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The fossil evidence for hurnan evolution
has expanded dramatically over the past 30 years
and the rapid growth of this record has
challenged the traditional approaches of a
classroom lecture and hands-on laboratory. In
order 1o provide cwrrent information to students,
we have built a robust collaborative website,
cFossils.org. This website incorporates various
data from human evelution (e.g., anaomy,
gealogy, geography, geochronology) within a
multimedia leaming cnvironment (e.g., color
images, 30 animations, video) and offers a series
of online 1eols 1o visually represent these data
and permit their study. The cFossils catalog uses
the Darwin Core schema and permits the display
and mapping of data sets from any preject. The
website also includes a “collaboratorium,” a web
tool built on a generic template that permits the
research community 1o collaborate on large-scale
prablems. Collecting all the information for
human evolution into a single database is now
too large an undertaking for any one group;
instead, eFossils  is  constructed  for  the
collaborative participation of subject-matter
experts. We have populated eFossils with several
site reports about key hominin fossil localities in
order to seed the process of providing a data-rich
online presentation. Additional localities can be
populated through a collaborative expansion of
the database by registered users. Consequently,
the organic natwre of eFossils reflects the
dynamic nature of the field, and as users expand
the database with their own research, the
“ownership” of the site will transfer to the user
community in a manner that mirmors the online
expert wikis,

Funding provided by the Longhom
Innovative Fund for Technology (LIFT) from the
Research  and  Educational  Technology
Committee, and the College of Liberal Ans
Instructional  Technology  Services, The
University of Texas at Austin.

Occlusal  microwear texture

Croatian Neandertals,

analysis  of
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Aspects of Neandertal diet have becen
examined using a wvariety of techniques.
Recently, dental microwear texture analysg has
been used 1o make inferences about diet in
Meandertals. Previous rescarch by el Zaatari
found that there was ecogeographic variation in
Neandertal diet, with texiure values being higher
for Meandertals living in woodland areas than for
those living in dryer steppe regions. We
examined 24 molars (preferably the lower M2)
from Krapina (n=20) and Vindija (n=4) using
white light confocal micrescopy. Three variables
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were  assessed  using Toothfrax and  Sfrax
software to describe molar occlusal surfaces via
scale-sensitive [ractal geometry, The variables
used were complexity (Asfc), anisotropy
(epLsar), and textural fill volume (tfv). We
hypothesized that the molars from Krapina and
Vindija would have higher texture values than
those reported for Neandertals from more open
environrments, Our resulis indicate that Vindija
had complexity and anisotropy values (0.84 and
0.0027, respectively) that are comparable to
woodland Meandentals and  Pre-Neandertals,
Likewise, Krapina had complexity that is similar
o woodland Neandertals (1.11), but its
anisotropy is far higher (0.0042), indicating a
more fibrous diet. Tiv was higher for Vindija
(46,367) than Krapina (35,518) indicating that its
diet was harder. Dates for Krapina place it at
approximately 130,000 years ago, which is far
older than Vindija (about 42,000 years ago for
level G3). The higher anisotropy at Krapina
might relate to its earlier age, slight ecological
differences, or depositional environment.

Correlations between nitrogen isotope levels
amgd stature in three Northern California
prehistoric groups.
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This study examines the comelations
between dietary isotope levels and aduli human
stature. Physical anthropologists have long
recognized the association of health status and
nutrition with stature. Bicarchacological studies
of health and nutrition in prehistonce groups
attribute  temporal  variation in  staure o
changing subsistence sirategies over time, with
the animal protein content of diet considered
positively comrelated with among-group vanation
in stature. Further, within-group differences in
profein intake have been found to be positively
correlated with nitrogen isotope values (6'"N) in
modern  human  groups.  These  positive
correlations, one between stature and dietary
protein, and the other between dietary protein
and “N levels, imply that may “N may be a
useful predictor of stature.

This swudy tests the hypothesis that
within-group variation in "N levels and stature
are positively comelated in prehistoric California
groups. Skeletal remains from Marsh Creek

Fellowship from the University of Califomnia,
Davis department of Anthropology.

Identification  of histeric  individuals:  the
unknown sailor from the HMAS Sydney 11.
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The ability of physical amthropologists o
identify historic individuals through a range of
analytical techniques has assisted investigations
and engaged the public in our discipline. Stable
isptope analysis of a range of elements along
with ostcological, dental, historical and DNA
evidence have all been camied oul in an attemp
to identify an unknown sailor from the 1940s
On November 19, 1941, the naval vessel, HMAS
Sydney 11 sank off the western coast of Australia
following a battle with a German ship. The loss
of all 645 crew members of the HMAS Sydney
11 was the largest single naval loss in Australian
military history. In Fcbruary of 1942, an
unidentificd dead sailor was recovered from a
life raft near Christmas Island, where he was
buried following a post mortem examination. As
the only potential link with the HMAS Sydney
1, there has been wemendous public interest in
the identification of this individual, who was
exhumed in 2006, Osteological analysis indicates
that the individual was a young male of
European ancestry who suffered a shrapnel
wound o the head. [sotopic analyses were
carried out on a nib fragment and one tooth,
Results for carbon, nitrogen, sulfur and strontium
isodopes are consistent in identifying a diet very
high in marine foods and oxygen isotopes
indicate a place of residence in the tropics. These
analyses highlight both the potential and the
limitations of the various analytical methods
employed. While the exact identification remains
uncertain, the range of possibilities has been
reduced considerably.

This research was supported by the Roval
Australian Navy.

Unexpected regional differences in collagen
fiber orientation heterogeneity (CFO-Het)
between chimpanzee and human proximal
femoral shafis: is CFO-Het still a wseful
characteristic for corroborating load history
data?

{CCO-548), Pleasanton (ALA-554), and Ryan 93.KENDRA E. KEENAN, ALEX M. MILLET

Mound (ALA-329) were studied, providing data
for groups with an intensive marine resource
subsistence strategy and an intensive acom-
processing  subsistence  strategy. Based on
preliminary analysis of the Marsh Creek sample,
a linear model] of stature regressed on both sex (a
consistently useful within-group predictor of
stature) and N levels (AIC = 344; adjusted R” =
0.51) ousperforms the model in which stature is
predicted based on sex alone (AIC = 349,
adjusted A = 0.45), These results suggest further
potential utility 10 integrating dietary isotope and
maorphological data in bioarchasology.

This rescarch was supported by National
Science Foundation grants BCS-0819968 and
0819975, and a Graduate Student Research

and JOHN G. SKEDROS. Dept.  of
Orthopacdics, University of Utah School of
Medicine.

Gray levels (GLs) in circularly polarized
light (CPL} images reflect predorninant collagen
fiber orientation (CFO) (Skedros et al. 2011 J.
Anatomy). CFO-Het, measured as the full-widih
at hal -maximum (FWHM) of a GL/CFO profile,
has been shown to comoborate the bending load
history in the chimpanzee proximal femoral shaft
(Keenan et al. 2011 AAPA) Based on this
previous chimpanzee snudy, greater CFO-Het in
compression “cortices” was also expected in the
human femur. Twenty-four sections from 12
adult human proximal femoral shafts were



embedded in methacrylate, ultramilled, and
imaged in CPL. FWHM was measured from
CFO profiles (larger FWHM = greater CFO-
Het). Statistical analysis was based on the: 1) left
peak (LP), 2) right peak (RP), and 3) average of
both peaks (Avgl) of the CFO profile of cach
image. Results show highest CFO-Het in the
medial “compression” cortex when considering
the LP (p=0.05), but is unexpectedly highest in
the lateral "tension” cortex when considering the
RP and AvgP (p<0.03). Although CFO-Het
comelates moderately with CFO fer the RP and
LP (RP: r=0.5, p<0.001, LF: r= 0.6, p=0L001),
there is no correlation with AvgP data (= -0.1).
While CFO-Het clearly corroborates CFO-based
load history data in chimpanees femora (greater
CFO-Het in “compression™ cortices), CFO-Het
does not clearly reflect this load history in
human proximal femora. This may reflect
difficulties in quantifying CFO-Het based on the
presence of two CFO peaks in human femora
{chimpanzees = one peak). Consequently, CFO-
Het does not appear to be useful for predicting a
history of bending in these bones.

Genome-wide  Complex  Trait  Analysis
(GCTA)Y as a method 1o quantify missing
heritability in Parkinson's disease.
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University, “Laboratory of Neurogenetics, NIH-
NIA.

Genome-wide association studies have
been successful at identifying SMNPs  highly
associated with common traits, however a great
deal of the heritable variation associated with
common fraits remains unaccounted for within
the genome, Genome=wide Complex Trai
Analysis  (GCTA) is a  staistical methed
developed by Peter Visscher used to estimate
phenatypic variance of complex traits explained
by genome-wide SNPs, including those not
associated with the wait in a Genome Wide
Association Stedy (GWAS). We applied this
methed to 8 cohorts containing 6,057 case and
17,471 contral individuals of European ancestry,
in order to examine the missing hentability
present in Parkinson's  disease, a
neurodegenerative disorder affecting between |-
2% of individuals over the age of 65. We meta-
analvzed our initial results 1o produce more
robust and generalizable heritability estimates for
PD types. Qur results identify 36% (p = 6.47E-
06} of phenotypic varance associated with all
types of PD, 51% (p = 3.91E04) phenotypic
variance associated with early onset PD, and
3% (p = 253E-05) phenotypic variance
associated with lue onset PD. This 15 a
substantial increaze from the genetic varance
identified by GWAS alone (between 1-3%0). Our
results suggest that while GWAS is a useful tool
in identifying some of the most common variants
associated with complex disease, a large portion
of the heritability associated with disease traits
remains unattributed.

The authors received no specific funding
for this work.

The social organization of Lenwr catta in the
region of Cap Sainte-Marie, Madagascar.
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Perceptions  of “typical® Lewwr catta
behavier are based primarily on captive and
gallery forest studies. The objective of this study
is lo compare assumed species-typical behaviors
with data collected during a long term study on
this species in a  completely  different
environment: the semi-desent conditions of Cap
Sainte-Marie (CSM), Madagascar. The specific
behaviors that are investigated include 1) activity
budgets, 2) agonism trends, 3) group cohesion
paterns, 4) dyadic bonds, and 5) adull 1o
immature relationships. Data have been collected
on two different troops through all day follows
using focal animal and scan sampling methods.
Over 1,019 hours of behavioral data are included
in the analyses,

Relative 1w other populuions, CSM
Lemtur cana are highly social, and immatures are
central o troop dynamics. In fact, a major form
of agonism in one troop especially seems akin 1o
socialization. Conversely, while female targeted
aggression is not a primary agonistic form with
these troops, there is also an absence of strong
female dyads. Last, there are consistent
affilianive interactions between resident males
and troop immatures, and no males dispersed
from one troop during the 15 months of
observations. Based on these findings, | conclude
that the social organization of CSM L. catta is
largely shaped by two facters: 1) a lack of
multigencrational matrilines and 2) a near
absence of inter-troop contact. 1 also propose that
L. catta may be predisposed for behaviors such
as paternal care, but that these behaviors are
typically suppressed in other stwdied troops
because of these factors.

This study was funded by the Field for
Research Conservation-5t. Lowis oo, Lambda
Alpha, National Science Foundation #0752334
(P1 Robert W. Sussman), and Primate
Conservation Ine.

Bivarchacological analysis of unlooted tombs
from Cocahuischo in Nasca, Peru (AD 650-
7500 reveals disease and trauma patterns
during the period leading up (o Wari Imperial
incursion.

CORINA M. KELLNER', KEVIN VAUGHN®,
HENDRIK. VAN GUSEGHEM® and VERITY
WHALEN®. 'Anthropology, Northern Arizona
University, “Anthropology, Purdue University,

*Anthropology,  University  of  Montreal,
“‘Anthropology, Purdue University.
The lawer portion of the Early

Intermediate Period in Nasca, Peru (AD 650-
750) was characterized by burgeoning soctal and
trade networks before the expansion of the Wan
and Tiwanaku states. The Nasca were important
to the Wari state, as evidenced by similarities in
ceramic technology and iconography. Even with
these associations, recent archacological and
bisarchaeological studies have revealed vanation
in the Masca response to Wari incursion.

Ten individuals from nine unlooted
tombs from Cocahuische, one of the largest sites
in the region during this time period and located
near the later Wari outpost of Pataraya, were
excavated and analyzed. Almost all individuals
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exhibit the Nasca fronto-occipital style of cranial
vaull modification and are seated flexed facing
south. The most common  pathology  is
antemortem tooth loss, but few individuals show
evidence  of  osteoperiosteal  reactions,
Ostecarthritis, spondylolysis, Schmorl's nodes,
and posicranial fractures attest to the hard
physical activity characteristic of Masca lives.
One tomb also contined a rare headless burial of
a young male and may clanfy the practice of
Masca  “wophy”  head  taking.  These
bioarchacological analyses contribute new data
on Nasca individuals during a period of great
social change.

The Mational Geographic Society funded
this research.

Low, sexually-monemorphic digit ratios in a
wild strepsirrhine primate (MWicrocebus rufus).

ADDISON D, KEMP'=, SARAH ZOHDY' and
JUKKA  JERNVALL'.  ‘Instie  of
Biotechnology,  University of  Helsinki,
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The relative lengths of the second and
fournth digits (2D:4D) are considered a marker for
prenatal androgen exposure. Lower ratios are
generally characteristic of malbes in humans and
anthropoid primates, and have been comelated
with a wide range of presumably androgen
dependent behavioral and morphological traits
within species (increased aggression, dominance
and physical size) as well as between species
(increased intrasexual competition, reduced pair
bonding). 20240 sexual dimorphism is well
characterized in humans and reponed for several
anthropoids, however the data presented here
represent the first assessment of digit ratios in a
strepsimrhine,  the  brown  mouse  lemur
(Microcebus  myfis). Due 1o the female
dominance and overll sexual monomorphism
typical of kemurs, and the comparable levels of
fecal testosterone in this species’ males and
females, we expected to find no evidence of
dimorphism. Digital measurements of rays were
taken and all potential ratic combinations
analyzed for male (n=28) and female {n=21)
brown mouse lemurs in a wild population in
Ranpmafana Mational Park, Madagascar. No
sexwal dimorphisms were found {p  values
between 038 and 0.82), However, the low
20:4D (0.75) of these polygynous lemurs [its
well with the negative correlation established
between intrasexwal competition and 20:4D in
anthropoid — species,  despite  the  typically
sirepsirthine manual ectaxony of M. rufies and
the mesaxony of the anthropoid species.
Implications for comparizons of a full range of
digit ratios within and between groups with
mesaxonic  and  cctaxonic  hands  will be
discussed.

Sex estimation wsing pubic bone morphology
in a modern South African sample: a test of
the Klales er. alt method.
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