone loss in the ribs shows gradual
age-related change. These results high-
light the need for multiple approaches
to the investigation of bone mainte-
nance and fragility in bioarchaeology.
This study was funded by SSHRC,
grant number 752-2005-1803.

Testing Fox’s assembly rule with
Bornean primates and other
vertebrates.

LYDIA BEAUDROT". 'Graduate Group
in Ecology and Department of
Anthropology, University of California,
Davis.

A central question in primate ecology is
whether communities are structured by
deterministic processes or are random
assemblages of species. I investigate the
role of competition deterministically
shaping Bornean primate communities.
Although primate communities are fre-
quently viewed as self-contained com-
munities, the species that compete with
primates likely include non-primate
taxa. Moreover, it has been argued that
competition between primates and other
mammalian taxa is stronger in Borneo
than other regions. I therefore test the
assumption that Bornean primates com-
pete predominantly with other primates
by investigating community assembly
hypotheses for primates and a larger
community of vertebrates. Specifically I
investigate Fox’s assembly rule for
favored states, which postulates that if
interspecific competition favors the
entry of species that are most distinct
from the community, then communities
should be composed of even numbers of
species across functional groups. I col-
lected data for Bornean reserves from
published sources. I gathered presence-
absence data for arboreal vertebrates
including primates, colugos, squirrels
and flying squirrels and data on their
dietary functional groups. I defined
communities using primates, squirrels
and all species combined. I compared
the observed number of sites with even
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numbers of species per dietary func-
tional group with the expected distribu-
tion of favored sites generated from a
null model using Monte Carlo simula-
tions. Across community types, the
observed number of favored states was
significantly greater than expected,
which supports Fox’s assembly rule in
Bornean vertebrates. My results there-
fore suggest that interspecific competi-
tion is important for Bornean vertebrate
community assembly within and
between taxonomic groups.

This study was supported by an NSF
graduate research fellowship to Lydia
Beaudrot.

Estradiol as a biological measures
of mood and female intrasexual
competition.

LISA BECKER', PAUL BROWN? and
MICHAEL MUEHLENBEIN'. 'Depart-
ment of Anthropology, Indiana Univer-
sity, Bloomington, Z2Department of
Anthropology, Minnesota State Univer-
sity, Mankato.

Within human evolutionary and clinical
biology, estradiol is primarily studied a)
within the context of peri- and post-
menopausal women, b) as an indicator
of fecundability in response to environ-
mental stressors, or ¢) in cases of infer-
tility and endocrine deficiencies. Ele-
vated estradiol levels preceding ovula-
tion in normally-cycling women may
contribute to behaviors associated with
female-female competition, such as nar-
cissism and derogation. We hypothe-
sized that women would report an
increase in feelings of self-worth and
attractiveness during the pre-ovulatory
period when estradiol levels are at their
peak. The participants for this project
were 20 women ages 18-35 who com-
pleted the questionnaire 2 times during
a single menstrual cycle; during the
late follicular and the late luteal phase.
The questionnaire recorded information
on feelings of self-worth, attractiveness
and general indicators of mood, regular-
ity of menstrual cycle, birth control
method, current relationship status,
and sexual activity. Results of the ques-
tionnaires revealed a significant differ-
ence between Rosenberg Self-Esteem
scores from the luteal phase and those
of the individuals classified as periovu-
latory (T = —2.37, p = 0.037,DF = 11).
However, results of the biological sam-
ples do not (T = 0.9096, p = .3981, DF
6). These results indicate that estradiol
levels obtained from the biological sam-
ples do not support the hypothesis that
feelings of self-worth would increase
when estradiol levels are at their peak.
A possible reason for these results may
be the small sample size of this study.
Future research is needed to clarify the
role of estradiol in mediating female
sexual behaviors.

Supported by the David C. Skomp Fel-
lowship, Indiana University.
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How to measure dominance? Per-
centile vs. ordinal ranking systems.

JACINTA C. BEEHNER"? 'Department
of Psychology, University of Michigan,
2Department of Anthropology, Univer-
sity of Michigan.

Dominance is a fundamental feature of
many social animals. Most researchers
agree that agonistic dominance is a crit-
ical factor that shapes the social struc-
ture of a particular species. However,
there remains less agreement on how
dominance should be measured — even
for taxa with some of the most stable
and linear dominance hierarchies.
While some researchers utilize a more
“relative” ranking system where ani-
mals are scored based on the proportion
of individuals that they dominate (per-
centile ranking system), others use a
more “absolute” system where animals
receive a rank number based on how
many animals are above them (ordinal
ranking system). To date, there has
been little discussion on the appropri-
ateness of these measures for answering
different research questions. Particu-
larly when examining multiple groups
of varying size, or one group that
changes in size over time, the decision
to use a percentile or an ordinal rank-
ing system could change the outcome of
analyses. Here, I describe several types
of research questions that would benefit
from one or the other measure of rank.
I use geladas (Theropithecus gelada) as
a model species to illustrate how the
ranking systems differ. Because a
gelada “group” (i.e., band) essentially
comprises dozens of reproductive units
(i.e., one-male units), all of varying size,
each with its own stable linear domi-
nance hierarchy among females, I am
able to document the interactions
between group size, research question,
and ranking system.

Funding for this research was gener-
ously provided by the Wildlife Conser-
vation Society (SSF 67250), the
National Geographic Society (8100-06),
the Leakey Foundation, the National
Science Foundation (BCS-0715179), and
the University of Michigan.

Performance:
behavior.

A uniquely human

WILLIAM O. BEEMAN. Department of
Anthropology, University of Minnesota.

This paper addresses the question of
the uniquely human ability to engage in
performance, broadly defined as pur-
poseful enactment or display carried out
in front of an evaluating audience. Fol-
lowing Alfred Schiitz, Erving Gofffman,
Deborah Tannen and others, the paper
posits  that  performance “works”
through the creation of behavior that is
imbedded in cognitive “frames” that
determine the symbolic interpretation
of events. The framed event then allows
the performer to stimulate the emotions
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of the audience through pragmatically
determined communication in a psycho-
logically protected environment. Both
performer and audience utilize the bio-
logically-based human ability to predict
the emotional states of others, currently
known as “Theory of Mind,” in order to
generate and feel these emotions in an
act of co-creation of experience. It is
posited that performance has evolution-
ary value in allowing humans to prac-
tice the experience of emotions—crucial
to critical decision making and to creat-
ing group solidarity, essential to human
survival.

Advanced methods in analysis of
dental remains.

DANA L. BEGUN'"?2 RACHEL
CASPARI®, KRISTINA GALDES®,
RIHANA BOKHARI' and STEVEN

GOLDSTEIN?2, 'Department of Anthro-
pology, University of Michigan, 2Depart-
ment of Biomedical Engineering,
University of Michigan, Orthopaedic
Research Laboratories, University of
Michigan, *Department of Anthropology,
Central Michigan University, ®Depart-
ment of Anthropology, University of Mon-
tana.

This study establishes the reliability of
microCT and RAMAN as substitutes for
destructive, less reliable techniques.
Focusing on wear, root transparency/
tubule occlusion, and pulp volume
decrease/secondary dentine apposition,
potential algorithms correlating meas-
urements to age are developed.

Until recently, many methods of aging
dental remains were destructive, with
high inter-observer variability. The last
few years have shown advancement in
technology available, allowing more
standardized and non-destructive meth-
ods. However, the capabilities and limi-
tations of such approaches have not
been fully explored.

Maxillary incisors and canines from 30
individuals of known sex, age (24-87),
and ethnicity were measured using tra-
ditional methods for measuring wear,
transparency, and pulp volume. The
teeth were also scanned in a microCT
system, and analyzed with RAMAN
spectroscopy. The project tests the
hypotheses:

1. MicroCT can produce quantifiable
measures of tooth morphology
beyond the accuracy of hand meas-
ures.

2. RAMAN spectroscopy can quantify
age-related changes through chemi-
cal analysis more accurately than
visualization techniques.

3. There are consistent changes in
teeth throughout aging so that
regressions might be developed for
age estimation.

MicroCT registers age related density
changes corresponding to root transpar-

AAPA ABSTRACTS

ency and SEM-visualized tubule occlu-
sion. Morphological changes can also
be quantified (e.g. pulp volume, enamel
thickness) without sectioning. RAMAN
microscopy can quantify the molecular
composition from atomic wavelength
shifts when laser-induced fluorescence
is recorded. With mineralization caus-
ing root transparency, a visible shift
in the spectrographs would be
expected. Additionally, chemical differ-
ences between primary and secondary
dentine could be registered by RAMAN
scans.

This study received no external funding.
Teeth on loan from University of Ten-
nessee, Department of Anthropology,
Forensic Anthropology Center.

New postcrania of Rudapithecus

hungaricus from Rudabanya
(Hungary).
DAVID R. BEGUN! and LASZLO

KORDOS?2. Department of Anthropol-
ogy, University of Toronto, 2Geological
Institute of Hungary, Budapest.

In 2009 and 2010 we recovered a nearly
complete femur, the shafts of an ulna
and humerus, a complete scaphoid, cen-
trale, lunate, pisiform, trapezoid and
several partial phalanges and metacar-
pals of the fossil hominid Rudapithecus
hungaricus. They are consistent in size
with male Rudapithecus and were
found at the same elevation, in the
same sediment and within a horizontal
distance of less than two meters. They
probably represent a single individual.
Similar associations of postcrania of
many other mamals from the same level
have also been recovered. The femur
and scaphoid are roughly twice the size
of the same bones described previously
(Kordos and Begun, 1999; Kivell and
Begun, 2009). The femur has many
characters typical of great apes,
including a large head, low neck-shaft
angle, and a robust, curved and platy-
meric shaft. The lunate and scaphoid
contribute equally to the radiocarpal
joint. The scaphoid tubercle is strongly
projecting and the surface for the tra-
pezium is large. The lunate’s surface
for the triquetrum is convex dorsopal-
marly. The pisiform is large and
strongly keeled, and the proximal
articular end is sellar in form, corre-
sponding to a sellar joint on the tri-
quetrum. There is no articular surface
for the ulnar styloid or for an articular
disk. Overall the carpals share fea-
tures with both orangutans and Afri-
can apes. The scaphoid tubercle and
the pisiform indicate a deep carpal
tunnel, consistent with powerful digi-
tal flexors, and a relatively large tra-
pezoid, probably indicative a large and
powerful pollex.

Supported by grants from the National
Geographic Society and the Natural Sci-
ences and Engineering Research Coun-
cil of Canada.
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Questions, answers, and more ques-
tions: using databases to explore
the taphonomy and paleoecology of
the African hominin record.

ANNA K. BEHRENSMEYER' and
RENE BOBE?. 'Department of Paleobi-
ology, Smithsonian Institution, 2Depart-
ment of Anthropology, University of
Georgia.

Electronic databases derived from fossil
collections are powerful tools for exam-
ining paleobiological spatial and tempo-
ral patterns as well as data quality
issues affecting these patterns. It is
easy to assume that numbers derived
from these databases, such as the pro-
portion of hominins or alcelaphines rel-
ative to other mammals, reflect original
ecological reality to some degree. Sam-
pling and taphonomic biases can affect
this assumption, making it important to
estimate ranges of error for taxonomic
representation based on different field
sampling methods, museum collections,
and databases. Here we examine varia-
tion in the relative abundance of mam-
malian groups in space and time for the
Turkana Basin. We utilize the Turkana
Basin Database and the Evolution of
Terrestrial Ecosystems (Paleobiology)
Database as our primary sources for
catalogued and published information
on taxonomic representation, and stand-
ardized fossil surveys from East Tur-
kana for comparative data on propor-
tions of taxa in unbiased samples of
surface fossils. Differences in the pro-
portions of major taxonomic groups in
these different types of samples indicate
collecting biases in favor of rare or oth-
erwise preferred taxa such as hominins,
carnivorans, and suidae and against
larger or abundant taxa such as probo-
scidea and hippopotamidae. Assessment
of hominin abundances relative to
taphonomically similar taxa (Papio,
Theropithecus) likely provide the most
realistic estimates of relative abundance
and indicate that hominins were rela-
tively rare as well as variable in distri-
bution in different sub-regions of the
Turkana Basin.

Spatial and temporal analyses of
rodent communities in the Middle
Paleolithic of the Southern Levant
and their relationship to under-
standing hominin biogeography
and population dynamics in the
region.

MIRIAM BELMAKER. Department of
Anthropology, Harvard  University,
Cambridge, MA.

Faunal turnovers have been related to
climate forcing as a cause for dispersal/
extinction of hominins in the Southern
Levant. Others have suggested that the
inter-site variation in Middle Paleolithic
(MP) fauna reflects the environmental
mosaic and spatial differences within
the region. Distinction between these
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two hypotheses has implications for
understanding the continuity vs. turn-
over in hominin taxa during this time
period.

This study presents a two-tiered
approach to test microfauna turnovers
in the MP of the Southern Levant.
First, a null model was developed by
analyzing the distribution of extant
rodent communities across different
habitats in correlation with climatic
variables. Second, the distribution
micromammal taxa was analyzed from
fossil assemblages in the Southern Le-
vant spanning MIS 6-3 in comparison to
the null model distribution and to local
paleoclimatic proxies.

Distribution of modern rodents shows
that presence-absence patterns of taxa
vary across a rainfall and vegetation
gradient along an east-west trajectory
and thus can be used to distinguish
between Mediterranean and semi-arid
regions in the Southern Levant. Subse-
quent analysis of MP micromammal
assemblages suggests that inter-site dif-
ferences do not necessarily reflect re-
gional faunal turnovers but are consist-
ent with the spatial environmental
mosaic within the Southern Levant
region.

Results indicate that despite climatic
fluctuations, local micromammal com-
munities are persistent during the MP
throughout the Southern Levant. These
results suggest that climate forcing was
not the sole factor in the process of
hominin turnover during the Upper
Pleistocene in the Southern Levant.
This study was funded by generous
grants from the Irene Levy Sala Grant
and the Harvard University American
School of Prehistoric Research.

Combining 3D finite element
method and occlusal fingerprint
analysis for developing dynamic
loading scenarios in molars.

STEFANO BENAZZI}, OTTMAR
KULLMER?, and GERHARD W.
WEBER!. 'Department of Anthropology,
University of Vienna, 2Department of
Palaeoanthropology and Messel
Research, Senckenberg Research Insti-
tute — Frankfurt.

The masticatory cycle in humans com-
bines a strong vertical mandibular
movement with a varying lateral com-
ponent. Finite Element Method (FEM)
was applied for simulations of load in
earlier studies, however without consid-
ering changes in contact distribution
during the occlusal sequence. The con-
tacts between antagonistic teeth create
attritional wear facets on the crown
surfaces. Based on dynamic occlusal in-
formation and wear facet pattern we
investigated the stress/strain dispersion
in a lower first molar (M;) using 3D
FEM.

The left lower M;—M,, and the left
upper P*-M? of a dried modern human
collection specimen were scanned by
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uCT in maximum intercuspation con-
tact. The 3D models for enamel and
dentine tissue were segmented and
refined using Amira and Rapidform
XOR. A virtual simulation of chewin%
patterns between M;-M, and PiM
was carried out in the Occlusal Finger-
print Analyser software. Contact areas
per time-step were located. Stress/strain
distributions of the M; in selective oc-
clusal stages were analyzed in Strauss
7, considering occlusal information for
individual loading direction and loading
area.

Our results show that the stress/strain
pattern is changing considerably during
the masticatory cycle. Our combination
of FEM and OFA also demonstrates
how changing force distributions during
occlusion might explain the creation of
interproximal wear facets. This sug-
gests to study a dynamic scenario such
as ours rather than applying unidirec-
tional forces to the entire occlusal sur-
face to understand functional aspects of
evolutionary adaptations, such as
enamel thickening.

Supported by National Science Founda-
tion Physical Anthropology HOMINID
program (NSF BCS 0725219, 0725183,
0725147, 0725141, 0725136, 0725126,
0725122, 0725078), and by the German
Research Foundation (DFG-FOR 771).

Stable isotopes (**C and '°N) track
socioeconomic differences among
urban Colombian women.

RICHARD L. BENDER!, DARNA L.
DUFOUR?, LUCIANO 0.
VALENZUELAZ, THURE E.
CERLING?, MATT SPONHEIMER! and
JAMES R. EHLERINGER2. !Depart-
ment of Anthropology, University of Col-
orado, Boulder, 2Department of Biology,
University of Utah.

The stable isotope composition of mam-
malian tissues, such as hair, can serve
as an indicator of dietary composition.
Here, we present stable isotope data
for hair samples taken from 38 urban
Colombian women from two different
socioeconomic status (SES) groups.
The goal is to determine whether the
two SES groups differ in stable isotope
composition, and whether these differ-
ences track with long-term indicators
of nutritional status, including BMI,
five body circumference measures, and
six skinfold measures. Hair sam;)les
were analyzed for o6°C and &'°N.
There is a significant positive, but
weak, correlation between 0'3C values
and 0®N values (r?=0.23, p<0.01).
The higher SES group has signifi-
cantly greater mean ¢3C (-16.4 =
0.5%0) and 6'°N (10.3 = 0.4%.) values
than the lower SES group (-17.2 =
0.8% and 9.6 * 0.6%) (Kruskall-
Wallis, p<0.05). Discriminant function
analysis using only 0'C values and
SN values correctly classifies 79% of
subjects into the two SES groups, fur-
ther indicating a substantial difference
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in isotope composition along socioeco-
nomic lines. On the other hand, there
are no SES differences in any of the 12
anthropometric measures. Further-
more, neither §'C values nor 6N
values are significantly correlated with
any of these variables. Contrary to
expectations, stable isotope composi-
tion is a stronger predictor of SES
than traditional indicators of long-
term nutritional status in this sample.
The observed differences reflect either
variation in the isotopic composition of
the diet, or variation in the isotopic
spacing between diet and tissues as a
result of differing dietary quality or
nutritional status.

Supported by the University of Colorado
Innovative Grant Program and NSF
SGER 0707.05.

A non-invasive method for collect-
ing salivary testosterone in
socially-housed captive monkeys.

MARCELA BENITEZ!, STEPHANIE
ANESTIS?,  LAURIE  SANTOS?
RICHARD BRIBIESCAS? and JACINTA
BEEHNER! . Department of Anthro-
pology, University of Michigan, 2Depart-
ment of Anthropology, Yale University,
3Department of Psychology, Yale Uni-
versity.

Saliva collection is an easy and non-
invasive way to measure steroid
hormones. However, salivary hormone
measurements have yet to be routinely
incorporated into studies of primate en-
docrinology. This is largely due to the
difficulties of validating collection meth-
ods for the analysis of multiple hor-
mones. Studies in humans have indi-
cated, for instance, that methods used
to collect saliva for cortisol analysis are
not appropriate for analyzing testoster-
one. Here we devise a method of saliva
collection for the analysis of testoster-
one, a hormone that has proved particu-
larly difficult to measure accurately in
saliva with common collection techni-
ques. We collected saliva from brown
capuchin monkeys (Cebus apella)
socially-housed at the Comparative Cog-
nition Laboratory at Yale University.
First, we collected samples by allowing
subjects to chew on non-flavored oral
swabs, and second on oral swabs fla-
vored with marshmallow fluff. Last, we
validated the measurement of capuchin
salivary testosterone with a commer-
cially-available enzyme immunoassay
kit. We found that while saliva collec-
tion using non-flavored oral swab was
successful after training, subject cooper-
ation was highest when marshmallow
fluff was used. Although marshmallow
fluff artificially decreased testosterone
values, it did so in a linear and consist-
ent manner. Moreover, we found a sig-
nificant correlation between samples
collected without flavoring and those
collected using marshmallow fluff
(r2=0.85, p<0.01, n=15). Because capu-
chin monkeys are a model species in
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many cognitive experiments, one major
benefit of validated salivary hormone
methods is that researchers can suc-
cessfully analyze hormones in conjunc-
tion with measuring performance on
cognitive tasks.

This study was funded by the Yale Uni-
versity Center for Human and Primate
Reproductive Ecology, by the University
of Michigan, and by the National Sci-
ence Foundation Graduate Student Fel-
lowship Program.

A life course perspective on repro-
ductive health among migrant
Bangladeshis in the UK.

GILLIAN R. BENTLEY'!, SHANTHI
MU’I‘TUKRISHNAz, ALEJANDRA
NUNEZ-DE LA MORA!, KHURSHIDA
BEGUM?, KESSON MAGID?, TANIYA
SHARMEEN?, ROBERT T.
CHATTERTON*, OSUL CHOWDHURY?,
and LYNNETTE L. SIEVERTS.
Department of Anthropology, Durham
University, UK, ZDepartment of Ob-
stetrics and Gynaecology, University
College Cork, Ireland, ®Department of
Anthropology, University College Lon-
don, UK, “Department of Obstetrics
and Gynecology, Northwestern Univer-
sity, M.A.G. Osmani Medical College,
Sylhet, Bangladesh, ®Department of
Anthropology, University of Massachu-
setts, Amherst.

In several cross-sectional studies, we
have applied a life course approach to
examine reproductive function and
health in later life in different genera-
tions of UK migrant Bangladeshis.
Despite recent improvements in devel-
opment indices, Bangladesh still ranks
as one of the poorest countries in the
world. The environment in Sylhet, NE
Bangladesh, from where 95% of UK
migrants originate, has relatively high
levels of infectious disease exposure,
and poor sanitation and health care
even for middle class Bangladeshis
(our subjects) who enjoy good nutri-
tion and low levels of energy output.
Migrants who move to the UK as
children therefore experience a signifi-
cant environmental improvement.
South Asian migrants generally have
higher rates of metabolic syndrome
(MetS), obesity and risks for cardio-
vascular diseases compared to Euro-
peans, all of which interact with
reproductive hormone levels and con-
ditions such as polycystic ovarian syn-
drome (PCOS).

Our data consistently show that the
childhood environment impacts later
reproductive health, suggesting life
history trade-offs between growth,
maintenance and reproduction. Both
men and women who grow up in the
UK have significantly higher age-
matched reproductive hormone pro-
files. Bangladeshis who migrate as
children attain puberty at significantly
earlier ages, and women reach meno-
pause at significantly later ages com-
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pared to those who grow up in Ban-
gladesh. While these developmental
differences may reduce risks for dis-
ease conditions currently associated
with South Asians (such as PCOS
and MetS), we speculate that risks
for other conditions such as reproduc-
tive cancers will increase in later gen-
erations of Bangladeshi migrants in
the UK.

Supported by: Commonwealth Founda-
tion (TS), Conacyt (AN), ESRC (KM),
NSF #0548393 (GB, KB, SM, LS), Royal
Society (GB), Wolfson Research Insti-
tute, Durham University (GB).

New remains of Australopithecus
sediba from the Malapa site, South
Africa.

LEE BERGER?, JOB KIBII!, STEVE

CHURCHILL?>!, PETER SCHMID*"
KRIS CARLSON!, BONITA DE
KLERK'!, DARRYL DE RUITER>!,

TRENT HOLLIDAY®, TRACY KIVELL’,
JOHN GURCHES?, BERNHARD
ZIPFEL®, JEREMY DE SILVA'’, and
ROBERT KIDD'. lInstitute for
Human Evolution, University of the
Witwatersrand, South Africa, 2School
of GeoSciences, University of the Wit-
watersrand, South Africa, *Evolution-
ary Anthropology and Anatomy, Duke
University, *University of Zurich,
Irchel, *Department of Anthropology,
Texas A&M, College Station, *Max
Planck Institute for Evolutionary An-
thropology, “Department of Anthropol-
ogy, Tulane University, New Orleans,
8Museum of the Earth, Paleontological
Reasearch Institution, New York,
®Bernard Price Institute for Palaeon-
tology, University of the Witwaters-
rand, South Africa, °Department of
Anthropology , Boston University,
"“Human Anatomy, School of Biomedi-
cal and Health Sciences, University of
Western Sydney.

Continued work at the ca 1.95 Ma site
of Malapa , South Africa has resulted in
the recovery of additional hominin
remains, all attributed to the species
Australopithecus sediba. The newly
recovered material includes a substan-
tially augmented collection of postcra-
nial elements of the holotype and par-
atype skeletons, including well-pre-
served bones of all aspects of the
skeleton not previously described.
These include a well preserved pelvis,
a virtually complete hand, parts of the
thorax, as well as bones of the upper
and lower limbs of both individuals.
Additional elements associated with
other individuals have also been recov-
ered. This new material assists in pre-
senting a clearer picture of the overall
pattern of primitive, derived and
unique characters of the Au. sediba
skeleton. The remains further enhance
our understanding of the constellation
of characters that appear to place this
species as a good candidate ancestor
for early members of the genus Homo.
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This research was in part funded by the
National Research Foundation, South
Africa, The Department of Science and
Technology, South Africa, The Gauteng
government, South Africa, The Univer-
sity of the Witwatersrand, the Palaeon-
tological Scientific Trust and the Ford
Foundation, the Andrew W. Mellon
Foundation.

Reproduction by follower male

geladas supports transactional
model.
THORE J. BERGMAN,“? NOAH

SNYDER-MACKLER? and SUSAN C.
ALBERTS*. 'Department of Psychology,
University of Michigan, Department of
Anthropology, University of Michigan,
3Department of Psychology, University
of Pennsylvania, *Department of Biol-
ogy, Duke University.

Male primates can increase their repro-
ductive success only at the expense of
other males. Nonetheless, dominant
males often tolerate subordinate males
who may achieve some mating success.
Models attempting to explain this toler-
ance typically fall into two categories:
transactional (where dominant males
concede some proportion of mating to
the subordinate) and compromise
(where dominant males are unable to
monopolize all reproduction in the
group). Here we test these models in
geladas (Theropithecus gelada) living in
the Simien Mountains, Ethiopia. Gelada
society is based on reproductive units
comprising one leader male, several
adult females, and occasionally one or
more subordinate follower males. We
utilize variation in the number of males
in a unit (1 vs. >1) to test these models.
For leader males, a transactional model
predicts that follower males deliver a
net fitness benefit, while a concession
model predicts a net fitness cost. We
use behavioral observations and molecu-
lar genetic paternity analysis of 49
infants born across 28 units to charac-
terize reproductive skew. We use longi-
tudinal behavioral data to document dif-
ferences in tenure length. Leader males
sired 100% of offspring in units without
followers, while followers sired 18% of
offspring in multi-male units. Critically,
the presence of a follower was associ-
ated with a 61% increase in tenure for
leader males. These results suggest that
follower males provide a net benefit to
leader males (given a constant rate of
reproduction) and are consistent with
the hypothesis that leader males offer
staying incentives to follower males in
the form of reproductive concessions.
Funding for this research was gener-
ously provided by the Wildlife Conser-
vation Society (SSF 67250), the
National Geographic Society (8100-06),
the Leakey Foundation, the National
Science  Foundation (BCS-0715179),
Duke University, and the University of
Michigan.
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Assessing molecular and morpho- than either parental species, but have geneous, isotropic non-homogeneous,

logical variation in the Americas: a
comparative approach.

DANILO V. BERNARDO, TATIANA F.
ALMEIDA and WALTER A. NEVES.
Laboratorio de Estudos Evolutivos
Humanos, Departamento de Genética e
Biologia Evolutiva, Instituto de Biocién-
cias, Universidade de Sao Paulo, Brasil.

Several studies conducted recently have
explored whether morphological and
molecular variations obey to similar
micro-evolutionary forces. Most of these
studies suggest that with very rare
exceptions, cranial morphology seems
to evolve primarily by means of sto-
chastic mechanisms. In this study we
assessed the biological variation of 22
Native Americans by using matched
molecular and morphological data in
order to contribute to this debate. The
assessment involved the construction of
three different matrices calculated for
all pairs of populations: one composed
of Fst for the molecular data, one com-
posed of Mahalanobis’s Distances for
the morphological data, and one com-
posed of linear geographic distances.
The three matrices were compared by
means of Pearson’s correlation, fol-
lowed by Mantel ’s Test to detect signif-
icance. The correlations obtained were
0.57 (p=0.0001) for molecular and geo-
graphic distances; 0.32 (p=0.002) for
morphological and geographic distan-
ces; and 0.27 (p=0.012) for molecular
and morphological distances. Contrary
to recent evidences, our results suggest
that variation at the cranial level does
not strictly correspond to variation at
the molecular level.

FAPESP grants 08/58729-8, 08/51637-0,
04/01321-6 and CNPq grant 300818/
2007.6

Hormonal correlates of divergent
growth trajectories in male anubis,
hamadryas, and hybrid baboons.

ROBIN BERNSTEIN'? ~ HEATHER
DROUGHT?, JANE PHILLIPS-
CONROY?, and CLIFFORD JOLLY“
Department of Anthropology, The
George Washington University, 2Center
for the Advanced Study of Hominid
Paleobiology, The George Washington
University, 2Department of Anatomy
and Neurobiology, Washington Univer-
sity School of Medicine, *Department of
Anthropology, New York University.

The Awash National Park Baboon
Research Project (ANBRP) has gathered
extensive behavioral and physiological
data from baboon groups distributed
across a geographical gradient along
the Awash River. These groups are
comprised of anubis, hamadryas, and
hybrid baboons, which differ in a num-
ber of ways, both social and develop-
mental. Adult male anubis baboons are
larger than hamadryas, and have much
larger testes. Male hybrids are smaller
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large testes. These differences result
from divergent ontogenetic trajectories,
which themselves are clearly linked
to aspects of reproductive strategies.
However, any correlated variation in
underlying physiological controls of
growth and maturation remains to be
elucidated.

Using serum samples (N = 476) col-
lected from these populations over four-
teen years, we employ enzyme immuno-
assay techniques to measure four hor-
mones known to play key roles in
processes of growth and maturation.
Levels of insulin-like growth factor-I
(IGF-I), insulin-like growth factor bind-
ing protein-3 (IGFBP-3), growth hor-
mone binding protein (GHBP), and tes-
tosterone (T) are examined for their
relationship to body mass, limb dimen-
sions, and testicular volume throughout
ontogeny. Hamadryas males have signif-
icantly higher levels of IGF-I and
GHBP than anubis and hybrids.
DHEAS, IGFBP-3, and testosterone lev-
els are not significantly different among
taxa, although our results suggest vari-
ation in age-related patterns of these
hormones. These results are discussed
in the context of variation in patterns of
growth and maturation, and the hor-
mones measured are suggested to pro-
vide important mechanisms by which
these patterns may be modified in
closely related taxa.

This research was funded by the
National Science Foundation, BCS#
0851130.

Sensitivity of stresses and strains
to variability in isotropic, ortho-
tropic, and non-homogeneous mate-
rial property values in a finite ele-
ment model of a hominin skull.

MICHAEL BERTHAUME!, TAN
GROSSE' and DAVID STRAIT?. 'Me-
chanical and Industrial Engineering
Department, University of Massachu-
setts, Amherst, 2Department of Anthro-
pology, University at Albany.

Finite element models (FEMs) of biolog-
ical systems are becoming widely used
in evolutionary biomechanics. The ma-
terial properties of bone are fundamen-
tal inputs for such models, but these
are difficult to measure, and are sto-
chastic in nature, anisotropic and spa-
tially non-homogeneous. To date, no for-
mal probabilistic analysis techniques
have been applied to assess how uncer-
tainty in material property values
affects stress and strain in complicated
cranial FEMs. The lack of such informa-
tion is an impediment to interpreting
such models.

We used a probabilistic approach and
FE analysis to assess how variability
in material property values affect
stress and strain in a cranial model of
Australopithecus africanus. The mate-
rial behavior of cortical bone was var-
ied in three ways: isotropic and homo-

and orthotropic non-homogeneous. Ma-
terial property values were then
randomized using Latin hypercube
sampling to approximate Gaussian dis-
tributions with CVs of 20% and means
based on human data. In total, one
hundred and ninety separate FE analy-
ses were executed.

Variability in modulus had a statisti-
cally significant effect on variability in
von Mises strain. Variability in von
Mises stress decreased in high stress
regions, but a similar association was
not observed regarding von Mises
strain. Thus, regions of high stress are
relatively insensitive to variability in
material properties, anisotropy, and
non-homogeneity, but regions of high
strain are comparatively sensitive to
these variables. Thus, when there is
uncertainty regarding craniofacial corti-
cal bone material properties, it is best
to model the cranium with low anisot-
ropy and high homogeneity.

This project was funded by grants
from the National Science Foundation
Physical Anthropology HOMINID pro-
gram (NSF BCS 0725078 and 0725126)

and the Biomesh grant (NSF BIO
0743460).

Temporal Trends in Diet and
Oral Health in Prehistoric East
Tennessee.

TRACY K. BETSINGER' and MARIA
OSTENDORF SMITH2. !'Department
of Anthropology, State University of
New York, College at Oneonta, 2Depart-
ment of Anthropology, Illinois State
University.

Patterns of consumption are reflected
by the oral health of a population and
are often linked to sex, status, and sub-
sistence. Previous studies of Late Mis-
sissippian (AD 1300-1600) populations
from Tennessee have demonstrated that
dietary differences are related to
socially significant burial patterns. Con-
trary to Late Mississippian period
research elsewhere, previous studies in
this region do not exhibit sex differen-
ces in oral health. In this study, we con-
tinue to test this pattern at the Hiwas-
see Island site, which includes an
incipient agriculturalist (AD 600-900)
sample. The orthodox archaeological
interpretation of less subsistence and
more ritual use of maize in the earlier
horizon predicts sex differences in
consumption.

Carious lesions, antemortem tooth loss,
and dental calculus were documented in
the dentition of 130 adults, 82 from the
Late Woodland (39 males, 29 females),
and 48 from the Late Mississippian (19
males, 29 females). The results are
socially and economically interesting.
Consistent with previous research,
there are no sex differences in the Late
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Mississippian sample. The frequency of
oral pathological conditions is predict-
ably higher in the Late Mississippian
maize-intensive sample. However, in
the Late Woodland, females have a
higher rate of carious lesions (chi-
square, p<0.05). If maize consumption
is indeed non-subsistence based, then a
sex-based ritual for the Earth Mother
(“mother of corn”) deity is possible and
anticipates further research exploring
this hypothesis.

This study was funded by an Individual
Development Award of the New York
State/United University Professions
Joint Labor-Management Committees.

A test of the Out-of-Africa hypothe-
sis using the pelvis and long bones
reveals differential preservation of
ancient demographic signature in
the postcranium.

LIA BETTI!, NOREEN VON CRAMON-
TAUBADEL! and STEPHEN J.
LYCETT!. 'Department of Anthropol-
ogy, School of Anthropology and Conser-
vation, University of Kent.

Recent studies of cranial morphological
variability have revealed a strong geo-
graphic pattern related to ancient and
more recent demographic history. A
worldwide pattern of decrease in
within-population diversity has been
detected for both genetic and cranial
morphometric data, and it has been
associated with a serial founder effect
following the human expansion out of
Africa and the colonization of the other
continents. The presence of such demo-
graphic signature on the skull contra-
dicts a purely adaptationist view of
global cranial shape variation. No such
study, on the other hand, has been
undertaken on the postcranium, which
is often considered to have been under
strong selective pressure and subject to
high plasticity.

Taking advantage of a freely available
dataset of linear postcranial measure-
ments, the Goldman dataset [http:/
web.utk.edu/~auerbach/GOLD.htm], we
tested the presence of the Out-of-Africa
demographic signature on intra-popula-
tion diversity of the pelvis, humerus
and tibia. 26 worldwide distributed pop-
ulation samples were selected from the
dataset, comprising a minimum of 13
male individuals for each sample. All
measurements were size-adjusted using
the geometric mean. Once within-popu-
lation morphometric variance was
regressed on geographic distance from
East Africa, significant results were
found for the pelvis (r>=0.18, P=0.039)
but not for the long bones, probably
reflecting the effects of climatically
influenced selection on the latter. The
results suggest, therefore, that the cra-
nium is not the only anatomical region
informative of demographic history, and
that the human pelvis also reflects neu-
tral microevolutionary processes.
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This study was funded by: University of
Kent research scholarship.

Tree truthing: How accurate are
substrate estimates in primate field
studies?

MICHELLE BEZANSON' and SEAN
M. WATTS?. 'Department of Anthropol-
ogy, Santa Clara University, 2Environ-
mental Studies Institute, Santa Clara
University.

Field studies of primate locomotion and
posture rely on ground-level estimates
of substrate size, angle, and canopy
location. These parameter estimates
directly influence the selection of posi-
tional modes by both the focal animal
and the observer identifying the behav-
ior. Estimates are confounded by ob-
server view to target, distance from tar-
get, and angles and sizes of adjacent
substrates. In this study we aimed to
test ground-level estimates against
direct measurements of branch angles,
diameters, and canopy heights in trees
used by Alouatta palliata and Cebus
capucinus at La Suerte Biological
Research Station in Costa Rica. We
climbed five trees (three Ficus, one Pen-
taclethora, and one Poulsenia) and
measured 20 branches. Four observers
(two experienced and two recently
trained) collected measurements of each
branch from different locations on the
ground. Diameter estimates varied by
0-28cm (Mean: 5.44 *+ 4.55). Branch
angles varied by 1-55 degrees (Mean:
14.76 = 14.02). Height in the tree was
best estimated using a clinometer as
estimates with a two-meter reference
(standing by the tree) varied by 3-11
meters (Mean: 5.31 = 2.44). For these
observers, the best branch size esti-
mates were those determined relative to
the size of the focal animal and divided
into broader categories. Branch angles
were best estimated in 5-degree incre-
ments and then checked using a Haglof
clinometer in combination with a laser
pointer. We compare methods used by
previous studies to make recommenda-
tions for standardization of substrate
measures across field studies of primate
locomotion.

Using signals of natural selection
at immune response genes to iden-

tify susceptibility loci for viral
infection.

ABIGAIL W. BIGHAM!, KRISTINA
DAHLSTROM!, MARK RIEDER?

DEBORAH A. NICKERSON? and
MICHAEL BAMSHAD". 'Department of
Pediatrics, University of Washington,
2Department of Genome Sciences, Uni-
versity of Washington.

Infectious disease has been a major selec-
tive force during the evolution and differ-
entiation of modern humans. In fact, many
of the genes exhibiting the strongest signa-
tures of positive selection in the human lin-
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eage encode proteins involved in immunity.
Furthermore, many genes subject to local
positive or balancing natural selection are
associated with susceptibility to infectious
diseases. Therefore, the effects of natural
selection can be inferred from patterns of
variation and used to identify alleles con-
tributing to disease susceptibility. Here, we
evaluated a panel of immune genes using
31 African, 31 European, and 31 East
Asian individuals. Twenty-nine innate and
adaptive immune genes were sequenced in
the three populations to detect evidence of
local adaptation. We applied three tests
that detect departures from neutrality
including Tajima’s D, Fu and Li’s D*, and
F* to assess population specific patterns of
variation. Next, in order to identify suscep-
tibility alleles for modern infectious dis-
eases, single nucleotide polymorphism
(SNP) - specific FST values were computed
for each allele. At a majority of the loci an-
alyzed, Africans showed evidence of puta-
tive balancing selection. For the East
Asians and Europeans, evidence of both
balancing selection and directional selec-
tion was detected. Overall, each population
displayed a different spectrum of alleles,
suggesting local adaptation to specific
pathogens. In the future, these results can
be used to 1) find functional alleles, 2)
determine which alleles might be most
useful in association studies, and 3) iden-
tify alleles that contribute to disease sus-
ceptibility.

This study was funded by the Rocky
Mountain Regional Center of Excellence
NIH, grant number U54 AI-065357 and
the National Institutes of Health/
National Human Genome Research
Institute, grant number T32 HG00035.

Differences in subadult pubic body
widths and the implication for sex
determination.

KATHLEEN A.S. BLAKE. Department
of Anthropology, University of Pitts-
burgh.

Osteologists consider the pubic ventral
arc to be a reliable sexing method; how-
ever, most studies concentrate on ven-
tral pubis development but not pubic
body width broadening. This study tests
the hypothesis that pubic body widen-
ing and a pubic body width to pubic
length index will be dimorphic among
subadult individuals. The pubic bones
of 52 individuals of known sex, aged
one to 19, from the Hamann-Todd col-
lection were examined. Sliding calipers
were used to evaluate pubic body width
(most narrow part of the pubic body
from pubic symphysis to obturator fora-
men on the dorsal side), pubic length,
and the pubic body width/pubic length
index. Analyses show a significant cor-
relation in the differences between male
and female pubic body broadening in
subadults. Pubic bone size differences
did not significantly correlate between
the sexes when all individuals were
analyzed. However, when teens were
separated from non-teens, significant
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correlation was found in those aged one
to 13. Pubic body width/pubic length
index analysis showed an increasing
index in females beginning at age three
while male scores remained fairly
steady; this index significantly corre-
lated at all age levels. These results
suggest that the pubic body begins to
differentiate  significantly = between
males and females at an early age and
this element grows at a different rate
than pubic bone length. Additionally,
the pubic body width/pubic length index
shows promise as a potential sexing tool
for subadults.

Reproductive opportunism in
unpredictable environments: the
comparison of two wild mouse
lemur species (Microcebus rufus
and M. griseorufus) from eastern
and western Madagascar.

MARINA B. BLANCO'?, EMILIENNE
RASOAZANABARY! and LAURIE R.
GODFREY". Department of Anthropol-
ogy, University of Massachusetts,
Amherst, 2Centre ValBio Research Sta-
tion, Ranomafana, Madagascar.

The diverse mouse lemurs (Microcebus)
of Madagascar are found in a variety of
habitats, including areas unoccupied by
other lemurs, showcasing unique behav-
ioral flexibility and resilience to envi-
ronmental change. Although a myriad
of studies have described mouse lemur
reproductive behavior, only a few have
addressed interspecific reproductive var-
iation in non-sympatric mouse lemur
species.

The number of litters that mouse
lemur females have per season varies
among populations and/or species. Hab-
itat seasonality and climate predictabil-
ity have been invoked as environmen-
tal factors that correlate with regular
polyestry, i.e., multiple successful lit-
ters per season, as well as the duration
of the reproductive season in mouse
lemurs. Simply put, the “polyestry-sea-
sonality” hypothesis states that more
litters are expected in less seasonal
habitats where there is a wider win-
dow of resource availability for females
to acquire and invest energy into
reproduction; the “unpredictability” hy-
pothesis proposes that duration of
reproduction is positively correlated
with climate unpredictability rather
than seasonality.

To test these hypotheses, we present
reproductive and population data from
two mouse lemur species: the eastern
brown mouse lemur (M. rufus) from the
rainforest of Ranomafana (n=130), and
the western reddish-gray mouse lemur
(M. griseorufus) from the dry deciduous
and spiny forests of Beza Mahafaly
(n=400). Our results show that neither
hypothesis captures the reproductive
variation we found between species.

We propose that reproductive opportun-
ism is an important strategy in mouse
lemurs, particularly for M. griseorufus

ID: senthilk Date: 8/2/11 Time:

AAPA ABSTRACTS

at Beza Mahafaly, who face frequent
energetic constraints and display
shorter life spans than M. rufus at
Ranomafana.

This work was partly supported by:
MMBF/CI Primate Action Fund, The
Rufford Foundation to MBB; Interna-
tional Foundation for Science, Wildlife
Conservation Society, National Geo-
graphic Society, Primate Conservation
Inc., American Society of Primatologists
to ER; National Science Foundation
BCS-0721233 to P.C.Wright, LRG, and
dJ. Jernvall.

Status and the lower class: Health,
disease, and biological affinity of
the Late Classic Maya suburb
community of Guerra, Benavista
del Cayo, in the Western Belize
Valley.

ERIN BLANKENSHIP-SEFCZEK.
Department of Anthropology, San Diego
State University.

As part of the San Diego State Univer-
sity Mopan-Macal Triangle Archaeologi-
cal Project (MMTAP), both large urban
centers and small, rural Maya commun-
ities were excavated in order to gain a
comprehensive understanding of Maya
social structure and daily life (Ball and
Tascheck, 1991). This study focuses on
the low status community of Guerra,
which surrounds the site of Benavista
del Cayo in the Western Belize Valley.
Previous analysis has been done on the
royal elite individuals (Mitchell, 2006)
and the sub-elite individuals (Black,
2007) of Benavista concluding that the
groups were not biologically related.
The major question of this study cen-
tered on whether the low-status individ-
uals of Guerra were related to the sub-
elite individuals, showing both ascribed
and achieved status existing simultane-
ously in this Maya community. Stand-
ard protocol data collection was used
for age, sex, and pathological assess-
ment. Using non-metric dental traits
Guerra individuals exhibit similar char-
acteristics to the sub-elite population
suggesting a biological relationship
between the two sub-groups, and the
possibility of achieved status. Addition-
ally, this study looked at overall health
and disease of the Guerra community.
The results indicate the existence of
infectious disease and malnutrition
through the documentation of boney
changes such as osteomyelitis, and cri-
bra orbitalia. And dental pathology
which includes linear enamel hypopla-
sias, ante-mortem tooth loss, calculus
build-up, and dental wear. This indi-
cates that the population underwent bi-
ological stress throughout life. Together
with the previous studies, these find-
ings add to the comprehensive under-
standing of Maya daily life, the original
goal of the MMTAP.

This study was partially funded by the
Al Sonek Memorial Scholarship.
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Relative robusticity of the Homo
floresiensis tibia and fibula.

STEPHANIE BLATCH!, DAMIANO
MARCHI?, and WILLIAM L.
JUNGERS®. lInterdepartmental Doc-
toral Program in Anthropological Scien-
ces, Stony Brook University,
2Department of Evolutionary Anthropol-
ogy, Duke University, *Department of
Anatomical Sciences, Stony Brook Uni-
versity.

Although previous studies of the long
bones of Homo floresiensis revealed that
this species retained primitive charac-
teristics of body shape and interlimb
proportions, the H. floresiensis fibula
remains an unexamined part of the
equation. The leg of modern humans
reflects our status as habitual bipeds
and is signaled by a gracile fibula rela-
tive to a more robust, weight-bearing
tibia. This study investigated whether
LB1, the type specimen of H. floresien-
sis, possesses a robust fibula or displays
the gracile fibula that is the signature
of our species.

CT scans of the fibula and tibia of LB1
and a sample of small-bodied modern
humans (N=10) were used to analyze
cross-sectional geometric (CSG) proper-
ties (e.g., cortical area and polar section
modulus, Zp) of the tibia and fibula at
midshaft. These new data were added
to the much larger sample published by
Marchi (2007), which included modern
humans, chimpanzees, gorillas, orangu-
tans and gibbons. External contours of
additional fossils of the genus Homo
(e.g., OH 35, KNM-WT-15000) were also
examined in order to evaluate when the
modern condition arose during the
course of human evolution.

Results indicate that LB1 manifests tib-
ial/fibular robusticity indistinguishable
from that of modern humans. Analysis
of external contours suggests that a
gracile fibula arose relatively early in
human evolution and was already in
place by ~1.5 mya. Although analysis of
hindlimb vs. forelimb CSG of LB1 sug-
gested a diverse locomotor repertoire
(Jungers et al., 2009), this study
emphasizes the importance of habitual
bipedalism in H. floresiensis.

This work was supported by grants
from the Wenner-Gren Foundation, the
Leakey Foundation, the National Geo-
graphic Society, and the Australian
Research Council.

Let’s talk about sex: principal com-
ponent analysis of sexually dimor-
phic traits in the human pelvis.

SAMANTHA H. BLATT and ANA
MARIA CASADO. Department of An-
thropology, The Ohio State University,
Columbus.

The pelvis is considered the most reli-
able skeletal element for sex determina-
tion, as sexual dimorphism in the
human pelvis is inferentially related to
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parturition. Most morphological traits
used to distinguish sex from the pelvis
are qualitative; therefore, results rely
on experience of the observer and accu-
racy of the traits used. Principal compo-
nent analysis (PCA) increases accuracy
of sex estimation by reducing trait re-
dundancy and determining which
observed variables account for the most
variance.

We scored 10 standard sexually dimor-
phic traits (sub-pubic concavity, ventral
arc, medial aspect of the ischio-pubic
ramus, obturator foramen, preauricular
sulcus, greater sciatic notch, parturition
pits, pelvic inlet shape, robusticity, and
ischio-pubic index) of 50 adult male and
female ossa coxae and sacra (aged 18-93
years old) of known sex from the
Hamann-Todd Collection (n=100). PCA
and “leave-one-out” cross validation
were used to determine which traits
accounted for most of the morphological
variance between sexes and would
therefore serve as criterion variables in
accurate determination of sex from the
pelvis. Intra- and inter-observer error
was also determined to account for trait
scoring precision.

When combining all 10 traits, sex was
determined with 97% accuracy. PCA
results indicate that sub-pubic concavity
score accounted for 55.1% of the vari-
ability when the sexes were combined.
Between sexes, 73-85% variance was at-
tributable to only 4 principal compo-
nents using the mineigen criterion: sub-
pubic concavity, ischio-pubic ramus, ob-
turator foramen, and greater sciatic
notch. The other 6 traits are redundant
and do not account for a meaningful
amount of variance between the sexes.

Differential treatment of neonatal
and infant remains in the
Anglo-Saxon period: evidence
from the early medieval cemetery
of Church End, Cherry Hinton,
Cambridgeshire.

KATHLEEN BLUE. Department of An-
thropology, Minnesota State University,
Mankato.

Church End, Cherry Hinton is an
Anglo-Saxon Christian cemetery dating
to approximately 900-1100 AD. Excava-
tion of the cemetery in 1999 yielded the
remains of nearly 700 individuals, of
which 40% were juveniles under the
age of 18 years. A total of 201 juveniles
were examined in this analysis, of
which 37 (18%) were found to be
between the ages of 22 gestational
weeks and 6 months postnatal. This fig-
ure contrasts markedly with reported
data from 12 early Anglo-Saxon ceme-
teries, where less than 1% of the total
remains belong to individuals identified
as neonates. While in later cemetery
populations infants are more likely to
die in the postnatal period, the Church
End, Cherry Hinton data shows a more
even distribution of deaths occurring in
the neonatal and post-neonatal periods.
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This, however, differs from several con-
temporaneous cemeteries where more
deaths occurred from endogenous
causes (at <40 gestational weeks) than
in the months following birth. Although
preservation and recovery biases may
account for some of the differences
between the abovementioned sites, it
seems likely that differential burial
practices, in conjunction with discrep-
ant risk factors, better explain the di-
vergent data. The Anglo-Saxon period
(ca. 400-1200 AD) saw changes in reli-
gious practices, while differences in
cemetery locale (rural vs. urban) and
conditions in the exogenous environ-
ment also likely play a role. This analy-
sis examines both the osteological data
as well as the possible biocultural fac-
tors affecting inclusion of neonates and
infants in the Church End, Cherry Hin-
ton cemetery.

Stable isotopes in wild gorilla feces
document seasonal dietary change
and rainfall patterns.

SCOTT A. BLUMENTHAL"?, KENDRA
L. CHRITZ?, THURE E. CERLING?%,
and JESSICA M. ROTHMAN®25
Department of Anthropology, The
Graduate Center, City University of
New York, 2New York Consortium in
Evolutionary Primatology, *Department
of Biology, University of Utah, “Depart-
ment of Geology and Geophysics, Uni-
versity of Utah, °®Department of
Anthropology, Hunter College, City Uni-
versity of New York.

Stable carbon and nitrogen isotope com-
position of gorilla feces and plant foods
is used to quantify short-term intra-an-
nual diet changes in four wild gorillas
from Bwindi Impenetrable National
Park, Uganda. Gorillas have a diverse
diet including herbaceous leaves, fruit,
tree leaves, pith, and peel, and are
known to be seasonal frugivores. Car-
bon isotope analysis of staple foods,
cumulatively comprising ~96% of die-
tary intake, demonstrates that fruits
consumed bg these gorillas exhibit more
enriched 8'°C values relative to other
dietary items. Stable carbon isotope val-
ues of gorilla feces from these individu-
als, each represented by at least two
samples per month, exhibit several dis-
tinct peaks. These isotopically identified
dietary changes are corroborated by
feeding behavior recorded concurrently
with feces collection, which exhibits
a similar pattern of corresponding
increases in observed fruit consumption
to greater than 40% of total diet. The
0'3C peaks can thus be interpreted as
recording seasonal shifts in frugivory.
Stable nitrogen isotope values of gorilla
feces correspond in time to seasonal
rainfall patterns. Correlation of isotope
patterns from multiple individuals sug-
gests that isotope data from a single
animal records the behavior of the
group. Previous work on the diets of
these same gorillas provides a rare op-
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portunity to compare a high-resolution
isotope record of known seasonal
changes in dietary composition in a wild
primate with variation in nutrient
intake and dietary quality. In addition
to reporting isotope values for an under-
sampled taxon, this work highlights the
limitations of bulk tissue analysis for
reconstructing both living and fossil pri-
mate diets.

This research was supported by the
New York Consortium of Evolutionary
Primatology, NSF DGE 0333415
(NYCEP IGERT).

The Turkana Basin 3.4 million
years ago.

RENE BOBE', ANNA K.
BEHRENSMEYER?, CHRISTOPHER
CAMPISANO?, NAOMI  LEVIN%
SARAH HAKALA?, DAVID
PATTERSON?, and AMELIA
VILLASENOR!. 'Department of An-
thropology, University of Georgia,
2Department of Paleobiology, Smithso-
nian Institution, ®Institute of Human
Origins and School of Human Evolution
and Social Change, Arizona State
University, *Department of Earth and
Planetary Sciences, dJohns Hopkins
University.

The time around 3.4 Ma has received
renewed attention with the discovery of
stone-tool-modified bones in the Afar of
Ethiopia. Although Australopithecus
afarensis is the only hominid species
known in the Afar at this time, Kenyan-
thropus platyops occurs in the Turkana
Basin of Kenya. With different hominid
species in East Africa and potentially
different behaviors, it becomes impor-
tant to establish the degree of environ-
mental heterogeneity across local and
regional scales. Here we present a mul-
tiproxy analysis of fauna, sedimentol-
ogy, and stable isotopes from the lower
part of the Tulu Bor Member of the
Koobi Fora Formation (~3.4-3.2 Ma),
with comparisons to contemporaneous
basin-wide strata from the nearby
Nachukui and Shungura Formations.
Sedimentological analysis indicates pri-
marily fluvial conditions and stable iso-
tope data from soil carbonates reflect a
mix of C3 and C4 vegetation. Vertebrate
specimens were collected using a sys-
tematic methodology to record all fossil
occurrences along  well-constrained
stratigraphic intervals. Most of the
specimens (88%) are mammals, but the
sample also includes crocodiles, turtles,
birds, and fish. Environmental hetero-
geneity at a local scale is indicated by
abundant Reduncini and Alcelaphini
(grazing bovids) in some areas co-occur-
ring with colobine monkeys (arboreal
primates). Faunal assemblages from the
Tulu Bor Member are similar to contem-
poraneous assemblages from the Nachu-
kui Formation but significantly differ-
ent from the Shungura Formation.
These results indicate a high degree of
environmental heterogeneity at local
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and basin-wide scales at a time when Intergenerational and transna- panzee’s physical development. Epiphy-

hominid species were diversifying and,
in some areas, exhibiting new patterns
of behavior.

Phylogenetic analysis reveals
relaxed constraints in primate
encephalization during mammalian
descent.

AMY M. BODDY', CHET C.
SHERWOOD?, MORRIS GOODMAN™"3
and DEREK E. WILDMAN*, !Center
for Molecular Medicine and Genetics,
Wayne State University School of Medi-
cine, Z2Department of Anthropology, The
George Washington University, *Depart-
ment of Anatomy & Cell Biology, Wayne
State University School of Medicine,
“Department of Obstetrics and Gynecol-
ogy, Wayne State University School of
Medicine and Hutzel Women’s Hospital,
Detroit.

Encephalization is an increase in brain
mass relative to body mass. Humans
are the most encephalized mammal and
this high degree of encephalization is
associated with the evolution of cogni-
tive abilities, including the skills needed
for complex language and culture.
Encephalization is not exclusively
human and there is evidence for
degrees of encephalization in non-
human lineages. To provide insight into
the timing of major changes in enceph-
alization during mammalian descent,
ancestral state reconstruction of brain
mass, body mass, and encephalization
quotient (EQ) was performed using
squared-change parsimony. We exam-
ined brain and body mass in 631 mam-
malian species. Linear regression con-
firms a significant  relationship
(r?=0.954, p<0.0001) between body
mass and brain mass, and the relation-
ship remains significant (r> = 0.881, p
< 0.001) after correcting for non-inde-
pendence of character traits by stand-
ardizing contrasts. To perform ancestral
state reconstructions, phylogenetic rela-
tionships were taken from a published
supertree. We considered species to be
encephalized when EQ>1. The ances-
tral node EQ for all mammalian species
is 0.874 and the EQ ranged from 0.139-
6.292. Primates (n=76) emerged as out-
liers among all mammalian orders, with
a crown node EQ of 1.984, and they
encompassed the most diverse range of
encephalization (EQ = 0.898-6.292).
Haplorrhines demonstrate the most
variable EQ, and we present evidence
for both EQ increases (e.g. platyrrhines)
and decreases (e.g. colobines) through-
out primate evolution. These results
demonstrate both expansion and reduc-
tion in primate brain mass relative to
body mass, suggesting constraints on
body and brain mass in this order were
relaxed.

This study was funded by National Sci-
ence Foundation grants (BCS-0550209
and BCS0751508).
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tional correlates of health for Ban-
gladeshi adult daughters and their
mothers: Project MINA.

BARRY BOGIN?, JANICE L
THOMPSON?, DIANE HARPER!, JOY
MERRELL?, JASMIN CHOWDHURY?,
PETRA MEIER* MICHAEL HEINRICH®,
and VANJA GARAJ®. 'University of
Loughborough, 2University of Bristol,
3Swansea University, “University of Shef-
field, ®University of London, ®Brunel Uni-
versity.

Project MINA explores the relation
between Migration, Nutrition, and Age-
ing of Bangladeshi women. The Bangla-
deshi community in the United King-
dom (UK) is thriving; however, many of
its members are socially disadvantaged
and suffer from high levels of disability,
obesity, diabetes, and cardiovascular
disease. Little is known about the
causes. We use a Life History Theory
perspective to analyze trade-offs in
growth, reproduction, and aging in a
sample of 40 mothers (45+ years old)
who migrated to the UK, 36 of their
daughters (18-35 years old) born in the
UK, and 22 mother-daughter pairs of
the same two age groups in Bangladesh
(BD). All women are of short stature
(X=150.5 cm, sd= 6.4), with no signifi-
cant differences between or within gen-
erations or countries. The UK sample
has relatively greater knee height for
stature, indicating that immigrant
mothers and their UK born daughters
had better health in infancy and child-
hood. All measures of fatness and arm
muscle area are significantly larger in
the UK women. This indicates greater
energy intake, less energy expenditure,
or both for UK women. The mean age
at marriage for mothers (16.4 years,
sd=2.9) is significantly less than that
for daughters (18.6 years, sd=2.7). A 7-
component lower body physical function
test for older adults finds that BD moth-
ers have significantly better total scores
than UK mothers. Greater age at first
birth and time lag between marriage
and first birth are associated with
greater physical function score. The
results indicate that trade-offs in repro-
duction and energy balance do impact
health and ageing.

Sponsor: Economic & Social Research
Council, New Dynamics of Ageing Pro-
gramme, UK, grant number RES-354-
25-0002.

Skeletal fusion timing in Pan
paniscus with comparisons to Pan
troglodytes.

DEBRA BOLTER' and ADRIENNE
ZIHLMAN?. 'Department of Anthropol-
ogy, Modesto College, California, 2Depart-
ment of Anthropology, University of
California, Santa Cruz.

Skeletal fusion provides markers of
growth and is one component of a chim-

seal closure ends bone growth and sig-
nifies a mature skeleton. Most of what
we know about the timing of develop-
ment in chimpanzees derives from Pan
troglodytes. Much less is known about
the sister species, Pan paniscus, with
few in captivity and a restricted wild
range in central Africa. Here we report
on the timing of skeletal fusion for
female captive P. paniscus (n=5) whose
ages are known and range from .83 to
age 11.68 years. Observations were
made after death on skeletons. Results
show that in the .83 yr old only the pu-
bic ramus is fused. In the 6.74 and 7.30
yr old, additional elements of the elbow
joint are fused (distal humerus, proxi-
mal ulna and radius—only partial
fusion in the 7.30 yr old proximal ra-
dius). In the 8.54 yr old fusion of the
hip, knee and ankle joints have com-
menced, with full fusion of the acetabu-
lum, greater and lesser trochanter. In
the 11.68 yr old, all long bones were
fully fused while the iliac crest and
acromial process remained unfused.
Comparison between captive P. panis-
cus and captive P. troglodytes confirms
a general uniformity in the absolute
timing in their skeletal fusion patterns.
Therefore, like the case in captive ver-
sus wild P. troglodytes, we posit that
captive P. paniscus skeletal growth is
accelerated compared to that of wild
populations.

Evaluation of secretion vs. matura-
tion in human dental enamel from
LA-ICPMS compositional profiles.

LUCA BONDIOLI!, WOLFGANG
MULLER?, and PAOLA F. ROSSI.
"Museo Nazionale Preistorico Etnografico
‘L.Pigorini’, 1-00144 Rome, Italy. 2Depart-
ment of Earth Sciences, Royal Holloway
University of London, Egham, U.K.

The appositional process of human
tooth enamel formation stores time-se-
ries information of environmental prox-
ies including mobility, palaeodiet or
heavy-metal exposure, potentially read-
able at daily resolution. However in
mature enamel, the protracted minerali-
zation processes may have partially
erased environmental signals initially
laid down.

We used laser-ablation inductively-
coupled-plasma mass spectrometry
(LA-ICPMS) to analyze profiles of com-
positional changes through enamel
thickness on thin sections under histo-
logical control. The sample includes
human permanent and deciduous
teeth (n=6) from archaeological and
modern collections. Chemical data are
combined with enamel histology to
determine the chronological sequence
of the profiles.

Time-equivalent tracks in enamel are
analyzed 1) parallel (and very close to)
the enamel-dentine-junction (EDJ) and
2) parallel to enamel prisms, which
both are connected along 3) isogrowth
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lines (NNL or other Retzius lines). This
approach facilitates an evaluation of the
topographical effect of secondary matu-
ration and offers clues on the reliability
by which varying environmental signals
are stored in and can be retrieved from
enamel. Results suggest that different
elements show very different responses
to secondary enamel maturation. Nota-
bly Zn shows an enrichment of >10x
from the EDJ towards outer enamel.
Sr and Mg concentrations uniformly
decrease (approx. 1.5x) parallel to
prisms and along NNL/Retzius towards
outer enamel, but not along the EDJ. In
contrast, Pb appears unaffected by mat-
uration because it show up similarly
along EDJ and parallel prisms, and
appear ‘frozen-in’ along NNL/Retzius.
Enamel closest to the EDJ appears to
escape some of the enamel maturation
process and may better preserve envi-
ronmental signals.

The coxo-femoral joint: insight
from the three-dimensional analysis
of the labrum.

NOEMIE BONNEAU!, CAROLINE
SIMONIS!, JULIE BOUHALLIER!,
MICHEL BAYLAC!, OLIVIER GAGEY?
and CHRISTINE TARDIEU®. 'Muséum
National d’Histoire Naturelle, Paris,
2Hopital Bicétre, Le Kremlin Bicétre.

Humans are characterized by a perma-
nent bipedalism which entails a decrease
of the base of support and a rise of the
body centre of mass implying a loss of
stability. To ensure a stable equilibrium
configuration, the skeleton of our ances-
tors was modified in the course of evolu-
tion in response to the constraints
imposed by gravity. Some biomechanical
models such as the one proposed by Pau-
wels described this stable equilibrium
configuration and point out the crucial
role of the coxo-femoral joint. We explored
the structure of this joint by analysing
the three-dimensional orientation of the
acetabulum and its relation with the ori-
entation of the femoral neck.

An innovative cadaver study of the lab-
rum was developed to shed light on the
questions surrounding the proper quan-
tification of the three-dimensional orien-
tation of the acetabulum. Digitalisations
on 20 cadavers using a MicroScribe
were performed and data were analysed
using a custom-designed library in R.
Our results suggest that the anterior
and posterior rims of the acetabulum
form an angle of 23.8° on average,
rather than being in a same plane. The
value and the orientation of this angle
allow us to predict (p < 0.0001) the ori-
entation of the labrum, a fibrocartilage
not present in fossil material. Moreover,
a new plane was established and its bio-
mechanical implications were investi-
gated.

The three-dimensional orientation of
the acetabulum is a fundamental pa-
rameter to understand the locomotor
system and has applications for THA
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surgeries. Currently, we are expanding
our study on a large sample of dry
skeletons.

New interpretation of a standard
statistic for principal components
in physical anthropology.

FRED L. BOOKSTEIN. University of
Vienna, University of Washington.

Inside many applications of principal
component analysis (PCA) to landmark
location data in physical anthropology
and paleoanthropology a serious logical
fallacy may be concealed. Such studies
usually exploit PCA via an ordination
combining the first principal compo-
nent, probably representing size allome-
try, with the next one or two in a
search for trends or -clusters. This
practice typically ignores the issue of
whether those successive components
are well-defined. The issue is particu-
larly salient in applications to geomet-
ric morphometric analyses of landmark
location data, where the subspace of dif-
fusion-like (spherical) noise is always
present and may account for most of
the variance of shape. As prophylaxis
one can apply a classic Anderson
approach for testing sphericity of suc-
cessive components. His standard for-
mula can be modified into an assess-
ment of whether a specific high-order
component, such as the second, can be
treated as interpretable or must instead
be seen as “more likely than not” inex-
tricable from the following compo-
nent(s). For samples of 50 specimens,
the PC1-PC2 plot is declared uninter-
pretable if the ratio of the second eigen-
value to the third is less than 1.5. For
larger samples, this critical ratio drops
as 1 plus a multiple of the reciprocal
square root of sample size. The problem
becomes more serious as samples
become smaller, which is typically the
case for applications in paleoanthropol-
ogy. Examples of published data are
shown where this approach permits
interpretation of the conventional ordi-
nations, and also examples where inter-
pretation should be prohibited on
strictly statistical grounds.

The indirect nature of male bonobo
aggression.

KLAREE J. BOOSE and FRANCES J.
WHITE. Department of Anthropology,
University of Oregon, Eugene.

Male chimpanzees increase their repro-
ductive success through aggression in
agonistic contests, coalitions and alli-
ances, male dominance interactions and
coercive mating. Aggression in male
bonobos, in contrast, is described as
less intense and less effective. However,
male bonobos do engage in agonistic
conflicts over dominance and male rank
is still correlated with mating success.
This study presents both wild and cap-
tive data to examine the function of
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male aggression within the female-cen-
tric social system of bonobos. In both
wild and captivity, male-male aggres-
sion often occurred away from females.
Adult males engaged in conflict signifi-
cantly more than other age/sex classes
(captive: G = 10.530, p<0.05, wild: G =
89.989, p<0.001). Participation was sig-
nificantly and positively correlated with
male rank trajectory in rank changing
males (captive: r = 0.971, p<0.05).
Male aggression against females was
directed at low-ranking, peripheral, or
juvenile females significantly more than
adult or core females (captive: G =
5.084, p<0.05, wild: G = 12.667,
p<0.01). 65.22% of total conflicts in cap-
tivity included an impartial third party
intervention performed by females
88.57% of the time. Adult males per-
formed third party agonistic interven-
tions into affiliative dyads and only tar-
geted the dyads of a rival male with a
female (captive: G = 23.028, p<0.001).
These interventions may have replaced
direct male-male contest competition in
bonobos because females intervene and
stop male-male contests. Our results
suggest that factors related to female
cohesion reduce the benefits of male
direct and coalitionary aggression and
instead have selected for alternative
individual male strategies utilizing indi-
rect agonism.

Research was supported by NSF grants
BNS-8311252, SBR-9600547, and BCS-
0610233 and The Leakey Foundation.

Molecular regulation of tooth ver-
sus jaw morphogenesis.

JULIA C. BOUGHNER. Department of
Anatomy and Cell Biology, University of
Saskatchewan, Saskatoon, Canada.

To understand the origins of develop-
mental variation in primate dentitions
it is important to know how embry-
onic tooth and jaw development are
coordinated in time. Do these systems
self-regulate their developmental tim-
ing or does an external factor set the
pace? A sensible starting place is to
tease apart the signaling networks
that regulate tooth versus jaw mor-
phogenesis in the presumptive mandi-
ble. As such I contrasted gene expres-
sion in the first pharyngeal arches
(PA1) of two mouse models, one
(p63-/-) in which mandibular develop-
ment is normal but tooth development
arrests before bud stage, and the
other (p63+/-) in which both tooth
and mandibular development are nor-
mal. Genes with significantly de-
creased expression in the “toothless”
p63-/- embryos would be candidates
for a signaling network exclusive to
dental tissues.

Embryos collected between gestational
days (GD) 10-13 were genotyped. Total
RNA extracted from p63-/- and p63+/-
PAl’s was hybridized to Illumina
MouseWG-6 v2.0 Expression Bead-
Chips. As expected, between p63-/- and
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p63+/- embryos aged GD10-13 I saw
no significant difference in the expres-
sion of genes known to be important to
mandibular development. In p63-/-
embryos aged GD13, by which time
tooth morphogenesis had failed, I saw
significantly decreased expression of
genes known to be important to tooth
morphogenesis, such as keratin and
collagen genes, as well as genes with
no published link to dental develop-
ment. Expression was increased for
only one gene, claudin6, directly impli-
cated in tooth development. This work
begins to disentangle the molecular
regulation of dental and mandibular
morphogenesis.

This study was funded by the Univer-
sity of Calgary Research Grants Com-
mittee, the Skeletal Regenerative Medi-
cine Team (CIHR), with support from
Génome Québec Innovation Centre.

An ancient DNA study of tuberculo-
sis in Europe.

ABIGAIL BOUWMAN?, ROMY
MULLER!, CHARLOTTE ROBERTS?
and TERRY BROWN. Faculty of Life
Sciences, Manchester Interdisciplinary
Biocentre, University of Manchester,
UK, 2Department of Archaeology, Dur-
ham University, UK.

In 2008 there were an estimated 20
million cases of tuberculosis (TB) with
1.82 million deaths. TB is thought to
infect one-third of the world’s popula-
tion. Some infected individuals develop
skeletal lesions (3-5%) such as destruc-
tion and deformation of the lower
spine. These have been identified in
European skeletal remains from as
early as the 6th millennium BC. Some
remains contain ancient DNA (aDNA)
derived from the bacterium Mycobacte-
rium tuberculosis. The objective of this
research is to examine aDNA in skele-
tal remains to study the evolution of
TB in Europe over the last 3000
years. Previous work on TB aDNA has
been hampered by false-positive detec-
tions due to the presence of related
bacteria from soil in skeletal samples.
We have designed specific tests and
used these to screen 488 skeletons
from 136 European sites, the largest
set ever studied in this way. Positive
results for TB aDNA were obtained for
144 skeletons (29.5%), with a correla-
tion between aDNA presence and the
extent to which a skeleton displayed
TB indicative lesions; some skeletons
with no lesions gave positive results.
Using a new methodology for aDNA
sequencing, we are currently typing
the genetic variations between the M.
tuberculosis strains present in the pos-
itive skeletons. The results are ena-
bling us to test hypotheses regarding
the spread of TB in prehistoric
Europe, the differential evolution of
the disease in urban and non-urban
regions, and the relationship between
European TB and the less virulent dis-
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ease present in the New World before
Contact.

This study was funded by the UK Natu-
ral Environment Research Council
(Grant 210035) and the University of
Manchester.

Dental topographic variables (Ori-
entation Patch Count, Relief Index,
Dirichlet Energy) of platyrrhine
second mandibular molars.

DOUG M. BOYER!* SIOBHAN B.
COOKE?%% JONATHAN BUNN* and
ELIZABETH M. ST. CLAIR*. 'Depart-
ment of Anthropology and Archaeology,
Brooklyn College, City University of
New York (CUNY), ?New York Consor-

tium of Evolutionary Primatology,
SDepartment of Anthropology, The
Graduate Center, CUNY, “Inter-

departmental Doctoral Program in An-
thropological Sciences, Stony Brook
University; *Department of Anthropol-
ogy, Duke University.

Recent work with 3d digital imagery of
teeth of non-anthropoid euarchontans
and other mammals suggests Orienta-
tion Patch Count (OPC), Relief Index
(RFI) and Dirichlet Energy (DE) can, in
several ways, be more effective for cap-
turing dietarily significant variation
than molar shearing-crest measure-
ments. Here we evaluate whether such
variables also reflect differences in diet
among platyrrhines using a pilot sam-
ple of 40 m/2’s representing Alouatta,
Brachyteles, Ateles, Callicebus, Aotus,
Cebus, Lagothrix, and Saimiri. We pre-
dicted that OPC, RFI, and DE are high-
est in folivores and insectivores. Sam-
ples were laser-scanned as dentitions
using an LDI RPS-120 and then
cropped to m/2 and patched using Geo-
magic.

Results of ANOVA’s on OPC do not
show significant differences by taxon or
diet groupings. ANOVA’s on RFI are
modestly significant, yet Ateles exhibits
significantly higher RFI than Alouatta,
contrary to predictions. In contrast, DE
is highly significant, differentiating
taxa utilizing different diets.

Previous findings of significant var-
iance in OPC and RFI among pri-
mate taxonomic and diet-groups used
microCT scans of isolated teeth, creat-
ing concern that low variance found
here is due to using models cropped
from laser scans of tooth rows. Meas-
uring six microCT-generated models
of atelids reveals Ateles’ average RFI
to be 5% lower than Alouatta’s, but
non-significant. Furthermore, this dif-
ference is dwarfed by 22-23% differ-
ences separating the two in both DE
and quantifications of relative crest
length, using laser-scan or microCT
data. We suggest that Ateles exhibits
high RFI, despite low crest develop-
ment (as captured by DE and shear-
ing ratios/quotients) due to increased
hypsodonty.
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This study was funded by Brooklyn
College CUNY, which provided a laser
scanner.

A 2010 AAPA Professional Develop-
ment Grant to D.M.B. and a NSF
DDIG 0726134 to S.B.C. provided
funds for scanning platyrrhine denti-
tions. Finallyy, NSF DGE 0333415
(NYCEP IGERT) helped make this
research possible.

Does prenatal androgen exposure in
mixed-sex litters of non-human prima-
tes affect later reproductive fitness?

BRENDA J. BRADLEY!, WILLIAM C.
MCGREW?, CHARLES T. SNOWDONS?,
RICHARD R. LAWLER* and ANNICK
MCINTOSH!. Department of Anthropol-
ogy, Yale University, 2Department of An-
thropology, University of Cambridge,
3Department of Psychology, University of
Wisconsin, “Department of Anthropology,
James Madison University.

Sex hormones, such as testosterone,
can diffuse through amniotic fluid and
fetal membranes, and developing
fetuses can receive substantial hor-
mone doses from adjacent littermates.
Females with male littermates can
risk exposure to high levels of fetal
testosterone, and such exposure has
been shown to have masculinizing
effects and fitness consequences in
some mammals, including humans.
While most primates give birth to sin-
gle offspring, several New World mon-
key and prosimian species regularly
give birth to twins or small litters.
We examined whether neonatal testos-
terone exposure might be detrimental
to females in these mixed-sex litters,
and if so, whether primate mothers
bias litter sex ratios to avoid mixed-
sex litters. We compiled data from
long-term breeding records of seven
species that regularly have multiple
births, including one monkey species

(Saguinus oedipus; 822 individuals,
401 litters) and six prosimian species
(Varecia  variegate, Varecia rubra,

Microcebus murnis, Mirza coquereli,
Cheirogaleus medius, Galago moholi;
97-250 individuals, 57-173 litters).
For all seven species, measures of
reproductive success, including survi-
vorship, latency to first birth after
pairing, inter-birth interval, birth
rate, and offspring-survivorship rate
did not differ significantly between

females born in mixed-sex vs. all-
female litters. Similarly, litter sex
ratios did not differ from the

expected 1:2:1 ratio in twins and
1:2:2:1 ratio in triplets. These data
on sex ratios and reproductive success
indicate that litter-producing non-
human primates successfully avoid
the detrimental effects of prenatal
androgen exposure in mixed sex lit-
ters, and we are now examining the
possible proximate mechanisms under-
lying this capability.
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Evolutionary perspectives of bony
labyrinths in humans, chimpanzees
and baboons: high resolution three-
dimensional comparisons.

JOSE BRAGA!, MARC FOURNIER?%%,
BENOIT COMBES>3*, DIDIER
DESCOUENSI, GERARD SUBSOL?®,
VERONICA PEREDA-LOTH!, SYLVAIN
PRIMAZ23#4, Laboratory of Anthropobiol-
ogy, FRE 2960 CNRS, University Toulouse
(Paul Sabatier), Toulouse, France, 2INRIA,
VisAGeS Project-Team, F-35042 Rennes,
France,’INSERM, U746, F-35042 Rennes,
France, *University of Rennes I, CNRS,
UMR 6074, IRISA, F-35042 Rennes,
France, Laboratory of Computer Science
LIRMM, CNRS/University Montpellier 2,
France.

The bony labyrinth consists of three
parts (the two vestibular sacs, the three
semicircular canals and the cochlea)
and houses two functional systems. The
vestibular system provides one way of
motion detection in a three-dimensional
space. The cochlea is specialized for
sound detection. The close anatomical
relationship between the bony labyrinth
and the corresponding receptor endor-
gans provides an opportunity to study
osteological specimens (including
fossils).

The investigation of the three-dimen-
sional (3D) anatomical variation of the
bony labyrinth in extant species repre-
sents a prerequisite for the interpreta-
tion of their fossil closest relatives.
This prerequisite has not been com-
pletely fulfilled yet due to (i) the 3D
geometry complexity of the labyrinth ;
(i1) the difficulty to acquire high
resolution data ; (iii) the few pro-
posed expert-independent comparative
methods.

Here, we use 3D geometrical models
of 40 bony labyrinths reconstructed

from micro-CT scans of extant
humans, chimpanzees, bonobos and
baboons. We use recently developed

automated computational tools allow-
ing to process 3D free-form surfaces,
and more specifically to assess the
mean anatomy within a sample, the
pattern of variability around this
mean, and to compare samples.

Our results allow us to identify the
most common features and most strik-
ing differences within and between spe-
cies. The use of such automated, 3D
and objective techniques, coupled with
standard linear, surface or volume
measurements, may allow to gain fur-
ther insight into the co-evolution of the
two functional systems housed in the
inner ear of the extant and extinct
higher primates.

Research supported by the French
Institute for Research in Computer
Science and Control (3DMORPHINE
Concerted  Research  Action), the
HOPE (Human Origins and Past
Environments) International Program
and the French Ministry of Foreign
Affairs.
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Genetic diversity of  Native
Americans in the multilingual area
of Vaupés-Guaviare, Colombian
Amazon.

YAMID BRAGA, LEONARDO ARIAS
and GUILLERMO BARRETO. Labora-
torio de Genética Molecular Humana,
Departamento de Biologia, Universidad
del Valle, Cali, Colombia.

Amazon region in Colombia harbor a lot
of different ethnic groups, some of these
belonging to East Tucano and Guahibo
language families. With the goal to esti-
mate biological diversity in this multi-
lingual area, we sequenced 546 pb of
the mtDNA control region, typing 5
Y-STR and the Q-M3 SNP of two
Tucano groups (Vaupés and Guaviare
n=66) and one Guahibo group (Gua-
viare n=23). Tucanos of Vaupés pre-
sented 40 polymorphic sites (according
to rCRS) and 29 haplotypes, Tucanos of
Guaviare 34 and 19 haplotypes and
Guahibos of Guaviare 15 polymorphic
sities in 4 haplotypes, all belonging to
the major Native American haplogroups
A-D. The Guahibos mtDNA haplotype
diversity is low, which is typical of
Hunter — Gatherer groups, likely repre-
senting a drastic reduction of popula-
tion size and the latter fixation of the
present haplotypes. The Tucano sce-
nario is different, represented by bigger
gene diversity (average 0,900) and
higher number of haplotypes. All Y
Chromosomes belong to Q-M3 lineage;
Tucanos do not share Y-STR haplotypes
with Guahibos. The data show that
Tucanos and Guahibos are two different
groups, the Tucanos exogamous prac-
tices respect to the language, probably
generate a more biological and linguis-
tic diverse populations in the Vaupés
area, Southeast of Colombia. We are
reporting DNA data of two linguistic
families that improve our knowledge
about the biological diversity of Amazon
ethnic groups.

We thank to ethnic groups and the vol-
unteers who donated the samples.

Aquatic resources use by Pleisto-
cene hominins in the Turkana
Basin.

DAVID R. BRAUN!, JOHN W. K
HARRIS?2, JACK T. MCCOY? and
BRIAN G. RICHMOND?, 'Department of
Archaeology, University of Cape Town,
2Department of Anthropology, Rutgers
University, *Department of Anthropology,
George Washington University.

The incorporation of animal tissue into
the diet of early Pleistocene hominins is
often considered to be a key attribute
that distinguished the later members of
our genus from earlier ancestors. The
expansion of the brain during this time
is likely linked to a suite of other adap-
tations such as reduction in tooth and
gut size. Current evidence of animal tis-
sue acquisition by hominins is some-

American Journal of Physical Anthropology

ID: senthilk Date: 8/2/11

Time: 16:58

what lacking compared to the abundant
evidence for tool manufacture found
throughout East Africa. This dearth of
evidence has sometimes been associated
with the increased risks associated with
a carnivorous diet (i.e. competition with
large mammalian carnivores). Here we
present evidence from archaeological
assemblages from the Koobi Fora For-
mation (Turkana Basin) that supports
the hypothesis that an array of aquatic
resources was part of a dietary adapta-
tion for Pleistocene hominins. In partic-
ular, we review the evidence from high
density sites where the archaeological
data suggest hominins incorporated a
diversity of aquatic resources in their
diet. These resources are high in critical
brain-selective nutrients that may have
relaxed selective pressures to allow for
expansion of hominin brain size. These
specific nutrients would have been im-
portant given the physiological con-
straints of increasing brain and body
size. Evidence of aquatic resource use in
many Pleistocene localities is sparse
and we explore possible explanations
for this. We believe the data from the
Turkana basin suggest that an increase
in the diversity of dietary adaptations
was important to the success of our
ancestors prior to the appearance of
H. erectus.

This study was funded by a National
Science Foundation Graduate Research
Fellowship and the Center for Human
Evolutionary Studies.

The chemistry of omega-3 fatty acid,
docosahexaenoic acid (DHA), is criti-
cal for human brain function.

J. THOMAS BRENNA. Division of
Nutritional Sciences, Cornell University,
Ithaca, New York.

The omega-3 DHA is special among
fatty acids. It comprises more than 1%
of the dry weight of brains of all species
including that of humans. When dietary
omega-3 fatty acids are absent during
brain development, they are replaced by
the closest structural analogues that
can be made from omega-6 fatty acids.
DHA is found as a component of phos-
pholipids in neuronal cell membranes,
particularly the synapses. We hypothe-
sized that a lack of DHA in specific
modern diets leads to cognitive deficits,
and that redundant molecular systems
would be limited in their ability to syn-
thesize DHA from plant-based precur-
sors. Supporting this hypothesis are
dozens of studies including our own
showing that omega-3 deficiency causes
visual, cognitive, motor, and mood-
related deficiencies, indicating that
DHA is especially crucial for proper
higher neural function. These observa-
tions predict that molecular mecha-
nisms for upregulating DHA synthesis
would be limited in humans. This hy-
pothesis is supported by our data show-
ing that the key biosynthetic enzymes,
the desaturases, are upregulated when
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diet DHA is limiting but unable to sup-
port brain DHA at the same levels that
are achieved by consuming preformed
DHA. The omega-6 DHA analogue,
docosapentaenoic acid (DPA) replaces
DHA in neural membranes, compromis-
ing retinal and brain function. We con-
clude that the ability of humans to bio-
synthesize DHA from plant-based
omega-3 precursors is very limited, thus
suggesting that the growth of a run-
away brain depends on a steady dietary
supply of DHA during human brain
expansion, and consistent with frequent
consumption of shore-based foods.

A geometric morphometric
approach to the question of open
social networks in the European
Upper Palaeolithic and Mesolithic.

CIARAN BREWSTER. Department of
Archaeology, University College Cork.

It has been proposed that open social
networks over vast areas of the Euro-
pean continent offered Late Pleisto-
cene hunter-gatherers an adaptive
strategy that allowed them to main-
tain contact and biological continuity.
Open social networks were further
advanced as an explanation of the rel-
ative homogeneity of material culture
across wide geographic regions of the
continent during the Early Upper
Palaeolithic. It is generally thought
that there is a shift to more closed
social networks towards the end of the
Late Pleistocene as population density
increased and human groups became
more sedentary.

Digitised cranial landmarks were ana-
lysed using geometric morphometric
analysis to examine whether there is a
shift towards greater regionalisation of
cranial traits from the Early Upper
Palaeolithic to the Late Mesolithic peri-
ods. Landmarks were registered by
Generalised Procrustes Analysis and
and analysed using multivariate statis-
tics.

The degree of cranial variation in the
Upper Palaeolithic is consistent with
the presence of open social networks. In
contrast, there is increased regionalisa-
tion of cranial traits in Mesolithic popu-
lations. While the cranial variation of
all populations in this study are rela-
tively homogeneous through time and
space, there is evidence of closure of
long distance social networks during
the Mesolithic.

This study was funded by the Irish
Research Council for the Humanities
and Social Sciences.

Hormones, life history trade-offs,
and male reproductive health.

RICHARD G. BRIBIESCAS. Depart-
ment of Anthropology, Yale University,
New Haven.

Hormones are key agents that regulate
life history trade-offs in all vertebrates,
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including human males. Moreover, non-
pathological hormone variation in males
between and within populations is con-
siderable, suggesting that ecological fac-
tors such as diet, lifestyle, energetic ex-
penditure, and immunological burdens
are significant. This presentation will
illustrate recent empirical and theoreti-
cal developments regarding the role of
reproductive, metabolic, and stress hor-
mones in regulating life history trade-
offs in human males and subsequent
ramifications on reproductive health in
men. The overarching hypothesis is that
hormone fluctuation and differences
incur distinct costs and benefits on sur-
vivorship and reproductive effort, often
resulting in the emergence and preva-
lence of health challenges. In particular,
issues such as the associations between
prostate cancer, aging, somatic condi-
tion, and risk taking will be examined
in light of non-pathological hormone
variation between and within popula-
tions living under different ecological
circumstances. Recent comparative met-
abolic hormone results from chimpan-
zees will also be presented to exemplify
male life history trade-offs that are
unique to Homo sapiens. Results sup-
port the assertion that variation in hor-
mones such as testosterone is reflective
of adaptive functional mechanisms that
optimize trade-offs between the health
costs and benefits of hormone variation,
as well as investment in survivorship

and reproductive effort in human
males.
Innate immune function has

evolved differently in old world
monkeys, apes and humans.

JESSICA F. BRINKWORTH'?, KATE
PECHENKINA'? | JACK SILVER? and
SANNA M. GOYERT®. 'Department of
Anthropology, City University of New
York, 2New York Consortium in Evolu-
tionary Primatology, °Department of
Microbiology and Immunology, Sophie
Davis School of Biomedical Education,
City University of New York.

Innate immunity is the initial host
defense against invading pathogens and
involves activation of innate immune
cells via Toll-like receptors (TLRs).
Humans, chimpanzees and baboons are
estimated to share >92% genomic iden-
tity, yet very differently manifest dis-
eases that are, in humans, character-
ized by overt activation of innate immu-
nity (HIV, hepatitis). These species are
hypothesized to have divergent histories
of pathogen exposure due to differences
in geographic distribution and behav-
iour. To examine if humans, chimpan-
zees and baboons have evolved different
innate immune responses to environ-
ment-specific infectious agents, fresh
whole blood from these species was
stimulated with TLR-detected molecular
components from pathogens unevenly
distributed across primate evolutionary
habitats (i.e. Mycobacterium, Yersinia

97

pestis). Blood was stimulated for 90
minutes. Immune activation was
assessed by measuring RNA expression
levels of cytokines and chemokines by
real-time PCR. Strong inter-species dif-
ferences in cytokine/chemokine levels
(IL1B, IL1RN, TNFa, CXCL2, CCL3)
were detected, suggesting divergence in
innate immune function among catar-
rhines over the last 23-29 million years.
Surprisingly, baboons and humans
express very different innate immune
responses to Mpycobacterium, a pre-
sumed Savannah-originated pathogen
with which both species are assumed to
have had a long history on African
grasslands. Furthermore, chimpanzees
which share 98.6% genomic identity
with humans express significantly
stronger pro-inflammatory responses to
LPS than humans or their more distant
relative, baboons. These observations
suggest that the evolutionary diver-
gence of innate immunity among catar-
rhines cannot be explained solely on the
basis of their geographical environment
and pathogen exposure but may be the
result of more complex evolutionary
interactions.

This study was supported by the NSF
(BCS-0752297 to JFB), the Wenner
Gren Foundation (7845 to JFB), the
NIH/NIAID (R01AI023859 to SMG) and
the NIH/NCRR (G12RR03060 to
CCNY).

The use of foramen magnum di-
mensions for sex determination
in an indigenous South African
population.

DESIRE BRITS?, BRENDON
BILLINGS', MANISHA DAYAL? and
MUHAMMAD SPOCTER'. 'School of
Anatomical Sciences, University of Wit-
watersrand, Medical School, Johannes-
burg, South Africa, 2School of
Biomedical and Health Sciences, Uni-
versity of Western Sydney, Australia.

Determining the sex of an individual is
a critical step in routine biological
profiling. While the occipital bone has
proved useful for this purpose in other
population groups, discriminant func-
tion equations based on the cranial
base and applicable to a South African
black population are as yet to be
derived. In this study we examined
sexual dimorphism in the cranial base
of 120 (60 males, 60 females) randomly
selected adult skulls, aged between 20
and 60 years of age, from the Raymond
Dart Collection of Human Skeletons.
Significant sexual dimorphism was
detected in the cranial base of this
sample population. Univariate discrim-
inant function analyses revealed that
the percentage of correctly classified
crania within this population group
ranged from 60.8% to 65.8%.Cross val-
idation  producing fairly similar
results. A bivariate discriminant func-
tion using foramen magnum length
and foramen magnum breadth yielded
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a percentage accuracy of 62.5%, with
65% of males being correctly classified
while only 60% of females were cor-
rectly classified. A preliminary investi-
gation into the use of artificial neural
network for sex determination based
on the foramen magnum revealed that
percentage accuracies could be mar-
ginally increased in males to 68.9%
whereas percentage accuracies in
females tended to drop to just above
50%.

Overall these results indicate that there
is significant expression of sexual
dimorphism in the cranial base of a
South African black population and
highlight the utility of foramen mag-
num dimensions for sex determination
when no other parameters are avail-
able.

This work was supported by the South
African National Research Foundation
(2068364).

The use of CT scans for quantifying
bovid tooth morphology and the
implications for reconstructing
past hominin environments.

JULIET K BROPHY. Texas A&M Uni-
versity, College Station, Texas.

Isolated teeth of the Family Bovidae are
the most common fossils found in south-
ern Africa, and they often form the ba-
sis for paleoenvironmental reconstruc-
tions. However, taxonomic identification
of fossil bovid teeth is often imprecise
and subjective. Biasing factors such as
age and degree of occlusal attrition com-
plicate identifications and often result
in considerable overlap in the shape
and size of teeth of different species.
Previous work suggests that bovid teeth
can be reliably identified based on the
occlusal surface of their teeth (Brophy,
2010). This study expands on that
research and investigates whether the
average shape of the occlusal surface of
a tooth remains consistent over the life-
span of a bovid regardless of age and
attrition. This research assesses intra-
tooth variation by taking computed
tomography (CT) scans of a sample of
teeth from the bovid tribes most com-
monly recovered from South African fos-
sil sites. I applied Elliptical Fourier
Function Analysis (EFFA) to specific
increments of CT scan slices from the
same tooth and used discriminant func-
tion analysis to compare the results of
the EFFA across the different scans
from the same tooth with a dataset of
known teeth. Results indicate that the
shape of the tooth throughout an ani-
mal’s life does not change significantly
enough to impede identification of that
tooth using the occlusal surface. The
findings support the use of occlusal out-
lines as reliable indicators of bovid spe-
cies. Accurate taxonomic diagnoses of
fossil bovid teeth will aid in producing
more precise reconstructions of hominin
paleoenvironments than are presently
available.
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Going to extremes: body size and
obstetrical adaptation.

KIRSTEN BROWN, VALERIE B. DEL-
EON AND CHRISTOPHER B. RUFF.
Center for Functional Anatomy and Evo-
lution, Johns Hopkins University School
of Medicine, Baltimore, MD.

Sexual dimorphism of the modern
human pelvis is generally attributed to
obstetrical adaptations in females. While
females are larger than males for obstet-
rically critical dimensions, new research
suggests that there are dissimilar pat-
terns of dimorphism between popula-
tions, particularly with gross differences
in body size. Smaller-bodied women may
even be absolutely larger for obstetri-
cally critical dimensions. This study
tests the idea that populations with dif-
ferent body types exhibit dissimilar pat-
terns of sexual dimorphism. The obstet-
rical dimensions between the relatively
wide-bodied Native American Arikara
and the relatively narrow-bodied Medie-
val Kulubnarti were analyzed using 3D
geometric morphometrics.

Landmarks (k=43) were collected on
the assembled pelves of male and
female Arikara (N=31;32) and Kulub-
narti (N=29;30) individuals. General-
ized Procrustes Analyses (GPA) and Eu-
clidean Distance Matrix Analysis were
used to localize shape differences
between the two populations.

GPA identified significant shape differences
between the populations (z=.05); relative to
other landmarks, the ischial spines and
sacrum move posteriorly, the pubis moves
superiorly, the ischial tuberosities move
medially, and anterior superior iliac spines
move anteriorly in Kulubnarti individuals.
However, a two-way, full-factorial MANOVA
found no significant interaction between sex
and population, suggesting patterns of sex-
ual dimorphism are comparable. EDMA
analyses identified linear distances with sig-
nificant differences in sexual dimorphism
between Kulubnarti and Arikara samples
(p<.05). Sexual dimorphism in the Kulub-
narti was greater for the posterior mid-
plane, while the Arikara sample had greater
dimorphism for pubic height. Although
overall patterns of dimorphism are similar
between these two samples, localized mor-
phological changes may still provide com-
pensatory mechanisms.

This study was funded by a Sigma Xi
GIAR to KB (#G2009100302) and an NSF
DDIG (BCS- 0925468) to KB and VBD.

Perinatal remodeling patterns in
the orbit of tarsiers.

AMANDA E. BRUENING!, VALERIE
B. DELEON?, MEGAN A. HOLMES?,
MICHELLE C. ERWIN?, SUSAN J.
REHOREK! and TIMOTHY D. SMITH?,
Department of Biology, Slippery Rock
University, Slippery Rock, PA, ZJohns
Hopkins University School of Medicine,
Baltimore, MD, 3School of Physical Ther-
apy, Slippery Rock University, Slippery
Rock, PA.
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In adult haplorhine primates, the orbits
exhibit substantial postorbital closure
by bone. Due to the rarity of subadult
samples and difficulty in studying this
delicate region, orbital growth patterns
are unknown for most primates. In this
study, three Tarsius syrichta (one fetal;
two perinatal) were assessed using a
novel combination of histology and
microCT. By microscopy, we superim-
posed spatial relationships of soft tis-
sues structures with bone, and related
this to distribution of bone cells. In
one perinatal specimen, we resampled
microCT images to correspond to histo-
logical sections. Histological sections or
CT slices were annotated according to
the distribution of osteoblasts and osteo-
clasts along osseous boundaries of the
orbit. The annotated cross-sectional
views were used to generate three-
dimensional reconstructions, color-coded
to show “depositional” (osteoblastic) and
“resorptive” (osteoclastic) surfaces in
the orbit. Results indicate minimal re-
sorptive activity in the anterior orbit,
mostly isolated foci along the maxilla
(relating to adjacent nasolacrimal or
vomeronasal system structures) and the
frontal bone (relating to the adjacent
eye). The floor of the anterior part of
the orbit is almost entirely depository.
By contrast, more widespread distribu-
tion of osteoclasts is seen in the poste-
rior orbit. In particular, the orbital sur-
face of the maxilla, frontal, and/or sphe-
noid is resorptive from the level of M2
posteriorly to the optic foramen. Spatially,
these resorptive patterns relate to the ad-
jacent eye, extraocular muscles, and optic
nerve. By reconstructing the distribution
of bone cells, perinatal “growth trajecto-
ries” can be inferred, thus maximizing
the information available from a limited
sample of rare specimens.

This study was funded by grants from
the PA State System of Higher Educa-
tion and the National Science Founda-
tion (# BCS-0820751).

Neurocranial evolution in Middle
Pleistocene: a paleoneurological
study of Jebel Irhoud 1.

EMILIANO BRUNER! and OSBJORN
PEARSONZ. Centro Nacional de Inves-
tigacion sobre la Evolucion Humana,
Burgos, Spain, 2University of New Mex-
ico, Albuquerque.

The late Middle Pleistocene human fos-
sil record is rather scanty and geo-
graphically fragmented. In Europe, af-
ter archaic morphotypes like Ceprano
and Sima de los Huesos, the endo-
cranial morphology of specimens like
Saccopastore 1 display clear Neandertal
traits. In Africa the situation is
more heterogeneous, and evolutionary
hypotheses must be more tentative. De-
spite its good preservation and possible
relationship with the origin of the mod-
ern humans, the phylogenetic position
of Jebel Irhoud 1 remains debated.
Here we compare the neurocranial and
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endocranial shape and features of this
specimen with other Middle and Upper
Pleistocene specimens to provide further
paleoneurological information on the
early stages of the evolution of modern
human brain. Although facial traits
suggest a phyletic relationship with
early modern human dispersals, the
neurocranial and endocranial morphol-
ogy of this specimen is definitely non-
modern, resembling instead the contem-
porary European morphotypes. The fos-
sil’s slight bulging of the frontal squama
is probably associated with bone’s orien-
tation and facial reduction rather than
actual changes of the frontal profile.
The midsagittal neurocranial geometry
fits comfortably within African and Eu-
ropean Middle Pleistocene human varia-
tion; lateral proportions are somewhat
similar to those of Neandertals. If Jebel
Irhoud represents western relic popula-
tions of an early, proto-modern dispersal,
we must assume that the origin of this
proto-modern lineage emerged before the
evolution of a fully modern brain.

This study was funded by the Program
GR. 249, Junta de Castilla y Leodn
(Spain), by the Project CGL2009-12703-
C03-01 Ministero de Ciencia e Innova-
cion (Spain), and by the Italian Insti-
tute of Anthropology.

Diet and polyspecific associations
affect nearest-neighbor distances of
redtail monkeys in Kibale National
Park, Uganda.

MARGARET A. BRYER!, COLIN A.
CHAPMAN?, and JESSICA M.
ROTHMAN'®, !Department of Anthro-
pology, Hunter College of the City
University of New York, ?Department
of Anthropology & School of Environ-
ment, McGill University, *New York
Consortium in Evolutionary Primatol-
ogy (NYCEP).

The possibility of predation and the
need to consume shared foods are cen-
tral to understanding primate social or-
ganization and affect spatial patterns of
individuals within groups. Fruit, typi-
cally a clumped resource, is predicted to
bring individuals in closer proximity
during feeding than leaves and insects,
which are more widely dispersed. Poly-
specific associations are also expected to
affect spatial patterns because the pres-
ence of more individuals presumably
provides increased protective effects. We
examined the effects of food type and
polyspecific association on nearest-
neighbor distances of redtail monkeys
(Cercopithecus ascanius) in Kibale
National Park, Uganda by observing
adult males and females in one group
from November 2008- May 2010
(N=3916 scans). When redtails con-
sumed fruit, they were closer in proxim-
ity to their nearest neighbor than when
they consumed leaves or insects. When
other monkey species (n=5 species)
were present within the group, redtail
monkeys were farther from their near-
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est neighbor than when alone; however,
this effect was apparently driven by
redtail associations with red colobus
monkeys (Procolobus rufomitratus) and
grey-cheeked mangabeys (Lophocebus
albigena) specifically, as when neither
mangabeys nor red colobus were pres-
ent, nearest-neighbor distance was not
affected. Prior research suggests that
mangabeys and red colobus are more
aggressive towards predators than the
other monkey species, which may
account for this result. Our results sup-
port expectations regarding the ways in
which food distributions and predation
affect primate spatial patterns and sug-
gest mechanisms to study predation
risk.

Comparing estimated ontogenetic
molar wear 