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MESSAGE FROM THE VP & PROGRAM CHAIR

2020 Abstract Issue

This volume consists of accepted abstracts submitted for presentation at the 89th Annual Meeting of the
American Association of Physical Anthropologists in Los Angeles, California. A total of 1246 abstracts
were submitted by the October 16, 2019 deadline. Each abstract was subjected to peer-review by two
members of the program committee, with reviews completed by December 1, 2019. The committee
recommended rejection for 21 abstracts (1.7%), and three abstracts had been withdrawn by January 22,
2020. Authors of accepted abstracts were notified on December 7.

The 2020 AAPA abstract issue includes 1222 peer-reviewed scientific papers, which will be presented

in either podium or poster sessions at the annual meeting in Los Angeles, California. Once again, our
program is truly international, with scientists from all over the world including Africa, Asia, Australia,
Europe, Latin America, and the Middle East. We are pleased to be joined in Los Angeles by our partner
organizations, the Paleopathology Association (PPA), the Human Biology Association (HBA), the
American Association for Anthropological Genetics (AAAG), and the Dental Anthropology Association
(DAA) and the Paleoanthropology Society (PAS). Abstracts are presented alphabetically by the last name
of the first author.

The abstracts illustrate the remarkable capabilities of our discipline, covering a broad range of research
topics, with global reach and spanning incredible time depth. A total of 24 invited symposia (6 podium
sessions and 18 poster sessions) included 314 abstracts. Contributed abstract submissions totaled 9009.
Broken down by subfield, these include Bioarchaeology (224), Primatology (197), Paleoanthropology
(127), Human Biology (108), Functional Anatomy and Tissue Biology (93), Genetics and Genomics (82),
Forensics (61) and Education in Biological Anthropology (16).

Acknowledgements and Appreciation

My sincere thanks to everyone who helped organize the 2020 meetings, including review of abstracts.
We are immensely grateful to the 49 remarkable and dedicated members of our Program Committee,
who conducted and completed reviews thoughtfully, thoroughly, and expeditiously. Thanks are due to our
extraordinary business partners, Lori Strong and her team (from Burk & Associates), as well as Ed Hagen
(our webmaster, app developer, and member of the Los Angeles Advance Team). We also thank the Los
Angeles Advance Team. Our program assistant, Kathleen McGuire, has been a tremendous help, as have
the Officers and other members of the Executive Committee. Special thanks to Leslie Aiello and Anne
Grauer for aiding production of our annual meetings in many ways. Finally, we extend our most sincere
thanks to the Local Arrangements Committee, Drs. Kristi Lewton and Stephanie Meredith.

Steve Leigh
AAPA Vice President and Program Chair
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Post-conceptive mating in wild woolly
monkeys, a Neotropical primate with no
evidence of infanticide

LAURA ABONDANO', TONI E. ZIEGLER? and
ANTHONY DI FIORE'

"Department of Anthropology, University of Texas
at Austin, 2Wisconsin National Primate Research
Center, University of Wisconsin-Madison

Female fertility varies according to reproductive
hormone concentrations, but females may be
sexually receptive during different reproductive
stages. Among many primate species, females
have been observed engaging in post-conceptive
copulations, which are sometimes discussed as
a strategy to confuse paternity and reduce the
risk of infanticide. Here, we describe post-con-
ceptive mating behaviors in a population of wild
woolly monkeys (Lagothrix lagotricha poeppigii)
at the Tiputini Biodiversity Station in Amazonian
Ecuador. Woolly monkeys live in multimale-mul-
tifemale social groups that are characterized
by a promiscuous mating system with no clear
dominance hierarchies among males. Genetic
evidence suggests that paternity skew may be
high; nonetheless, mating skew is minimal, and all
males display affiliative behavior towards young
infants. We investigated the temporal relation-
ship between copulations and fecal progesterone
(PdG) and estrogen (E1G) metabolites from
receptive females in 2017 who gave birth to
offspring in 2018 (n = 4). Estimated conceptions
were confirmed with endocrine profiles that
showed a significant increase in PdG and E1G
(W =0, p < 0.05) after conception. All females
were seen copulating both before and after they
conceived, with higher rates of copulations post
conception (W = 1, p < 0.05). The last mating
event recorded for these females averaged
35+22 days after conception. Our results indicate
that post-conceptive mating is not restricted to
primate species with high levels of infanticide and,
in woolly monkeys, might be used by females to
confuse paternity among different males who
may provide certain social benefits to a female
and her offspring.

Funded by NSF BCS-1540403, NSF BCS-1638822, the
L.S.B. Leakey Foundation, and the University of Texas at
Austin.

Exploring the difference in variation in
development and eruption of second and
third molars in adolescence

ARIELA MARIE A. ADAME, HEATHER J. NESBITT,
PHARA WHITE and LAURA E. CIRILLO
Anthropology, University of Nevada, Reno

Despite being the most highly documented teeth
because of the age of development and frequent
radiographic documentation, third molars (M3)
have been known to complicate the under-
standing of both dental formation and eruption
due to increased variation. Previous research has

focused on a large range of variation in the timing
of initial mineralization, variation in root length,
and inconsistent methods that fail to account for
unique morphology as the explanation of poor
dental age estimation accuracy and precision
(Foti et al. 2003, Olze et al. 2004, Liversidge 2008).

To reopen the discussion into the complica-
tion of the third molar, 388 radiographs from
the Craniofacial Research Instrumentation
Laboratory at the AA Dugoni School of Dentistry
were examined for development and eruption of
the mandibular M2 and M3 of individuals between
8 and 18 years old. Development was scored
using Moorrees et al. (1963) tooth development
stages, and eruption was scored using the modi-
fled Bengston stages described in AlQahtani
(2009). M2 had a higher Pearson’s correlation
coefficient for development and eruption stage (.8
and .74, respectively) compared to M3 stages (.71
and .64). While eruption timing was excessively
varied, the range in age of timing for develop-
mental stages only increased by an average of
around one year in the M3 sample compared
to the M2 sample. This study suggests that M3
development is not too highly variable to pursue
for further research and should be reconsidered in
development studies.

The Continuing Deciduous Dilemma

- Investigating Early Infant Stress and
Maternal Health in Neolithic Northern
Vietnam

ALISHA B. ADAMS', SIAN E. HALCROW?, HIEP
HOANG TRINH?, NGUYEN THI MAI HUONG?, TRAN
THI MINH? and MARC F. OXENHAM?®

'Biological Anthropology Research Group,
Department of Anatomy, University of Otago,
2Department of Archaeology, Viethamese Institute
of Archaeology, 3School of Archaeology and
Anthropology, College of Arts and Social Sciences,
Australian National University

Stress in early development has not been studied
in detail, especially within prehistoric contexts,
despite it being a sensitive indicator of overall
population health. The growth of deciduous denti-
tion covers fetal and early infant development,
but there have been very few studies which have
examined defects during this period. However,
with the use of topographic profiling of enamel,
a microscopic method of measuring changes in
enamel depth to identify linear enamel hypoplasia
(LEH) on human deciduous dentition, significant
changes in enamel depth have been able to be
quantified, allowing us to examine gestational
and early infant stress, and extrapolate maternal
health.

This paper presents the deciduous LEH profiles of
21 individuals (70 deciduous maxillary incisors/
canines) from the site of Man Bac in Neolithic
Northern Vietnam. 100% (21/21) of individuals
have deciduous LEH occurring both before and
after birth. We explore if there is a relationship

between age at death and deciduous LEH
frequency and how this relates to maternal and
population health during the Neolithic agricultural
transition, while contending with osteological
paradox. We also illustrate how this research can
contribute to our understanding of the deciduous
tooth mineralization process by examining timing
and presentation of deciduous LEH.

University of Otago Doctoral Scholarship, Social Sciences

and Humanities Research Council of Canada Doctoral
Award

Snake-species discrimination by wild
Rylands’ bald-faced saki monkeys
(Pithecia rylandsi)

DARA B. ADAMS™? MELISSA C. PAINTER® and
THOMAS WILSON*

"Anthropology, The Ohio State University,
2Anthropology, Humboldt State University,
3Psychology, University of Michigan, *Anthropology,
Wake Technical Community College

Given the high diversity of tropical snake species,
the ability to detect and recognize dangerous
from non-dangerous snakes is likely important to
primate survival. Here, we conducted experiments
(n = 32) on bald-faced saki monkeys (Pithecia
rylandsi) in the Peruvian Amazon to assess their
ability to recognize non-venomous, venomous,
and predatory snakes. We presented sakis with
realistic snake models including an Amazon tree
boa (Corallus hortulanus), coral snake (Micrurus
lemniscatus),and boa constrictor (Boa constrictor).
Sakis detected coral snake and boa constrictor
models more frequently than tree boas (Fisher's
exact test, p < 0.021), but detection latency did not
differ based on model type (F1,2.467 = 1.240,p =
0.362). However, once detected, snake type signif-
icantly influenced latency to move (F17,6 = 16.979,
p = 0.006). Among snakes, boa constrictors elic-
ited a faster reaction (mean latency + SE: 8.5+ 2.9
s) than coral snakes (57.6 + 20.3 s) and tree boas
(57.0 £ 18.0 s). Snake type also significantly influ-
enced the number of calls produced and calling
duration (F2,4.492 = 120.440, p < 0.007), with boa
constrictors eliciting significantly more alarm calls
(64.0 + 21.9) for longer durations (8329 + 177.6
s) compared to coral snakes (10.1 + 7.6 calls,
17.4+11.0 s). Sakis almost never alarm called to
Amazon tree boas, with only one brief (4 s) alarm
call produced across trials. Comparisons of snake
models revealed distinct patterns of response,
which suggests that sakis discriminate among
snake species according to level of danger.

This research was supported by National Science
Foundation (BCS-1341174), Animal Behavior Society, The
Society for Integrative and Comparative Biology, Tinker
Foundation, and The Ohio State University (Columbus
and Mansfield)
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Biological diversity and social organization
at Early Bronze Age Karatas-Semayiik
DONOVAN M. ADAMS', KELLSIE A. GOODHART?,
ALI METIN BUYUKKARAKAYA? and MARIN A.
PILLOUD'

"Anthropology, University of Nevada, Reno,
2Anthropology, Hacettepe University

The Early Bronze Age (EBA) in Anatolia is marked
by significant changes in social, political, and
economic structures, as well as growth in trading
networks, and the development of new techno-
logical styles. Bioarchaeological investigations
of EBA Anatolia are limited, precluding a holistic
understanding of early urbanization processes.
The present study utilizes dental metric and
morphological data collected on the permanent
dentition of Karatas-Semayuk, with comparative
data collected on samples from gine-Tepecik and
Laodikeia (southwestern Turkey) and gathered
from the literature on Cypriot, Greek, Anatolian,
and Levantine populations to assess the effect
of biological (and, by proxy, cultural) diversity
on community identity formation and biological
relationships.

Shannon and Simpson's Diversity indices exhibit
biological diversity comparable to that present
at Neolithic ¢atalhoyik and higher than those of
other EBA sites. Mean Measure of Divergence
analyses exhibit Karatas-Semaytik clustering with
Greek and then Cypriot sites. This close relation-
ship with the Aegean bolsters the argument of an
interregional cultural sphere that encompassed
Greece, southeastern Europe, and western
Anatolia during the EBA. Possible migration,
and subsequent gene flow, between Cyprus and
southwestern Anatolia is potentially supported
by preliminary results. Karatag-Semaytk likely
consisted of a predominantly local population
with uniform mortuary and architectural prac-
tices. There may have been limited migration
of non-local individuals, resulting in the greater
extent of biological diversity identified compared
to other EBA sites. This migration, increasing
population density throughout occupation, poten-
tial seasonal transhumance, and participation on
trade routes may have stimulated the emerging
social stratification evident at Karatas-Semayk.

Research supported by NSF BCS#1848473, UNR GSA
Research Grant, UNR International Activities Grant, and
Russell J. and Dorothy S. Bilinski Fellowship

Zygomaxillary shape variation in Southern
African papionin monkeys

JUSTIN W. ADAMS'? DANIEL E. EHRLICH® and
MICHELLE SINGLETON3#

TAnatomy and Developmental Biology, Monash
University, 2Palaeo-Research Institute, University
of Johannesburg, *College of Graduate Studies,
Midwestern University, “Anatomy, Chicago College
of Osteopathic Medicine

Extant African papionin crania exhibit facial
fossae ranging from deeply excavated subor-
bital fossae to shallow lateral rostral fossae. In
contrast, facial fossae are weak or absent in
many fossil papionins. Prior quantitative analysis
of fossa variation has been hampered by zygo-
maxillary surface (ZMS) complexity and limited
homologous ZMS landmarks. This study employs
surface semilandmark (SLM) analysis to inves-
tigate ZMS shape variation in fossil and extant
papionins from southern African to improve
understanding of fossa variation and evolution of
papionin facial form. The study sample comprised
87 crania representing 8 fossil and extant species.
Semilandmarks (p=450) were used to capture
ZMS shape bilaterally. Following Procrustes
superimposition with sliding, ZMS variation was
explored using PCA and CVA of size-adjusted SLM
coordinates. PC1 (54% variance) separates extant
and some fossil Papio from most Parapapio
and Procercocebus. Positive PC1 scores reflect
Papio’s coronally oriented malar surfaces, sagit-
tally oriented maxillary ridges, and excavated
lateral rostrum, in contrast with receding malars,
convergent maxillary ridges, and convex maxil-
lary surfaces in Parapapio and Procercocebus.
Negative PC2 (11%) scores in some P izodi and
P angusticeps reflect reduced maxillary excava-
tion, more receding malars, and increased dorsal
rostrum breadth compared to extant Papio. CV1
(43%) also separates extant Papio from fossil
species with shape trends similar to PC1, while
CV2 (26%) contrasts a more baboon-like ZMS in
P izodi, (positive) with a slightly excavated ZMS
in Procercocebus and Parapapio broomi (nega-
tive). These results support the diagnostic value
of ZMS shape and phenetic distinctiveness of P
izodi and Pp. broomi.

This research was supported by the Australian Research
Council (DP170100056), The Leakey Foundation, and by
Midwestern University Department of Anatomy, ORSP
and Core Facility.

Geometric morphometric analysis of the
adult modern human pubic symphysis and
implications for fossil reconstruction
MAYOWA T. ADEGBOYEGA' and TIMOTHY D.
WEAVER'?

"Anthropology Department, University of California,
Davis, 2Department of Human Evolution, Max
Planck Institute for Evolutionary Anthropology

The pubic symphysis is a secondary cartilaginous
joint — a fibrocartilage and hyaline joint usually
at the midline — that connects the left and right
pubic bones to complete the anterior margin
of the pelvic aperture. It is also responsible for
absorbing shock during the transfer of the load
from the upright trunk to the hips during locomo-
tion and other weight bearing activities. Because
cartilage is not preserved in fossil remains, our
understanding of the morphology of the inter-
pubic space is reliant on studies of modern

89" Annual Meeting of the American Association of Physical Anthropologists

humans. Several attempts have been made to
investigate the width of the pubic symphysis in
modern humans, but many of these studies have
produced conflicting results on the relationship
between the morphology of the pubic symphysis
with factors such as age, sex, and body mass
index (BMI).

This study focuses on investigating the
morphology of the interpubic space between
the two pubic bones in adult modern humans
from 106 patients — ranging from the ages of
20 to 96 — who have undergone CT imaging in
the University of California Health system by
employing geometric morphometrics and multi-
variate linear regression analyses. Our goals are
to provide clarity on the correlations between
symphyseal thickness with sex, age, BMI, and
history of childbirth, and to use that informa-
tion to improve on the accuracy of fossil pelvic
reconstructions which will provide more realistic
reconstructions of the pelvic dimensions of our
hominin ancestors.

How is identity reflected in the human
face?

KAMAR AFRA', BRIDGET FB. ALGEE-HEWITT? and
MICHELLE D. HAMILTON?®

TAnthropology, University of Tennessee, 2Center
for Comparative Studies in Race and Ethnicity,
Stanford University, *Anthropology, Texas State
University

Genotype-phenotype studies increasingly link
SNPs to the dimensions of the face for presumed
homogeneous populations. To fully appreciate
the significance of these findings, it is important
to investigate how these results differ between
hard and soft tissues and among individuals
within populations. In prior work, we investigated
the connection between SNPs previously identi-
fled as informative of soft tissue expression and
measurements of the craniofacial skeleton. Using
matched genetic and skeletal information on 17
individuals from a single U.S. population (White)
and of presumed common continental ancestry
(European), we obtained significant Spearman
correlations for 11 SNPs. In the present study,
we ask if continental ancestry variation within a
labeled population should be of concern when
interpreting these genotype-phenotype correla-
tions. We evaluate the homogeneity in ancestry
composition for the same set of individuals by
integrating our samples within a diverse dataset
of 2242 modern Americans and applying an
unsupervised model-based clustering routine
to 13 craniometrics. Under a trihybrid admixture
model, we generated a mean European ancestry
estimate of 69.65% (+SD = 18%) for the full White
sample. We inferred higher quantities of European
ancestry, 88.50%-93%, for our subset of 17 individ-
uals. These elevated estimates are of interest with
respect to the distribution of population-informa-
tive SNPs: we found, for example, that one of our
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sampled individuals displayed SNPs commonly
associated with Latin-American populations.
These results underscore the complex interrela-
tionship between environment and genetics, and
the need for a continued research into connec-
tions between ancestry, social identity, and
morphogenetic expression.

Balancing the Scales of Bioarchaeology:
Meaningful Studies of Health and Function
in Past Populations, Communities and
Individuals

SABRINA C. AGARWAL

Department of Anthropology, University of
California Berkeley

While bioarchaeological practice begins with the
study of one skeletal element and one individual
skeleton at a time, the discipline of rigorous
bioarchaeological interpretation was built on
population level study. But what is the “population”
in bioarchaeology, and are “past populations” a
truly biologically and/or socially meaningful focal
unit? Studies of health and function in past popu-
lations have long been criticized for small sample
sizes and the inherent bias of selective mortality/
differential frailty in samples of archaeological
skeletons. At the same time, contemporary bioar-
chaeologists have also shifted focus to include
more humanistic perspectives, focusing on indi-
vidual (osteobiographical) data or ‘communities”
of practice or identity as the unit of focus in data
interpretation. This paper will present age- and
sex-related patterns of long bone aging and func-
tional geometry in a Late Medieval sample from
Villamagna, Lazio, Italy (1300 AD — 1450 AD),
along with comparative (pre)historic data. While
temporal data on bone aging and functional
morphology across human populations has been
shown to pattern in predictable ways (for example,
human bone morphology indicates less rigorous
activity over time, or bone quantity diminishes
with aging), this only the case when other relevant
communities such gender, status, or labor groups
are often subsumed or not included in larger
‘population” data sets. Multiscalar analyses (that
include individual data, community subgroups,
as well as population data) demonstrate the
more nuanced aspects of function, health and
lived experiences in the past, and provide a more
evocative representation of human diversity and
adaptation for public engagement.

A novel method for comparing morpho-
metric and biomechanical data of
cancellous bone structure in human
hand bones to analyse bone functional
adaptation

JESSYE A. AGGLETON' and KATHARINE ROBSON
BROWN'2

"Department of Anthropology & Archaeology,
University of Bristol, 2Department of Mechanical
Engineering, University of Bristol

Cancellous bone structure adapts to loading
forces. It has previously been proposed that past
manual behavioural activities can be derived
from analysis of the cancellous bone structure.
We tested the methodological hypothesis that it
is possible to analyse the cancellous structure of
select human hand bones morphometrically and
biomechanically to infer functional bone adap-
tation in relation to past loading behaviours. A
novel comprehensive method was developed to
compare the values and spatial distributions of
morphometric parameters (bone volume density,
degree of anistropy, and trabecular thickness),
with the predicted magnitudes and spatial distri-
butions of stress and strain from different manual
activity loading scenarios (i.e. hand grips) resulting
from validated Finite Element Analysis (FEA). The
method was tested on a pilot dataset: micro-CT
scans from a post-medieval archaeological
human assemblage with known life histories from
St Bride's Church, London. The morphometric
analysis method found significant differences in
the morphometric parameters analysed between
individuals with different levels of manual force
activity during life, as well as between age groups.
The validated FEAs found qualitative differences
of high stress and strain locations and magni-
tudes between manual activity loading scenarios.
A comparison of these results suggested that
cancellous bone functional adaptation appeared
to be more localised in the proximal phalanx
distal epiphysis depending on manual activity,
compared to the proximal epiphysis. Overall,
this novel comprehensive method was able to
spatially compare morphometric differences in
cancellous bone structure to modelled biome-
chanical data, and can be used to infer bone
functional adaptation.

Morphological integration and evolutionary
potential of the shoulder girdle in humans
and non-human primates

ELIZABETH R. AGOSTO

Anatomy, Cell Biology & Physiology, Indiana
University School of Medicine

The morphology of the primate shoulder girdle
is immensely variable and reflects the functional
demands of the upper limb. Consequently, the
observed morphological variation among extant
primate taxa is hypothesized to be the result
of selection for different functional demands.

Evolutionary analyses of the primate shoulder
girdle often assess this anatomical region, and
its traits, individually. Thus, implicitly assuming
the independent evolution of the shoulder girdle.
However, the shoulder girdle shares both func-
tional and developmental relationships with the
basicranium and pelvic girdle that have previously
been shown to influence its evolution. Whether
these relationships are similar across primate
taxa, and how they may affect morphological
variation among primates is unknown. This study
evaluates the strength of the covariance and
evolutionary potential across four anatomical
regions: shoulder girdle, basicranium, pelvic girdle,
and humerus. Measures of morphological inte-
gration and evolutionary flexibility are assessed
among four primate genera: Homo, Alouatta,
Colobus, and Hylobates. Results demonstrate that
patterns of integration and evolutionary flexibility
among anatomical regions differ across primate
genera. Overall, humans have the highest evolu-
tionary potential, which may contribute to their
divergent morphology. These patterns reveal a
nuanced relationship among primate taxa that
do not strictly correspond to locomotor function.
Therefore, evolutionary hypotheses of primate
shoulder girdle evolution that evaluate functional
demands may not account for the effect of the
relationships between anatomical regions. Based
on these results, | argue the observable morpho-
logical differences in the primate shoulder girdle
may be a manifestation of differences in trait
covariances among anatomical regions.

This research is supported by a National Science

Foundation Doctoral Dissertation Improvement Grant
(NSF BCS-1825995).

A staple food resource, Leucomphalos
callicarpus, may temper fluctuating fruit
availability for Bornean orangutans at
Tuanan, Indonesia

WILLIAM D. AGUADO', TIMOTHY D. BRANSFORD?,
ASTRI ZULFA® and ERIN R. VOGEL'

"Department of Anthropology, Rutgers University,
2Department of Anthropology, Northern lllinois
University, *Department of Biology, National
University, Indonesia

Primates often face seasonal shortages of
their preferred foods. When preferred foods are
unavailable, primates must forage for alternative
resources that enable them to meet their nutri-
tional and energetic requirements. Understanding
how primates persist through these periods of
heightened risk of malnourishment has impor-
tant implications for conservation and habitat
management. We asked if wild Bornean orangu-
tans (Pongo pygmaeus wurmbii) focus on specific
food species to meet nutritional requirements
during lean fruit periods. We used data derived
from the 16-year dataset of forest phenology and
orangutan diet at Tuanan in Central Kalimantan,
Indonesia. We analyzed data from monthly
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phenology surveys, over 42,000 observation
hours on orangutans from over 4,000 full day
nest-to-nest follows, and calculated the nutri-
tional composition of the most consumed
orangutan plant foods. We found that the leaves,
seeds, and flowers of a perennially fruiting liana,
Leucomphalos  callicarpus (Fabaceae), locally
called “kamunda’, were consumed year-round,
and were the target of a disproportionate amount
of feeding time and caloric intake when the
percentage of fruiting trees—preferred orangutan
foods—declined. Kamunda may be considered a
“staple food resource” because of its high spatial
and temporal availability, consistent use by oran-
gutans, and high macronutrient content. We
suggest that orangutans at Tuanan consume
kamunda to cope with episodes of fruit scar-
city and that this species, which is not found in
abundance at other Bornean orangutan sites,
may contribute to the high orangutan density at
Tuanan.

Funding was provided by the USAID, the National Science
Foundation, The Leakey Foundation, Rutgers University,
and the Center for Human Evolutionary Studies, Rutgers
University.

A Comparative Study of the Primate
External Ear using Three-dimensional
Geometric Morphometrics

ASHLEY AHONEN' and ROLF QUAM'23
1Anthropology, Binghamton University, 2Centro
UCM-ISCIII, de Evolucién y Comportamiento
Humanos, *Division of Anthropology, American
Museum of Natural History

The cartilaginous external ear plays a funda-
mental role in the physiology of audition and
understanding the evolution of primate hearing
can shed light on primate sensory ecology.
Variation in primate external ear morphology
has also been suggested to follow taxonomic
lines. Nevertheless, variation of external ear
morphology in primates has received little atten-
tion to date from anthropologists. In this study,
three-dimensional  geometric morphometrics,
complemented by linear metrics, was used to
analyze interspecific variation in the shape of the
external ear (pinna, helix, and concha) of sixteen
primate species relying on physical ear molds
and 3D models derived from CT scan data. The
results indicate that while the helix shows the
greatest variability at the attachment sites to the
head, there is not a clear taxonomic pattern to the
overall shape variation of this structure. Shape
variation of the concha more closely follows the
major taxonomic division with the primate order.
The concha of platyrrhines shows a teardrop
shape, with considerable narrowing in the infe-
rior portion. In catarrhines, the concha becomes
more rounded inferiorly while the hominid concha
has an irregular shape, particularly in the anterior
structures. Comparing the size of the concha in
relation to the pinna did not show any consistent

pattern across the primate order, suggesting
that these two structures vary independently.
This study demonstrates the value of geometric
morphometrics as a tool which may aid further
hearing studies in primatology and biological
anthropology.

A potential trade-off in robbing and
bartering behavior in long-tailed macaques
in Uluwatu temple, Bali, Indonesia

NALINA AIEMPICHITKIJKARN', BRENDA
MCCOWAN', I. NENGAH WANDIA? and JEAN-
BAPTISTE LECA®

TAnimal Behavior Graduate Group, University

of California, Davis, 2Primate Research Center,
Universitas Udayana, Indonesia, *Department of
Psychology, University of Lethbridge, Canada

Free-ranging long-tailed macaques (Macaca
fascicularis) in Uluwatu temple rob valuable
objects as tokens to barter for food. These inter-
actions are reminiscent of the token exchange
paradigm whereby animals learn the referential
meaning of inedible objects. The objective of
our study was to determine the best variables to
predict robbing and bartering behavior (hereafter
RB). We predicted that low-ranking and peripheral
monkeys would exhibit more RB to compensate
for their more limited food access (food constraint
hypothesis). We conducted 110 observation
blocks (totaling 55 hours) using all-occurrence
sampling and recorded 114 robbing attempts.
We also sampled 17 out of 27 adult individuals
using a case-control method to conduct focal
observations in order to calculate the attribute
of ranks, group position, proximity centrality, and
grooming centrality. Our analytical model indi-
cated the frequency of robbing attempts was
marginally higher among high-ranking animals
(p = 0.054), which consisted mostly of males,
and proximity betweenness centrality (within 3
m) showed a significant negative relationship
with robbing attempts (p = 0.044). Our results
partially supported the food constraint hypothesis
in that there may be a trade-off between seeking
opportunity to perform RB and being in the
central position of socio-spatial network. RB may
impose time constraints on some monkeys, as
high-ranking individuals who engage in RB more
frequently have less time to devote social oppor-
tunities and be in proximity to conspecifics (where
proximity may not drive grooming opportunities),
whereas low-ranking individuals may not be able
to afford this constraint (where proximity may
drive grooming opportunities).
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Local Practice Between Empires: Physical
Activity and Osseous Response in Colonial
Mexico

EDGAR ALARQON TINAJERO'" and JORGE A.
GOMEZ-VALDES?

TAnthropology, University of Georgia, 2Laboratorio
de Bioarqueologia, Posgrado en Antropologia
Fisica, Escuela Nacional de Antropologia e Historia,
INAH

Bone cells remodel and redistribute mass over
the course of years in response to strain from
repetitive mechanical activity. Over time, bone
remodeling produces cross-sectional proper-
ties in diaphyses that vary according to activity
patterns. Tasks associated with non-mechanized
agriculture strains bone in patterned ways leaving
a record in skeletal remains. Interpretations of
agricultural tasks in San Gregorio Atlapulco, a
Colonial Mexican town, are offered based on
calculated cross-sectional properties of a sample
of adults (ages 19-57, n=44) from cemetery burials
(N=411). Body mass was estimated from femoral
head breadth and terminal adult stature from
maximum femur lengths using population-ap-
propriate regression formulas. Cross-sectional
properties were calculated from periosteal
measurements of key points in the humeri and
femora. In this sample of adults, Cross-sectional
Mobility Indices show no statistically significant
difference among sexes. Statistically significant
differences in humeral bilateral asymmetry is
observed among males only. Sex-based division
of labor is inferred from significant differences
in overall cross-sectional properties which are
potentially affected by statistically significant
sexual dimorphism in estimated body mass and
stature. Historical documents and the archaeo-
logical record attest to deep transformations of
Mesoamerican communities following Spanish
contact including demographic loss, settlement
coalescence, changes in land use, land tenure,
and agriculture. While capitalizing on historical
sources this study highlights the strategies of
one community — agriculture at the exclusion of
more mobile subsistence practices and individual
task specialization. This study also highlights the
gendered labor dynamics in an intensive agricul-
tural context.

Supported by UGA: Graduate School, Summer Research
Travel Grant and Innovative and Interdisciplinary
Research Grant; CAIS, Norman Herz Award for Student
Research; Department of Anthropology, Janis Faith
Steingruber Travel Award.

Evolutionary changes in neurocranial
structure do not correlate with cortical
reorganization in humans

JOSE LUIS ALATORRE WARREN', MARCIA PONCE
DE LEON', WILLIAM D. HOPKINS?® and CHRISTOPH
PE. ZOLLIKOFER'

'Department of Anthropology, University of Zurich,
2Neuroscience Institute, Georgia State University,
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3Division of Developmental and Cognitive
Neuroscience, Yerkes National Primate Research
Center

The human brain is approximately three times
as large as that of our closest living relatives, the
great apes, and exhibits autapomorphic sulcal
patterns in several regions. Fossil neurocrania
are regularly examined—both qualitatively and
quantitatively—to document when and how these
differences emerged during hominin evolution.
Using MRI and same-individual CT/MRI data of
47 humans and 24 chimpanzees, we quantify the
topographical relationships between brain sulci
and internal and external neurocranial features,
as well as the associated patterns of variation in
and covariation between brain and neurocranial
features. Our results show a posterior shift of
the pre- and postcentral gyri in human relative to
chimpanzee brains, reflecting reorganization of
the frontal opercular region (Broca's area in our
species). Likewise, human neurocrania differ from
those of chimpanzees in having relatively larger
parietal bones and a more anterior position of the
cerebellar fossa. Modularity/integration analysis
suggests that changes in neurocranial and brain
morphologies occurred largely independently
during human evolution.

Funded by Swiss NSF grant #31003A_135470 to CPEZ.

Skeletal morphological adaptation of
the modern human ankle and forefoot: a
study of plasticity in response to cultural
pressures

MALORIE E. ALBEE

Department of Anthropology, The Ohio State
University

Although prioranthropological research has estab-
lished that our skeletal biology is influenced by our
cultural background, the interplay between growth
and development and cultural practices is not well
understood. This study aims to contribute to this
topic by testing the relative influence of biodemo-
graphic variables and cultural pressures on the
adult morphology of the skeletal foot. To test this
hypothesis, three aspects of skeletal tarsals and
metatarsals, robusticity, osteoarthritis (OA), and
entheseal changes (EC), were contrasted with
biodemographic and habitual activity patterns for
recent modern humans. The sample consists of
32 adult white males born on or after 1950 from
the William M. Bass Donated Skeletal Collection
at the University of Tennessee-Knoxville Forensic
Anthropology Center. The effects of age, stature,
body mass, and occupation on the pedal skeleton
were determined via linear regression. The results
indicate that there is a statistically significant
positive correlation between age and metatarsal
robusticity, but only for the second (rs=0.5318;
p=0.0017) and third metatarsals (rs=0.4892;
p=0.0045). There is also a significant positive
correlation (rs=0.4373; p=0.0123) between age

and EC of the insertion point of Peroneus brevis
m. The relationships between stature and second
metatarsal robusticity, stature and first metatarsal
EC, age and third metatarsal OA, and occupation
and first metatarsal robusticity approach signif-
icance (p<0.1) and suggest avenues for further
research given a larger sample. No significant
correlations including the talus or calcaneus were
found. These findings indicate that the influence
of environmental pressures on the skeletal foot
is concentrated in greatest magnitude on the
metatarsals.

The rainforest vervet: Locomotor behavior,
habitat preference, and pelage variation in
Cercopithecus dryas

DANIEL ALEMPIJEVIC!, EPHREM M. BOLIABQS,
TERESE B. HART?, JOHN A. HART® and KATE M.
DETWILER™?

'Biological Sciences, Florida Atlantic University,
2Anthropology, Florida Atlantic University, STL2
Project, Frankfurt Zoological Society

Cercopithecus dryas has been known to science
for 87 years, yet few studies have investigated their
ecology and taxonomy. Pelage variation among
the few specimens available has led to taxonomic
confusion. New genomic evidence confirms
C. dryas is a sister lineage to Chlorocebus. As
the only rainforest representative of this savan-
na-woodland clade, field studies of C. dryas are
essential to understand its unique ecology, docu-
ment pelage patterns, and determine affinities to
Chlorocebus. Due to the difficulty of observing
C. dryas, we developed a multi-stratum (0-30 m)
camera trap technique to determine C. dryas’loco-
motor behavior, habitat preference, and pelage
variation. Using local ecological knowledge to
locate C. dryas, we placed camera trap “columns”
at Camp Bartho (CB) in the Lomami National Park
and in the Bafundo Village Forest (BVF) in the
park's buffer zone. We found no significant differ-
ence in C. dryas detection height across surveys
(p=0.996) with 96.97% of detections occurring in
the understory-mid canopy range (2-10 m). We
found a highly significant association between
C. dryas and anthropogenic clearings (c?=10.322,
p=0.0013). Anthropogenic clearings domi-
nated the BVF site where the C. dryas detection
frequency was greatest (BVF = 2.03; CB = 0.72).
We confirmed an ontogenetic shift in pelage color,
and discovered mature males exhibit a remark-
ably vibrant anogenital region when compared to
the “red, white and blue” display of Chlorocebus.
These results suggest C. dryas shares a tolerance
to disturbance with Chlorocebus but is adapted to
their rainforest habitat with arboreal tendencies
and richer coloration.

Funding for this study was generously provided by the
Margot Marsh Biodiversity Foundation, Muhammed Bin
Zayed Species Conservation Fund, Primate Conservation
Inc., and the International Primatology Society.

Dietary isotopic analysis as an investiga-
tive tool for identifying unknown human
remains in New York City

HELEN S. ALESBURY', RHONDA QUINN?, LIGIA
CEJA', ANGELA SOLER®, ALEXANDR TRIFONOV?
and LINDA GODFREY*

"Forensic Operations, New York City Office of
Chief Medical Examiner, 2Department of Sociology,
Anthropology, and Social Work, Seton Hall
University, 3Forensic Anthropology, New York City
Office of Chief Medical Examiner, “Department of
Earth and Planetary Sciences, Rutgers University

Incorporating  stable isotopic analyses into
forensic biological profiles has been used to
help guide investigations of unidentified human
remains. Dietary isotopes (6'°C, §'°N) have been
employed to indicate geographic regions and
dietary trends of unidentified human remains;
however, culturally influenced food traditions
pose interpretative complications especially in
multicultural metropolitan regions such as New
York City. This study investigates the utility of and
variation in 6'°C and &N values of human bone
collagen samples representing 34 forensic cases
of unknown identities from the past 30 years in
the custody of the New York City Office of Chief
Medical Examiner (OCME). NYC residents and
the OCME cases have relatively lower §'°C and
8N values than other US residents, indicating
protein diets comprised of less animal products
and less corn/sugarcane. The OCME cases have
significantly higher 8C and 6N values than
NYC residents but show comparable variances.
We frame our OCME results within geolocation
isotopic data from the same samples acquired
from IsoForensics, Inc. and discuss various influ-
ences of dietary isotopes including geography,
food traditions, health, and socioeconomic status.
One identified case is explored with dietary and
geolocation isotopic data given the context of
the NYC residents and other OCME cases to
demonstrate the utility of dietary isotopic data.
This research shows the potential for integrative
isotopic analyses of unidentified human remains
as well as the importance of a holistic anthro-
pological approach to interpretation of forensic
casework in multicultural contexts.

Funding provided to RLQ by the National Science
Foundation (NSF BCS-1455274).

A computational framework for estimating
ancestry and adult age-at-death from
shape measures of the pubic symphysis

BRIDGET FB. ALGEE-HEWITT" and JIEUN KIM?
"Center for Comparative Studies in Race and
Ethnicity, Stanford University, 2DeBusk College of
Osteopathic Medicine, Lincoln Memorial University

Conventional adult age estimation methods rely
upon population-specific standards to determine
chronological age. While such a targeted approach
is said to provide a more accurate approxima-
tion of chronological age, it requires the prior
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assessment of ancestry. A fully computational
shape-based method is proposed here to iden-
tify the major population of origin and generate
probabilistic estimates of continental ancestry
without advance knowledge of sex for 333 pubic
symphyses representing Black, Hispanic, and
White males and females. Continuous shape
measures were obtained by subjecting laser
scan-derived coordinate data from the pubic
symphysis to three shape algorithms already
published for their use in estimating age. These
shape measures were subjected to unsupervised
model-based clustering to produce proportions of
continental ancestry, as well as traditional single
ancestry classifications. Analyses produce a
three-cluster solution, corresponding to some frac-
tion of African, Indigenous-American, European
ancestry, irrespective of sex. Correct classifica-
tion into a single ancestry is high (76-91%) and
inferred ancestry proportions agree with prior
genetic and craniometric admixture estimates.
Results indicate that shape differences in the
pubic symphysis among the three sampled popu-
lations are informative of ancestry. It is possible,
therefore, to create a two-step pipeline for age-at-
death estimation: calculate shape measures
and infer ancestry; choose the most appropriate
population-specific data to estimate age-at-death
from the shape measures of the pubic symphysis
using regression models. As morphology may
be affected by life history factors that are shared
among the sampled individuals representing the
same identity group, further work is needed to
tease apart ancestry from environmental effects.

This research is supported by National Institute of Justice
(2075-DN-BX-K010) and Wenner-Gren Foundation
(CONF-772) grants awarded to Algee-Hewitt & Slice and
Algee-Hewitt & Kim respectively.

Seasonal workload, reproductive effort,
and testosterone levels among Qom men
LOUIS C. ALVARADQ', PETER T. ELLISON?, CAITLIN
LEWARCH?® and CLAUDIA R. VALEGGIA*
TAnthropology, University of Pittsburgh, 2Human
Evolutionary Biology, Harvard University,
3Molecular and Cellular Biology, Harvard University,
“Anthropology, Yale University

Testosterone is integral to men's life history strate-
gies, although separate adaptive mechanisms are
proposed for determining testosterone variation:
H1) behavioral investment in mating effort versus
paternal involvement; H2) energetic regulation of
somatic investment toward mating effort; and
H3) physiological support of physical activity.
Here, we report hormone data from Western
Qom men, a rural indigenous population of tran-
sitional foragers. The wet season, or Woe, for
Western Qom is characterized by increased food
availability, decreased workload, and a cultur-
ally-ascribed time of mateship formation. This
contrasts with the dry season, nakabia'ga, with
greater work demands and nutritional constraint.

Anthropometric, demographic, and life history
data along with saliva samples were collected
during Woe and nakabia'ga for 47 Qom men,
17-67 years. We examine seasonal variation in
reproductive effort, testosterone levels, and work-
load to parse competing predictions. Morning and
evening testosterone were significantly higher,
33% and 40%, respectively, during Wo'e, a period
when nutritional constraint and workload is atten-
uated but mating effort intensified. And although
seasonal energy availability was increased
generally across the study sample, testosterone
elevation was more specific and significantly
higher among single/childless men than pair-
bonded fathers for morning testosterone, 89%
versus 19% increase, but with no statistical differ-
ence in evening values. Moreover, testosterone
elevation was age-dependent only to the extent
that younger ages had more single/childless men;
older single/childless men exhibited testosterone
seasonality analogous to their younger single/
childless counterparts. Among Western Qom
men, the overall patterned variation of fluctuating
testosterone is most consistent with behavioral
partitioning of mating and parenting effort.

Ethnicity, fertility, and tobacco use: a
biocultural test of the fetal protection
model of female smoking

TIFFANY A. ALVAREZ and EDWARD HAGEN
Anthropology, Washington State University

Currently, cross-country variation in gender
equality is thought to be the primary factor
producing global tobacco use sex differences,
with gender inequality, especially in low-to-mid-
dle-income countries, preventing women from
obtaining and using tobacco. Our alternative
hypothesis draws on the “fetal protection” theory
from evolutionary anthropology which empha-
sizes that reproductively-aged women protect
their fetuses and nursing infants via an evolved a
network of toxin defenses, characterized by upreg-
ulated detoxification of- and/or strong aversions
to- teratogenic substances (e.g. tobacco)—individ-
ual-level defenses that are furthermore reinforced
by culture-level proscriptions aimed at safe-
guarding fetal/offspring health. Although support
for the fetal protection model has been found
(Hagen et al. 2016), prior research has used data
aggregated at the nation-level and has neither
examined individual-level variation nor considered
that cultural norms may also influence tobacco
use. Using individual-level data from a high
fertility, tobacco-growing, ethnically and socioec-
onomically diverse province in the South Central
Andes (Jujuy, Argentina), we explore the rela-
tionship various fertility indices and sociocultural
tobacco norms have on nulliparous and multip-
arous women's tobacco use outcomes (N=108),
while controlling for demographic features and
considering ethnic differences as main effects.
Smoker status was determined via salivary
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cotinine and cross-validated with questionnaire
data. Our analyses reveal ethnic differences in
tobacco use attitudes and behaviors and suggest
fertility characteristics are important factors in
female smoking decisions. Consistent with fetal
protection model predictions, these findings
suggest smoking vulnerabilities intersect with sex
and socio-cultural variables in an additive manner
and open the door to future areas of research.
This investigation was supported in part by funds

provided for medical and biological research by the State
of Washington Initiative Measure No. 171.

The Human NFT Locus: A Unique Hominin
Genotype with Potential Evolutionary
Significance

ANDREA J. ALVESHERE' and VINCENT M.
RICCARDI?

'Sociology and Anthropology, Western lllinois

University, ?Director, The Neurofibromatosis
Institute

The autosomal dominant genetic disorder,
Neurofibromatosis Type 1 (NF1), derives from
the human NFT gene, which influences many of
the physical, cognitive, and behavioral traits that
distinguish Homo sapiens from other fossil and
extant primate taxa. The ordinary, non-mosaic
NF1 disorder results from a germline pathogenic
mutation in the ~300,000 bp NFT supergene and
is characterized by behavioral elements, benign
tumors of the nerve sheath (e.g., neurofibromas),
macrocephaly, short stature, heat intolerance,
learning disabilities (involving speech, spatial
reasoning, executive functioning, and musicality),
and resistance to obesity, diabetes, alcoholism,
and opiate addiction. The disorder is fully pene-
trant, but heterozygosity allows for unaffected
offspring and the morbid phenotype requires addi-
tional changes, such as somatic mutation of the
normal allele. It is thus progressive, and the ulti-
mate phenotype is highly variable, moderating the
disorder's impact on reproductive success.

New research reveals that both the wild-type
human NFT allele and resulting neurofibromin
protein are unique compared to those of other
extant primates, yet the modern human NF7
coding sequence is identical to those from
Neanderthal, Denisovan, and early modern human
specimens. DNA sequences that would replicate
the chimpanzee (ancestral) neurofibromin amino
acid sequence have never been documented
among modern humans, aside from a somatic
mutation in tumor tissue. No non-human primate
has been documented to have the NF1 syndrome,
but it is the likely diagnosis for the Cro-Magnon 1
specimen. These data suggest a complete and
functionally-significant replacement of the ances-
tral NF1 allele prior to the emergence of Homo
sapiens in the hominin lineage.
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Demographic Factors Influencing
Glucocorticoid Variation in Wild
Hamadryas Baboons

ALEXIS L. AMANN, SHAHRINA CHOWDHURY,
JACINTA BEEHNER and LARISSA SWEDELL

New York Consortium in Evolutionary Primatology,
City University of New York

Variation in fecal glucocorticoids (GCs) in
primates has been linked to numerous factors,
including psychosocial or metabolic ‘stressors’
as well as individual traits related to life history
and reproduction. Any study aiming to assess
the effects of acute stressors on GCs must begin
with an understanding of the factors shaping
baseline GC levels. Here we explore three possible
factors underlying such variation in wild hama-
dryas baboons. Hamadryas are characterized
by a unique multi-level social system comprising
one-male units (OMUs) that form successively
larger social units. Leader males within OMUs
have apparent exclusive reproductive access
to females, whereas non-leader males do not.
Using fecal samples collected in 2014-2018 at
Filoha, Ethiopia, we assess how fecal GC concen-
trations vary across age, female reproductive
state, and male reproductive status (leader or
non-leader). Fecal hormones were extracted
in the field followed by radioimmunoassay at
the University of Michigan. Our results suggest
that GCs are higher in older individuals for both
males (repeated measures ANOVA, p = 0.008)
and females (a non-significant trend; p = 0.074),
and that pregnant females have higher values
than lactating females (p = 0.025). Contrary to
expectations, we found no differences between
cycling females and females in other reproductive
states nor between leader and bachelor (follower
and solitary) males (p = 0.122). We conclude that
two of the main factors underlying GC variation
in wild hamadryas baboons are age and female
reproductive state, highlighting the need to control
for such factors when using GCs as a proxy for
environmental challenges.

Early life environments predict gut micro-
biome composition of adult women in
Cebu, Philippines

KATHERINE R. AMATOQ!, SAHANA KUTHYAR?,
PRIYANKA PRADHAN?, DELIA CARBAS, JUDITH
BORJA®, THOMAS W. MCDADE' and CHRISTOPHER
W. KUZAWA!

TAnthropology, Northwestern University, 2Feinberg
School of Medicine, Northwestern University,
30ffice of Population Studies, University of San
Carlos

Early life environments shape future health
outcomes, with factors such as nutrition and
microbial exposure influencing the development
and subsequent phenotypes of metabolism and
immune function. However, gaps exist in our
understanding of the mechanisms responsible
for these patterns. Gut microbes represent one

potential pathway through which early life envi-
ronments can influence physiology and health
in infancy and beyond. Infants are born mostly
sterile and acquire microbes from contact with
caregivers and the environment during the first
three years of life. Many of the microbiome traits
obtained during this period may be retained into
adulthood, and gut microbes have been shown
to affect host metabolism, immune function, and
even behavior across the lifecourse. Here, we use
a long-term birth cohort, the Cebu Longitudinal
Health and Nutrition Survey (CLHNS) in the
Philippines, to examine the association between
early life environments and the subsequent
composition of the gut microbiome. We charac-
terized gut microbiome composition in 89 women
and related it to survey data collected for them at
birth in 1982-1983. We found significant associ-
ations between microbiome composition and
proxies for early life nutrition (maternal height:
PERMANOVA Fig= 1.4, p = 0.02; household
assets: PERMANOVA Fig.= 1.5, p = 0.007) as well
as early life microbial exposures (PERMANOVA
Figa= 4.3, p = 0.009). These findings suggest
that early life environments can be embodied via
impacts on the gut microbiome and that these
impacts can persist until adulthood. Implications
for physiology and health must be further
explored.

This work was funded by the Weinberg College of Arts

and Sciences at Northwestern University. KRA and TM
are supported as CIFAR Fellows.

Ostrich eggshell diagenesis experiments
and observations: Implications for isos-
cape analyses

STANLEY H. AMBROSE and ANDREW M. ZIPKIN
Anthropology, University of lllinois

Ostrich and other large ratite eggshell (OES) is
widely used for environmental reconstruction
with carbon, oxygen and nitrogen isotopes, and
radiocarbon dating. Strontium isotopes of OES
artifacts can be used to reconstruct proveni-
ence, human mobility, and interaction networks.
OES can provide an isotopic baseline for recon-
structing past environments and provenience of
artifacts if diagenetic contamination in archaeo-
logical shell can be excluded.

OES has two main structural layers with different
diagenetic potentials. The palisade (outer) layer,
~1500pum thick, is micritic calcite with 1-2%
organic matter. It absorbs tissue stain solu-
tions, and large amounts of uranium after burial
(Sharp et al. Quaternary Science Reviews 2019).
It becomes dark brown to black when heated to
>250°C, and oxygen and carbon isotope ratios
decrease systematically above 350°C. The
mammilary/cone (inner) layer is ~600um thick,
comprising translucent columnar calcite crys-
tals, ~200um wide. It does not absorb organic
staining solutions, absorbs ~100X less uranium,

and does not shift carbon and oxygen isotope
ratios up to 450°C. It remains white/translucent
when heated to ~450°C, except for the rounded
cone tops, which blacken. Porous micritic calcite
that absorbs stains covers the cone layer. This
layer and cone tops should be removed before
sampling.

Strontium isotope ratios of inner and outer layers
of surface-collected modern OES from Kenya and
archaeological OES from northern Malawi differ
substantially, likely due to absorption of soil Srin
the palisade layer. Separation of the cone layer
crystals and decontamination by acid-etching can
insure accurate elemental and isotopic analyses
of modern and archaeological OES.

Research in Malawi is funded by NSF grant BCS-1725123
to Ambrose and Zipkin, titled: Testing models of ancient
forager social and territorial organization with a strontium
isoscape

Introducing Hominins and Building
Bridges: The Origins Community Art
Project

KATHRYN L. ANDERSON'?, OSCAR SANTOYQ?,
ANDREW MONTGOMERY" and BECCA PEIXOTTO™
"Center for the Exploration of the Human Journey,
Perot Museum of Nature and Science, 2School of
Art and Humanities, University of Texas at Dallas,
3Community Engagement, Perot Museum of
Nature and Science, “Evolutionary Studies Institute,
University of the Witwatersrand

The Perot Museum of Nature and Science
introduced a community art project in 2019 to
complement a temporary exhibition, Origins:
Fossils from the Cradle of Humankind, which
featured original fossils of Australopithecus
sediba and Homo naledi. Drawing on an interest in
STEAM-centered educational programming and
the museum’s mission to make the science of
evolution accessible to a general audience, local
schools, civic partners, and non-profit organiza-
tions were invited to help welcome the fossils to
Dallas through an art project. Participants were
provided a 3D replica of the skull of one of two
hominins visiting from South Africa along with
information about each species and their signifi-
canceto paleoanthropology. Groups were askedto
reflect on their own role within the community and
our common human origins to create an artistic
design on the model. The decorated models
were incorporated into a special display outside
of the exhibit, bringing a new level of community
participation and engagement with human evolu-
tion to the museum. The first call for participants
resulted in 35 contributed pieces of artwork. Thirty
of those included summaries detailing motiva-
tions behind the design. These anecdotes point
toward common themes and motivations among
the artists, including the importance of diversity,
an interest in African culture, and reflections on
the history of our common human origins. These
results demonstrate community interest in both
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human origins and participating in the life of the
museum and will inform the development and
implementation of future community outreach
initiatives.

Infant mortality risk associated with
decreased male commitment and shorter
interbirth intervals among American births

KERMYT G. ANDERSON
Anthropology, University of Oklahoma

Infant mortality (death before first birthday) is
predicted to be influenced by male investment
(greater investment reducing risk of infant death)
and interbirth interval (IBI) (risk of mortality
decreasing as duration since previous live birth
increases). This study uses 2014-2015 merged
natality and mortality files for 3,946,963 U.S.
births (second birth or greater). Infant mortality
rate is 5 deaths/1000 births. Mean IBI is 50.0
months. Male commitment is measured by
maternal marital status: married (63.2% of births),
unmarried with paternity acknowledged (26.0%),
and unmarried with paternity not acknowledged
(i.e, no father on birth certificate) (10.8%). Male
commitment is expected to be highest for married
women and lowest for unmarried women without
paternity acknowledgment. Logistic regression
models that control for maternal sociodemo-
graphic factors (age, ethnicity, education, income,
BMI) and birth factors (caesarian, premature,
birthweight, sex) show higher infant mortality
for unmarried women both with (OR=1.08,
p<0.007) and without (OR=1.37, p<0.001) pater-
nity acknowledged, relative to married women. IBI
has a weak linear relationship with infant mortality
(OR=0.998, p<0.001), but a stronger nonlinear
relationship when divided into thirds; compared
with long IBI (>53 months), increased odds of
infant death are associated with short 1Bl (<=28
months) (OR=1.28, p<0.001) and medium IBI (28
to 53 months) (OR=1.07, p<0.001). Interactions
between marital status and IBI were nonsignif-
icant. Infant mortality risk is greater when the
father does not acknowledge paternity or when IBI
is short. These results advance life history theory
by supporting predictions regarding parental
investment and tradeoffs between current and
future reproduction.

An analysis of the postcranial skeleton
of the large-bodied colobine specimen
L895-1 from Shungura, Omo Valley,
Ethiopia

MONYA ANDERSON

Anthropology, Texas A&M University

1.895-1 is a partial skeleton of a large-bodied cerco-
pithecid from Upper Member G of the Shungura
Formation putting its age between 2.05-2.07 Ma.
It is the most complete colobine skeleton known
from the Turkana Basin and despite its discovery

in 1973, has never been described. Based on
the large size of the postcranial elements, it was
tentatively assigned to Paracolobus mutiwa, but
the lack of associated craniodental complicates
its taxonomic affiliation. Other large-bodied
cercopithecids known from temporally overlap-
ping deposits include Cercopithecoides kimeui, C.
williamsi, Rhinocolobus turkanensis, Theropithecus
oswaldi, T. brumpti, and Soromandrillus quadrat-
irostris. 1L895-1 preserves bones of the fore and
hindlimb with functionally relevant features useful
for eliminating certain taxa.

The limbs show morphologies more consistent
with the colobine morphotype such as a weak
trochlear flange on the humerus, symmetrical
coronoid process on the ulna, medially curved
greater trochanter on the femur, and in its middle
cuneiform morphology. It is also distinct from
the arboreal R. turkanensis and lacks the more
extreme terrestrial features seen in C. williamsi.
Of its contemporaries, L8951 most closely
resembles the controversially assigned P mutiwa
specimen KNM-WT 16827 with its relatively
short/robust long bones and its mix of seemingly
more terrestrially adapted features. If L895-1 is
indeed the same species as KNM-WT 16827,
the two specimens are separated in age so their
morphological differences could be explained by
temporal variation. Whatever its taxonomic affili-
ation, L895-1 highlights the diversity of locomotor
modes and size in the fossil colobines relative to
their modern counterparts.

This research was supported by the University of Oregon

and the National Science Foundation (Proposal No.
1650923).

The transcriptome provides a window into
SIV tolerance in a wild primate

TANNER J. ANDERSON', NOAH D. SIMONS?,
NELSON TING'® and KIRSTIN N. STERNER!
TAnthropology, University of Oregon, 2Evolutionary

Anthropology, Duke University, ®Institute of Ecology
and Evolution, University of Oregon

Unlike HIV in humans, simian immunodeficiency
virus (SIV) infection in natural nonhuman primate
hosts is generally considered nonpathogenic. To
understand the relationship between SIV infection
and host immune responses at the molecular
level, we have generated transcriptomic data
from whole blood samples from 29 red colobus
representing 12 SIV-infected (2 female and 10
male) and 17 noninfected (6 female and 11 male)
individuals. RNA-seq data were generated from
libraries prepared from globin-depleted whole
blood and sequenced on an lllumina NextSeq 500
with single end 150bp reads. Gene expression was
then quantified using the Ugandan red colobus
genome as a reference (GCF_002776525.2). We
found that SIV infected Ugandan red colobus
monkeys show no evidence of immune activation
during chronic infection at the transcriptome level,
despite maintaining high viral loads. In addition to
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this dataset, we used ~138M paired end reads
from the same 29 samples to generate blood
transcriptomes for each individual. We then used
GATK to call SNPs from these data and PLINK 1.9
to infer relatedness. We are currently testing the
effect of viral infection on gene expression using
linear mixed-effects models to control for related-
ness and dominance rank. This expanded analysis
will provide a more nuanced understanding of the
relationship between infection status, viral load
and gene expression in an important wild primate
model. Importantly, this research has identified
molecular mechanisms that may enable many
nonhuman primates to tolerate SIV infection
and offers greater insight into the coevolution
between nonhuman primates and immunodefi-
ciency viruses more generally.

Funding by NIH grant TW009237 and NSF BCS1540459

Curating, researching and exhibiting
human remains from around the world, a
British Museum perspective

DANIEL ANTOINE
Egypt and Sudan, The British Museum

The British Museum holds and cares for human
remains from around the world. Representing
diverse cultures over thousands of years, this
important collection is a unique record of the
varied ways different societies have conceived
of death. Their study also helps advance impor-
tant research in fields such as archaeology,
anthropology, biology, palaeopathology and bioar-
chaeology. The information and insight gained
through the archaeological and scientific analysis
of human remains is ever increasing, particularly
as scientific methods improve and develop, all of
which continues to inform our understanding of
past societies and can be shared with museum
visitors. Their display and study provides one of
the most direct and insightful sources of informa-
tion on past lives, human biology, different cultural
approaches to death, burials practices and belief
systems. The British Museum is committed to
curating the human remains in its collection with
care, respect and dignity, and has developed a
policy that outlines the principles governing the
respectful and lawful holding, display, study and
care of human remains in the Museum'’s collec-
tion. Within this ethical framework, the important
role human remains play in our understanding of
the past is discussed using recent examples of
British Museum Nile valley gallery displays and
exhibitions that feature new bioarchaeological
research.

Supported by the Institute for Bioarchaeology
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An fMRI investigation into the neurocogni-
tive bases of stone tool manufacture

ZARA ANWARZAI'2%, SHELBY S.J. PUTT®5, LANA
RUCK™34and P THOMAS SCHOENEMANN'34
"Cognitive Science Program, Indiana University,
2Department of Philosophy, Indiana University,
3Stone Age Institute, “Department of Anthropology,
Indiana University, SDepartment of Sociology and
Anthropology, lllinois State University

Recent investigations into lithic technology
have considered whether activation of language
networks in the brain during stone tool manu-
facture supports hypotheses about the possible
co-evolution of language and stone tool tech-
nology. Our team launched a naturalistic fMRI
study in order to investigate the cognitive under-
pinnings of Oldowan, Acheulean, and Levallois
technologies, focusing on their activation of
language networks. Our subjects, including
expert stone toolmakers and naive participants
with no prior stone tool training, watched natu-
ralistic videos of three Paleolithic technologies
being made by an expert toolmaker while being
scanned. Subjects were asked to imagine them-
selves performing the same actions as the
toolmaker in the video. We performed event-re-
lated GLM analyses on the subjects’ fMRI data,
focusing on activation during observation and
flaking events. Across all technologies, our team
found activation in networks involved in language
production and comprehension, including BA
44/45/47 (IFG), BA 6 (vPMC and dPMC), BA 7
(SPL), BA 40 (IPL), and BA 22 (PMTG). Flaking
events engaged language networks more reliably
than observation. Previous neurocognitive work
on toolmaking suggested that increased stone
tool complexity yields increased activation. While
this pattern applied to a comparison between the
Oldowan and Acheulean technologies, we found
greater activation for the Acheulean than the
Levallois. Once subject expertise was factored
in, however, we found the expected increases
in activation from Oldowan (lowest), through
Acheulean (intermediate), to Levallois toolmaking.
This study is the first neuroimaging analysis of
the Levallois technology, providing insight into the
extent to which Levallois comprehension requires
expertise.

This research was supported in part by grant 52935 from

the Templeton Foundation titled: “What Drives Human
Cognitive Evolution?”

Population-genetic and functional inves-
tigation of high altitude adaptation in the
Himalayan populations

ELENA ARCIERO’, MARC HABER'#, THIRSA
KRAAIJENBRINK? ASAN 2, MICHAL SZPAK™,
PILLE HALLAST'", NIKOLAOS PANOUSIS', YUAN
CHEN', SHANE MCCARTHY", IRENE GALLEGO
ROMERO?, HUANMING YANG®, MARK JOBLING?,

GEORGE VAN DRIEM?®, PETER DE KNIJFF?, QASIM
AYUB®7, YALI XUE" and CHRIS TYLER-SMITH'
"Human Genetics, The Wellcome Sanger

Institute, Wellcome Genome Campus, Hinxton,
United Kingdom, 2MGC Department of Human and
Clinical Genetics, Leiden University Medical Centre,
Leiden, the Netherlands, 3BGI-Shenzhen, Shenzen
518083, China, “Department of Genetics, University
of Leicester, United Kingdom, *Himalayan
Languages Project, Institut fiir Sprachwissenschaft,
University of Bern, Bern, Switzerland, *®Monash
University Malaysia Genomics Facility, Tropical
Medicine and Biology Multidisciplinary Platform,
47500 Bandar Sunway, Selangor Darul Ehsan,
Malaysia, ’School of Science, Monash University
Malaysia, 47500 Bandar Sunway, Selangor Darul
Ehsan, Malaysia, ®Institute of Cancer and Genomic
Sciences, University of Birmingham, Birmingham,
B15 2TT, United Kingdom, °Melbourne Integrative
Genomics, University of Melbourne, Parkville, VIC,
3013, Australia, ""EMBL-European Bioinformatics
Institute, Wellcome Genome Campus, Hinxton,
United Kingdom, "'Institute of Biomedicine and
Translational Medicine, University of Tartu, Tartu,
Estonia

The Himalayas provide a diversity of environ-
ments for humans, some of which have required
substantial genetic adaptation. We have used
a combination of SNP-chip data, genome
sequences and functional studies to explore the
demographic history, genetic structure and signa-
tures of adaptation in the Himalayan populations.
We previously genotyped ~600,000 genome-
wide SNPs in 883 Himalayan individuals from
49 different autochthonous groups from Nepal,
Bhutan, North India and the Tibetan Plateau in
China, and have now generated whole-genome
sequences of 100 individuals from a subset of
these populations plus four additional ones.
We find that the Himalayan populations share
a genetic component derived from a common
ancestral population, followed by the development
of local fine structure correlating with language
and geographical distribution, with variable gene
flow from neighbouring populations. High-altitude
adaptation seems to have originated in a single
ancestral population and spread widely across
the Himalayas: We find a major demographic
expansion taking place only 3,000-4,000 years
ago, coinciding with the archaeological evidence
of permanent settlements above 2,500 m. We
find signatures of adaptation to high altitude in
EPAST and other genes involved in the hypoxic
response. We performed in vitro functional valida-
tion of variants in the EPAST region that have been
previously reported to result from introgression
of DNA from the Denisovans using cell lines with
and without the adaptive haplotype. We find that
EPAST expression in normoxia or hypoxia remains
constant in cultured cells with the Denisovan intro-
gressed haplotype, unlike cells with the lowland
haplotype where it increases in hypoxia.

Our work was funded by Wellcome (grant 098057).

Phylogenetic analysis of extant colobine
monkeys using craniodental data

JULIA L. ARENSON

PhD Program in Anthropology, The Graduate

Center, CUNY, New York Consortium in Evolutionary
Primatology (NYCEP)

The colobines are a widespread and successful
radiation represented by two extant groups, the
Asian Presbytina and the African Colobina, and a
relatively diverse fossil record across Africa and
Eurasia. However, traditional views hold that little
phylogenetic signal is contained in their cranio-
dental morphology, and few published studies
have used morphological data to estimate colo-
bine phylogeny. This study uses craniodental
characters and updated methodology to esti-
mate phylogenetic relationships among extant
colobines. 270 (127 qualitative, 143 quantitative)
characters were coded for males and females
separately in 19 colobine species representing
all ten colobine genera, plus three outgroups
(Victoriapithecus macinnesi, Allenopithecus nigro-
viridis, and Macaca fascicularis). Size-adjusted
quantitative characters were corrected for allom-
etry when highly correlated with size (r > 0.5), and
otherwise coded using gap-weighted coding. The
matrix was analyzed using parsimony in TNT,
and recovered a single most parsimonious tree.
The Colobina form a monophyletic group with
well-supported genus arrangements congruent
with molecular analyses, and multiple well-sup-
ported molecular clades are recovered among the
Presbytina as well. However, Presbytina are recov-
ered as paraphyletic, with the odd-nosed colobine
clade diverging first, followed by Semnopithecus,
then a clade with Trachypithecus and Presbytis
sister to the African colobines. Mapping synapo-
morphies on the tree demonstrates Asian
colobines are generally primitive relative to African
colobines, consistent with previous studies of
colobine comparative morphology. These results
demonstrate a phylogenetic signal in the cranio-
dental morphology of the Colobinae, and future
inclusion of fossil taxa may provide better polarity
for extant species and allow exploration of their
potential evolutionary relationships.

This study was funded by a Doctoral Student Research
Grant, The Graduate Center, CUNY; Provost's Office
Pre-Dissertation Research Funding, The Graduate Center,
CUNY; and NSF GRFP Grant No. 40F79-02 04.

Genomic insights into the human popula-
tion history of Northwestern Amazonia

LEONARDO ARIAS'?, GUILLERMO BARRETOQ?,
BRIGITTE PAKENDORF® and MARK STONEKING'

'Department of Evolutionary Genetics, Max Planck
Institute for Evolutionary Anthropology, Leipzig,
Germany, 2Laboratorio de Genética Molecular
Humana, Departamento de Biologia, Universidad
del Valle, Cali, Colombia, *Dynamique du Langage,
UMR5596, CNRS & Université de Lyon, Lyon, France
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Northwestern Amazonia (NWA) contains tremen-
dous linguistic and cultural diversity, but has
remained underrepresented in most molecular
anthropological studies to date. Previous studies
have primarily relied on sampling few individuals
from widespread populations across the conti-
nent and investigating low-resolution markers.
These studies found that Amazonians harbor
less genetic diversity than Andean populations,
as consequence of isolation and drift. In this
study, we investigate patterns of genetic diver-
sity in a comprehensive sample covering the
extant ethnolinguistic diversity of NWA, consisting
of ~300 individuals from 25 Native-American
groups, with different subsistence and cultural
practices. We generated genome-wide data from
the Human Origins SNP array and compared
these to published SNP data from the Americas,
as well as published complete mMtDNA sequences
and 2.3 Mb of the male-specific-region of the
Y-chromosome from the same populations.

Admixture analyses show a west to east decline
of non-Native ancestry among populations: ~17%
and ~3% of the ancestry of groups living on the
Andean foothills is of European and African origin,
respectively, while groups in the east show 100%
Native-American ancestry. However, this Native-
American ancestry is heterogeneous; we identified
several ancestry components not present among
other populations in the Americas for which
genome-wide data are available. Hunter-gatherers
show higher frequencies of these components,
while horticulturalists show variable frequencies.
Genetic similarities inferred by outgroup-f3-sta-
tistics are consistent with uniparental markers
results; the latter in addition show sex-specific
demographics: female-biased migration among
groups and larger female effective population
sizes. Our study provides new fine-scale insights
into the population history of NWA.

Inter-population differences in enamel
secretion rates: a comparison between
modern and ancient populations
CHRISTOPHER ARIS', PATRICK MAHONEY",
MACKIE C. O'HARA? and CHRIS DETER'

THuman Osteology Laboratory, Skeletal Biology
Research Centre, School of Anthropology and
Conservation, University of Kent, 2Department of
Anthropology, The Ohio State University, Columbus,
OH 43210, USA

Human enamel growth occurs as ameloblast cells
secrete and mineralize protein matrix. Studies of
enamel daily secretion rates (DSRs) have yielded
significant insights into the evolution of perma-
nent tooth enamel across hominin species.
However, inter-population variation of modern
human permanent enamel DSRs has received
less attention, particularly for anterior tooth types.
This study utilizes dental histological thin sections
to examine DSRs calculated for lateral and cuspal
enamel regions for permanent molar, canine,

and incisor crowns from five British populations.
These samples date from the Roman (70-400AD),
Early-Anglo Saxon (500-600AD), Late Anglo-
Saxon (800-1200AD), Medieval (1100-1500AD),
and modern day period. A total of 338 teeth were
analyzed: molar (n=89), canine (n=69), incisor
(n=80). Results display consistent and significant
trends towards decreasing DSRs from the ancient
to modern populations. This was observed in all
molar cuspal (p<0.00), lateral mid (p<0.01) and
outer (p<0.00) regions, in all incisor cuspal and
lateral regions (all p<0.00), and in all canine cuspal
and lateral regions (all p<0.00). These data provide
the first evidence for a change in the daily rate of
enamel growth in human permanent dentition, in
mutiple permanent tooth types, over a 2000 year
period. This alludes to a previously unidentified
plasticicty in modern human enamel growth.
Ongoing research will investigate whether similar
variation has occured in other enamel variables
over this period of time in these populations.

Referential data sets of cut marks from
the Theodore Roosevelt Expedition to East
Africa (1909-1910)

MIRANDA ARMOUR-CHELU
No department, Unafilliated

The basis for identifying the function of cut marks
created during the scavenging or butchery of
large mammals derived from prehistoric contexts
is largely informed by three data sets, namely,
ethnographic and experimentally produced
assemblages and the fossil evidence or archae-
ofaunas. Long standing concerns regarding
the objectivity and accuracy of experimental
studies have necessitated the development of
independent and referential data sets for the inter-
pretation of ancient cut marks.

This study documents the cut marks observed
from a series of large mammal skeletons
collected by the Theodore Roosevelt Expedition
to East Africa (1909-1910). The animals were
butchered by members of the Wakamba tribe
who were trained and directed by Edmund Heller
of the Smithsonian Institution. The value of this
sample of cut marks is that they constitute an
independent or referential data set for compar-
ison with fossil and experimentally produced cut
marks and indications of their purpose.

One conclusion of the study is that removal of a
single muscle mass, such as the quadriceps, is a
two-step process which results in separate sets
of cut marks. The initial cut mark is incurred with
the severing of the quadriceps tendon, close to
its point of attachment (a transverse cut). The
second entails the separation of the body of the
muscle from the shaft of the femur, comprising
longer, obliquely oriented marks. While this finding
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raises issues with the interpretation of cutmark
frequencies expressed by individual element it
also may provide insights as to the quantity of
flesh remaining on the bone.

Pleiotropic effects on the recent evolution
of human hip circumference and infant
body size

AUDREY M. ARNER', HUGO REYES-CENTENOQ?,
GEORGE PERRY"? and MARK GRABOWSK ??
'Departments of Anthropology and Biology,
Pennsylvania State University, 2DFG Center for
Advanced Studies “Words, Bones, Genes, Tools”,
University of Tiibingen, *Research Centre in
Evolutionary Anthropology and Palaeoecology,
Liverpool John Moores University

Bipedalism is hypothesized to have had an evolu-
tionary impact on human parturition. Specifically,
the morphology of the human pelvis that permits
habitual bipedalism may also constrain fetal
brain and body size, a phenomenon known as
the obstetric dilemma. Some of the assumptions
behind this model have been questioned by recent
work, but the genetic mechanisms underlying the
potential coevolution of these traits remain largely
unknown. Here we use a GWAS approach and the
UKBiobank dataset to test whether two proxies for
the obstetric dilemma (female hip circumference
and first child birth weight) are associated with
the same genetic variants in a pleiotropic manner.
Using genotype-phenotype data, we identified 148
single nucleotide polymorphisms (SNPs) signifi-
cantly associated with female hip circumference
and 49 SNPs significantly associated (P<5x107%)
with first child birth weight. Of these SNPs, 9
influence both women's hip circumference and
first child birth weight, suggesting pleiotropic
impacts on the traits. We further found that SNPs
significantly associated with female hip circum-
ference causally affect first child birth weight
(P=3.88x10"), but not vice versa (P=0.449). Using
the singleton density score statistic, which eval-
uates polygenic trait-associated allele frequency
changes, we observe tentative evidence of recent
(past ~3000 years) positive selection on SNP
alleles associated with increased women's hip
circumference (P=0.0381), but no evidence of
selection on first child birth weight (P=0.3516).
Overall, these results suggest that increased
female hip circumference may have been a target
of recent positive selection in the UK population,
potentially resulting in a pleiotropic increase in
offspring birth weight.

The Penn State University Erickson Discovery,
Presidential Leadership Academy Enrichment, and
Liberal Arts Enrichment Grants (all to AM.A); NIH grant
ROT-GM115656 (to G.P); and DFG grant FOR-2237.
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Stable Carbon Isotopes of Mammalian
Tooth Enamel and Paleoenvironments of
the Early Miocene Locality Buluk, Kenya
IRISAD. ARNEY", ELLEN R. MILLER?, ISAIAH

0. NENGO?, ELLIS M. LOCKE*® and WILLIAM J.
SANDERS'®

'Department of Anthropology, University of
Michigan, 2Department of Anthropology, Wake
Forest University, *Turkana Basin Institute, Stony
Brook University, “Institute of Human Origins,
Arizona State University, *School of Human
Evolution and Social Change, Arizona State
University, “Museum of Paleontology, University of
Michigan

Buluk, a late Early Miocene (16 Ma) fossil locality
in northern Kenya, has yielded a rich fauna with
~30 mammalian species. This includes at least
three species of catarrhine primates: the stem
cercopithecoid  Noropithecus  bulukensis, the
stem hominoid Afropithecus turkanensis, and a
small-bodied stem catarrhine that has been previ-
ously attributed to ?Micropithecus or Simiolus.
These primates are crucial for understanding
the evolution and diversification of modern
catarrhine lineages, and knowledge of their
associated paleoenvironments is critical to that
understanding. Here we present stable carbon
isotope compositions (6'°C) of herbivore tooth
enamel (N=67) from artiodactyls, proboscideans,
rhinocerotids, and hyracoids from Buluk. &'°C
values were used to characterize dietary ecology
and reconstruct the habitat of these faunal
communities.

8'°C values from Buluk range from -11.6 t0 -8.4%,
indicating paleohabitats dominated by Cs dietary
resources. These d'°C values are higher than
values typical of herbivores foraging in modern
closed canopied forests and are more consistent
with diets associated with broken canopy or
woodland habitats. Lower 8'°C values found in
hyracoids, rhinocerotids, large suids, and deino-
theres suggest these taxa likely foraged in more
covered areas, while higher §'°C values in sanith-
eres, anthracotheres, elephantoids, and tragulids
imply a preference for more open habitats. These
results are consistent with prior geochemical
analyses, which have suggested a seasonal,
subhumid woodland palecenvironment.  8'°C
values from Buluk overlap considerably with §°C
values from other Early Miocene localities from
East Africa and suggests extensive variability
among Cs; dominated broken canopy/woodland
habitats for early Miocene catarrhine sites.

Funding for this project was provided by the Leakey
Foundation, The Turkana Basin Institute, National
Geographic, The University of Michigan and Foothill De
Anza Foundation

Evaluating a “field-friendly” approach to
cell culture: Can capillary blood replace
venous?

JACOB E. ARONOFF' and THOMAS W. MCDADE'?

TAnthropology, Northwestern University, 2Institute
for Policy Research, Northwestern University

Chronic inflammation is linked to degenerative
diseases of aging such as cardiovascular disease
(CVD), prompting studies investigating the devel-
opmental, ecological, and behavioral predictors
of elevated inflammation. However, these studies
have relied on basal measures of inflammatory
biomarkers, which present limited information on
the dynamics of the regulation of inflammation. In
contrast, cell culture is routinely used in laboratory
settings, in which blood samples are incubated
under controlled conditions with ligands that acti-
vate inflammatory processes, providing insight
into individual differences in sensitivity to pro-
and anti-inflammatory signals. These methods
require large volumes of venous blood and infra-
structure for transferring, incubating, centrifuging,
and freezing samples, making implementation
difficult in field-based settings. Here we present
results from a miniaturized cell culture method in
which we culture capillary blood from the finger in
a portable incubator, and then transfer the sample
to filter paper as a dried blood spot (DBS) post-in-
cubation for storage and transport. Using 30 uL
capillary blood from two individuals, we found
substantial production of IL-6 after a 4-hour incu-
bation with 80 ng/mL lipopolysaccharide (LPS)
(Mean = 585.4, SD = 89.1 pg/mL). In addition, we
exposed a sample from one individual to varying
concentrations of hydrocortisone in addition to
LPS (105 10%, 107 mol/mL hydrocortisone) to
initiate a down-regulatory response and found
cytokine values of IL-6 were higher with lower
concentrations of hydrocortisone (33.2, 90.4,
326.1 pg/mL respectively). Our results suggest
the feasibility of conducting cell cultures across a
wide range of settings.

Testing the First Assumption of Trivers-
Willard Hypothesis: Maternal condition
(social status) is associated with offspring
sex-ratio and male offspring postnatal
growth in Macaca mulatta

JUAN PABLO. ARROYO and LORENA MADRIGAL
Applied Anthropology, University of South Florida

The three assumptions of Trivers-Willard
hypothesis (TWH) are: 1) maternal condition is
associated with offspring condition, 2) offspring
condition differences remain until adulthood, and
3) offspring condition influences fitness differently
by sex. TWH proposes that offspring sex-ratio
can shift if it increases fitness and predicts lower
proportions of male offspring under poor condi-
tions. Attempts at testing TWH on macaques
have yielded varied results. Here we test the first
TWH assumption, that maternal condition is

associated with offspring condition, by assessing
relationships between maternal-dominance-rank
(MDR) and male-offspring-growth. We also test
TWH's prediction of lower male offspring propor-
tions in poor conditions, by comparing offspring
sex-ratios among and between high-ranking and
low-ranking mothers. Low MDR was associated
with receiving more aggression (rs = -0.512, p=
0.000), and with producing male offspring with
lower weight (rs = 0.600, p= 0.024) and lower
BMI (rs = 0.613, p= 0.020). Low-ranking mothers
produced a lower proportion of male offspring
(n=9) than female offspring (n=22) (X* =5.452, p=
0.020); and a lower proportion of male offspring
(29%), in comparison with medium-high ranking
mothers (52.1%) (X? = 4.643, p= 0.031). Findings
suggest that low MDR in macaques: 1) is asso-
ciated with compromised male offspring growth,
and 2) results in a lower proportion of male
offspring. Relationships between MDR and
offspring sex-ratio appear to become significant
at the lowest third of the dominance-hierarchy,
suggesting a stress-mediated biological threshold
for shifting offspring sex-ratios. Results show that
maternal stress during pregnancy disproportion-
ately affects male offspring wellbeing.

A relatively conserved oral microbiome in
non-human primates

ABIGAIL E. ASANGBA'? LAWRENCE MUGISHA®,
JOSHUA RUKUNDO?, REBECCA J. LEWISS, ALI
HALAJIAN?, LILIAN CORTES-ORTIZ% RANDALL E.
JUNGE®, MITCHELL T. IRWIN'®, JOHAN KARLSON'™,
ANDREW PERKIN™, KAREN L. BALES™ STEVEN R.
LEIGH™? and REBECCA M. STUMPF'?2

"Department of Anthropology, University of lllinois
at Urbana-Champaign, 2Carl R. Woese Institute

for Genomic Biology, University of Illinois at
Urbana-Champaign, Urbana, IL, USA, *Ecohealth
Research Group, Conservation & Ecosystem
Health Alliance (CEHA), Uganda, “Department

of Wildlife & Aquatic Animal Resources, College

of Veterinary Medicine, Animal Resources &
Biosecurity (COVAB), Makerere University, Uganda,
SChimpanzee Sanctuary and Wildlife Conservation
(Chimpanzee Trust), Ngamba Island, Uganda,
SDepartment of Anthropology, University of Texas
at Austin, TX, USA, "Department of Biodiversity,
University of Limpopo, South Africa, 8Department
of Ecology and Evolutionary Biology, University of
Michigan, Ann Arbor, MI, USA, °Columbus Zoo and
Aquarium, Columbus, OH, USA, "®Department of
Anthropology, Northern lllinois University, DeKalb,
IL, USA, ""Tanzania Forest Conservation Group and
Nocturnal Primate Research Group, Dar es Salaam,
Tanzania, ?Department of Psychology, University
of California, Davis, CA, USA, "*Department of
Anthropology, University of Colorado-Boulder,
Boulder, CO, USA

Multiple factors are known to shape the primate
microbiome, resulting in variations in the micro-
biome both within and between individuals. Here
we extend the scope of these studies across
eight body sites and 17 non-human primate
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(NHP) species to elucidate relative variation in the
various microbiomes due to factors including host
species, host phylogeny and diet using 16S rRNA
data. Our meta-analysis revealed a wholly distinct
and possibly conserved NHP oral microbiota
characterized by low alpha and beta diversities
compared to other body sites. Focused anal-
yses within the NHP oral microbiome revealed
differences due to host species, host phylogeny
and dietary differences. For instance, the anal-
ysis of composition of the microbiome (ANCOM)
showed several differentially abundant microbial
taxa  (Ruminococcaceae, — Streptococcaceae,
Lachnospiraceae, Peptostreptococcaceae, Actin-
omycetaceae, Nocardiaceae, Atopobiaceae,
Porphyromonadaceae, Prevotellaceae, Fuso-
bacteriaceae, Pasteurellaceae, Neisseriaceae,
Enterobacteriaceae, Spirochaetaceae) among
host species, host phylogenetic groups and
diets. Our alpha and beta analyses also revealed
statistically significant effects of host species,
host phylogeny and diet on the oral microbiome,
with host phylogeny explaining most (~40%) of
the variation. However, the linear discriminant
analysis of effect size (LEfSe) revealed four signif-
icant discriminative biomarkers only among
host species including two taxa in the Pasteurel-
laceaefamily (Hoolock leuconedys) and two taxa
in the Gamaproteobacteriaorder (Propithecus
diadema). This is consistent with the results of
the multivariate association with linear models
(MaAsLin) which also showed associations only
between host species and microbial community
abundance and function. These results are indica-
tive of a distinct, conserved NHP oral microbiome
containing certain host specific differences.

Funding: NSF BCS 0820709, NSF BCS 0935347, NIH OD
011107.

Beyond dimorphism: sexual polymorphism
and human skeletal variation

CLAUDIA M. ASTORINO

Department of Anthropology, The Graduate Center,
City University of New York, NYCEP, The New

York Consortium in Evolutionary Primatology,
Department of Integrative Biology, University of
California, Berkeley, Human Evolutionary Research
Center, University of California, Berkeley

Sexual dimorphism in the human skeleton has
long been recognized as an important area of
research in biological anthropology. Although sex
is considered to be a binary variable, approx. 1.7%
of people globally are born with a combination of
biological traits that do not conform to definitions
of male or female: intersex people. Intersex people
may possess karyotypes, alleles, external sex
traits, internal sex traits, hormone types, and/or
hormone levels that are typical for males, typical
for females, and/or atypical for either, all in the
same body. Since population genetics define “rare”
traits as being present in < 1% of a given popu-
lation, intersex traits — and thus, intersex people

— are not rare. For this reason, sex differences in
humans may be more accurately characterized
as sexually polymorphic than sexually dimorphic.
Studies on sex differences in human skeletal traits
are numerous, but almost nothing is known about
skeletal variation and patterns of sex differences
inintersex people. It is predicted that — controlling
for ancestry, geography, and environmental
factors — people with certain forms of intersex
should exhibit skeletal sex indicator morphology
that does not significantly differ from typical
males (e.g., hypospadias) or typical females (e.g.,
complete androgen insensitivity), while people
with other forms of intersex may differ substan-
tially in skeletal sex indicator expression. Shifting
paradigms from sexual dimorphism to sexual
polymorphism will allow biological anthropolo-
gists to more accurately and comprehensively
characterize sex variation and patterns of sex
differences in the human skeleton.

The fuzzy nature of paleopopulations
defies typology

SHEELA G. ATHREYA" and REBECCA R.
ACKERMANN?

"Anthropology, Texas A&M University,
2Archaeology; Human Evolution Research Institute,
University of Cape Town

Paleoanthropology is rooted in intellectual and
conceptual traditions of describing, classifying,
and arbitrarily defining units. Hominin phylogenies
are typically constructed based on assumptions
about taxonomic discreteness at the species level
despite a lack of consensus over how to identify
species in the fossil record. The issue of where
to draw the boundaries of a paleopopulation is
similarly unclear but more insidious because it is
tied to historical efforts to validate racial catego-
ries and argue that regional groups are separate
species with deeply distinct evolutionary roots.
The Modern Human Origins debate that began in
the 1980s has been a venue for paleoanthropolo-
gists to try to construct a post-racial narrative for
our species. “Out of Africa” and related models
are seen as inclusive because they emphasize
humanity's single (recent) origin and shared
genetic material. Ironically, although growing
evidence contradicts this narrative, researchers
continue to treat paleopopulations as discrete
evolutionary units while minimizing the reality that
continuous variation has created fuzzy bound-
aries in nature. This approach perpetuates the
idea of regional groups as evolutionarily sepa-
rate units. The recent discourse around human/
Neanderthal/Denisovan discreteness in the face
of hybridization is an example of this. We are still,
as Caspari points out, framing our study of past
human variation around typological and essen-
tialist constructs. Here we argue that there is no
unifying concept for paleopopulation that is not
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circular and typological, and that referring to them
as discrete units has inadvertently but signifi-
cantly reproduced support for the concept of race
in the study of human evolution.

Habitual activity induced musculoskeletal
stress markers among prehistoric rice
farmers: A case study from Japan
ASHLEY M. ATKINS', CHRISTOPHER J. BAE' and
ROBERT W. MANN?

"Anthropology, University of Hawaii at Manoa,
2Anatomy, John A. Burns School of Medicine
University of Hawaii

The transition from fishing, hunting, and gathering
to full time agriculture occurred at different times
in different places throughout the world. Here, we
argue that different habitual activities performed
by hunter-gatherer-fishers and farmers can be
identified in the postcranial skeleton. This hypoth-
esis was tested by studying known Holocene
human skeletal collections from four sites (Koura,
Doigahama, Kanenokuma, and Ichinotani) that
dates to the Yayoi (Bronze Age) period in Japan,
long considered to represent a large scale rice
agricultural society. This collection is currently
curated in the Kyushu University Museum. An
investigation into musculoskeletal stress markers
(MSM) of the Yayoi people can inform on the
stresses of the different activities these people
participated in. This study modifies the Hawkey
and Merbs (1995) method to score three morpho-
logical traits (robusticity, stress lesions, and
ossification exostosis) with intermediate scores
with the goal of creating a more reliable MSM
system. A total of 72 muscle attachments (36
per side) from the upper and lower limbs were
used to assess the MSMs of 104 individuals. The
general pattern shows that MSMs of those who
participated mostly in rice farming had higher
total scores than those that relied more on fishing,
hunting and gathering. Of the four sites used
in this study, we found that the individuals from
Koura and Doigahama participated in a combina-
tion of deep sea fishing, hunting and gathering,
as well as some rice farming, while those from
Kanenokuma and Ichinotani relied almost exclu-
sively on rice farming for subsistence.

Funding was given from the Department of Anthropology
at the University of Hawaii at Manoa.

Performance of adaptive boosting
classifier based on incomplete dataset in
biological sex prediction using postcranial
bones

MENNATTALLAH H. ATTIA" and MOHAMMED H.
ATTIA2®

"Forensic medicine and clinical toxicology, Faculty
of medicine, Alexandria University, 2Department of
Biomedical Engineering, Medical research institute,
Alexandria University-Egypt, ®Institute for Intelligent
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Systems Research and Innovation., Deakin
University, Australia

In forensic anthropology, group and period
specific methods are crucial for reliable sex
estimation. However, variations in discrimi-
nating efficiencies from training to validation
datasets in the same region were reported.
Cross-population testing showed more fluctua-
tions due to unacceptable sex bias. Data science
provides alternatives to classical classifiers e.g.,
neural networking (NN), support vector machine
(SVM), and quadratic discriminant analysis (QDA)
classifiers. Flawed outputs may occur because
of modeling techniques and poor quality of data
e.g., missing values, multicolinearity, and over-
fitting. Therefore, researchers draw confusing
conclusions about interpopulation differences or
the need to renew standards. Adaptive boosting
(Adaboost) combines multiple models to improve
the performance by focusing on incorrectly clas-
sified observations. Challenging sex estimation
task was designed to compare the performance
of adaboost to other machine learning algo-
rithms using training sample of ancient native
Americans from Goldman's dataset (n=539) and
validated on modern Thai (n=104) and Hong
Kong (n=77) populations which were donated
by Christopher king; based on the shared histor-
ical Asian ancestry. 13 standard measurements
from left humerus, femur, and tibia were the
input variables. Despite extensive missing data
in the training sample, the accuracy ranged from
68% (QDA) to 86% (adaboost). In the test popu-
lations, the average accuracy in Thai sample
ranged from 54% (SVM) to 89% (adaboost) and
in Hong Kong sample ranged from 54% (SVM) to
88% (adaboost). Adaboost is a powerful classi-
fier which outperformed other classifiers in both
datasets and showed notable stability despite
the interpopulation differences and temporal
separation.

Variance in the primate axial skeleton
and selection regimes: assessing models
of trait evolution using a phylogenetic
comparative approach

BENJAMIN M. AUERBACH' and ELIZABETH R.
AGOSTO?

'Anthropology, The University of Tennessee,
2Anatomy, Cell Biology & Physiology, Indiana
University School of Medicine

Primate shoulder girdle morphological variation
is often modeled as occurring from adaptive
responses to different locomotor functions driven
by diet or habitat. We recently demonstrated
that the morphology of the primate shoulder
girdle evolves through correlated responses to
directional selection with functionally and devel-
opmentally related traits, namely the basicranium,
pelvic girdle, humerus and vertebral column.
Differences in the strength of the underlying
correlations influences how traits can respond

to directional selection, yielding morphological
variation among primates. However, while our
analyses of evolvability among these traits show
the potential for correlated responses to evolu-
tion, we have not assessed how variation in the
direction of selection differentially affected trait
evolution.

In this study, we test three hypotheses of primate
diversification (n=49 species) across traits of the
axial and appendicular skeleton using phyloge-
netic comparative methods. Results indicate an
Ornstein-Uhlenbeck process models primate
evolution better than Brownian Motion. Of the
hypotheses tested, a model for locomotion-related
selection best fits the data, however, the model
produced by a Bayesian analysis most accurately
describes the variation among primate taxa. This
model suggests selective pressures that motivate
changes in the primate bauplan manifest at higher
taxonomic levels. Morphological distinctions at
the genus and species level may be the result of
how groups of organisms are able to respond to
the selective pressure to modify the bauplan, but
not evolve new bauplans. Combined with previous
results, we argue that primate morphological
diversity is manifest through trait covariance
across the skeleton, along with taxonomic hierar-
chically structured responses to selection.

This research is supported by a National Science

Foundation Doctoral Dissertation Improvement Grant
(NSF BCS-1825995).

Curating Biomolecules: Molecular
Legacies and Untold Stories from the
Smithsonian’s Biological Anthropology
Collections

RITA M. AUSTIN'2 COURTNEY A. HOFMAN'2 and
SABRINA B. SHOLTS?

TAnthropology, University of Oklahoma,
2Anthropology, National Museum of Natural History

Museums hold a unique position in society as
repositories and disseminators of knowledge for
the public. Since the high-throughput sequencing
revolution of the last decade, museum collections
are being accessed for destructive sampling
now more than ever. Anthropology collections
are being used as a ready source of curated and
contextualized human remains for biomolecular
analyses to reveal the human past. However,
researchers and museums have yet to fully
consider and incorporate the distinct histories
of museum collections: namely, how the exca-
vation/ recovery and museum stewardship may
affect the biomolecular signals being recovered
and subsequently the narratives being put forth.
While museum collections are more heavily docu-
mented and analyzed, they have been removed
from their original contexts and handled, forcing
reliance on the documentation about the source
populations  and museum  methodologies.

Post-deposition, -excavation, and -recovery histo-
ries of remains has not been widely integrated
into current biomolecular analyses as affecting
studied individuals” and population stories.

Here, we discuss intra- and inter-collection
shotgun metagenomic results and archival
research being conducted on the Smithsonian
Institution's Biological Anthropology collections.
Extracted dental calculus DNA from six skeletal
collections revealed individual and collection
molecular trends, with extraction DNA quantifica-
tionranging from 0-38.2ng/mgacross collections.
As the primary collector for several of the collec-
tions, Ale$ Hrdlicka's archival travel accounts and
departmental communications reveal first-hand
documentation of acquisition, shipping, and treat-
ment contexts and previously unknown factors in
biomolecular preservation.

Funding was provided by the Smithsonian Institution’s
National Museum of Natural History and the National
Science Foundation’s Doctoral Dissertation Improvement
Grant #1920152.

Convergence of innominate morphology

in suspensory primates: a 3D geometric
morphometrics approach

MONICA V. AVILEZ'? JENNIFER EYRE'? and SCOTT
A WILLIAMS'?

"Center for the Study of Human Origins,
Department of Anthropology, New York University,
2New York Consortium in Evolutionary Primatology

The bony pelvis is perhaps one of the most
complicated structures in the body. Considering
its complex structure, using three-dimensional
(8D) geometric morphometrics in  analyzing
shape variation between primate groups is
important as it maintains the 3D shape of the
innominate. Locomotor modes can vary within
and between species, and primates are not
restricted to a single style. Platyrrhines are mainly
arboreal quadrupeds that also display leaping
behaviors. The exception are the atelines, a group
of species who use suspensory and climbing
behaviors while locomoting and feeding similar
to apes, albeit with prehensile tails. The aim of
this study is to investigate if there is convergence
in shape of the pelvis in suspensory primates,
and to elucidate what factors (such as function,
phylogeny, and/or allometry) might be driving
variation in shape. Following Lewton (2015), 3D
landmarks were collected from a range of anthro-
poid primates (n=133) with a focus on atelids and
hominoids. Results show that the first axis of
Procrustes-adjusted variance (accounting for 52%
of total shape variation) correlates strongly with
centroid size and is therefore driven by allometry.
Subsequent axes demonstrate clear separation of
locomotor groups. A phylomorphospace analysis
shows that Ateles, hylobatids, and some colo-
bines pull away from their respective outgroups
in similar directions. Future analyses will include
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semi-landmarks to better capture the complex
shape of the pelvis and the inclusion of fossil
pelves to test hypotheses of locomotor behavior
in extinct primates.

This material is based upon work supported by the

NSF-GRFP under Grant No. 1839302 to MVA, NSF GRFP-
1650895 to JE, and a Leakey Foundation Grant to SAW.

A Regional Comparative Analysis

of External Auditory Exostosis in
Pre-Hispanic Peru

MIA K. AYER', RITA M. AUSTIN?®, ANDREA R.
ELLER® and SABRINA B. SHOLTS®

"Anthropology, University of Notre Dame,
2Anthropology, University of Oklahoma, ®Biological
Anthropology, Smithsonian Institution’s National
Museum of Natural History

External auditory exostosis (EAE) is a pathology
characterized by bony growths in the ear canal,
commonly known as “surfer's ear” due to its
association with prolonged cold water exposure.
However, EAE is geographically widespread, and
its etiological factors are poorly understood. To
test whether EAE is specifically characterized by
water temperature or specific cultural behaviors,
this study compares the presence of EAE across
Peruvian populations with previously published
data from Panamanian populations. Using the
Smithsonian's  National Museum of Natural
History human skeletal collections, Pre-Hispanic
Peruvian crania (n=1407, 1300-1500CE) were
assessed for provenance, sex, and EAE pres-
ence/absence. Chi-square analyses indicated
that there was a significant correlation of EAE
frequency with both location (p=0.015, ,¢/=0.05)
and sex (p=0.000, ,¢/=0.05). In both Panama and
Peru, the vast majority of the individuals exhib-
iting ear exostosis were male (87% and 85%,
respectively) possibly indicating a division in
EAE-associated labor and/or behavior based on
sex. Due to the similarities in water temperature
between Panama and Peru, in conjunction with
the observed sex bias towards males, culturally
determined behavior likely impacts who and
where EAE occurs. More generally, high frequen-
cies of EAE in coastal populations suggest a
reliance on marine resource exploitation, and
perhaps non subsistence-based shell collec-
tion. Procuring the Spondylus shell, which is well
known to have economic and cultural significance
across Peru, may have influenced the frequency
of EAE observed. Further research and compara-
tive analyses will explore other potential biological,
cultural, and environmental factors in the expres-
sion of this pathology.

Funding for this project was provided by the University of
Notre Dame and the National Museum of Natural History.

Contributions of high dimensional shape
analysis to paleoanthropology

KAREN L. BAAB'?, SARAH E. FREIDLINE?® and
KATERINA HARVATI?45

TAnatomy, Midwestern University, 2NYCEP
Morphometrics Group, *Human Evolution, Max
Planck Institute for Evolutionary Anthropology,
“Paleoanthropology, Senckenberg Centre for
Human Evolution and Palaeoenvironment,
Eberhard Karls University of Tiibingen, ¥2DFG
Centre of Advanced Studies ‘Words, Bones, Genes,
Tools’, Eberhard Karls University of Tiibingen

High dimensional shape analysis now occupies a
central place in paleoanthropology. Researchers
use geometric morphometric data to address
important questions related to systematics and
evolutionary history, ontogenetic development
and covariation between shape and other factors.
The NYCEP Morphometrics Group (NMG),
spearheaded by Eric Delson and Leslie Marcus,
represents one important hub in the develop-
ment and application of high dimensional shape
analysis within paleoanthropology and biological
anthropology more broadly. This review highlights
how shape analyses influence paleoanthropolog-
ical thinking, with a focus on contributions of the
NMG.

Early applications focused on systematics,
including assessing the taxonomic affinities of
individual fossils, comparing patterns of intra-
and inter-specific variation and characterizing
allometric, geographic and temporal structure
within species. These include the 2001 compar-
ative analysis of the midsagittal contour of early
Homo fossils to assess the evolutionary position
of Sambungmacan 3. Shape analyses have been
instrumental in establishing that population-level
differences in facial anatomy are present early in
ontogeny. These analyses have identified both
marked and more subtle differences among
craniofacial ontogenetic trajectories between
hominoid species and even populations within
species. Sophisticated analyses of morpholog-
ical integration and modularity provide important
insights into craniofacial, dental and postcranial
integration with implications for hominin evolu-
tion. Moreover, the increasing assimilation of
shape data into quantitative genetic methods
provides a deeper understanding of how the
demographic processes that generate neutral
genetic evolution also produce morphological
variation among human populations and how
variation within populations constrains macroev-
olution in hominins.
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Reliability of facial identification methods
in optimal photographs and suboptimal
CCTV footage

NICHOLAS BACCI, MARYNA STEYN and NANETTE
BRIERS

Human Variation and Identification Research Unit,
School of Anatomical Sciences, University of the
Witwatersrand

Facial comparison (FC) is routinely utilized in the
medicolegal context through holistic review and
morphological analysis. These methods have, to
date, not been systematically validated, particu-
larly when involving CCTV recordings. Increased
global availability of video surveillance data
emphasizes the need for accurate facial compar-
ison methods. This study aimed to test current
FC methodologies on a photographic and video
recording sample.

Face pools (FP) of 175 African males of facial
photographs in multiple views were compiled.
Each face pool included one target photograph
or CCTV recording and 10 potential matching
photos. Photos of the first 75 participants were
taken in standardized settings and compared
to other suboptimal photos in a photo-to-photo
cohort. The remaining FP (n=100) included CCTV
recordings of participants compared to stand-
ardized photographs. FP were firstly analyzed
via holistic review to identify potential matches.
Potentially corresponding faces were then tested
via morphological analysis. Method accuracy was
determined through hit-rate, sensitivity and speci-
ficity calculation.

Higher accuracy for morphological analysis
(k=0.96, p<0.01) compared to holistic review
(k=0.76, p<0.01) was found within the photo-to-
photo cohort. High sensitivity was identified for
both methods (1.00 and 0.97), while a slightly
higher specificity was identified for morpholog-
ical analysis (0.99) over holistic review (0.95).
Preliminary CCTV results show decreased
accuracies for holistic (k=0.65, p<0.01) and
morphological (k=0.88, p<0.01) analyses.

In conclusion, morphological analysis, although
subjective, yielded better results. Overall higher
accuracies were observed within the photo-to-
photo cohort compared to CCTV recordings as it
involves higher quality, controlled images.

The National Research Foundation of South Africa
sponsored this research. Any information expressed in
this study is the authors’ and therefore the NRF does not
accept any liability in regards.

Fission-fusion sociality shapes the gut
microbiome in black-and-white ruffed
lemurs (Varecia variegata)

ANDREA L. BADEN'? and TIMOTHY H. WEBSTER?®

TAnthropology, Hunter College - CUNY, 2The New
York Consortium in Evolutionary Primatology,
(NYCEP), *Anthropology, University of Utah
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Host organisms exhibit remarkable variation in
the abundance and composition of microorgan-
isms in their guts, diversity that is shaped by a
complex combination of factors. Some of these
factors are heritable, such as aspects of the host's
genome and vertical transmission from mother
to offspring. Others stem from their physical and
social environments. Here, we investigate the
role that fission-fusion social dynamics (FFD)
plays in gut microbiome variation in 18 individ-
uals (12 adults and 6 juveniles) belonging to one
community of black-and-white ruffed lemurs
(Varecia variegata). We combined twelve-months
(September 2017 — August 2018) of climatic,
dietary, social, and microbiome (=194 samples)
data to ask whether and how sociality modu-
lates microbiome variation. Dietary diversity (H')
within the community was low (H'=1.547), and
did not differ significantly across individuals or
by season. By contrast, sociality (Association
Indices, Als) varied significantly across dyads (Als,
mean=0.04+0.11SD, p<0.007). In the microbiome,
alpha diversity varied both within and among indi-
viduals over time. Beta diversity also varied, with
significant differences corresponding to seasonal
changes in FFD (PERMANOVA pseudo-F = 5.77,
p = 0.001, permutations = 999). Using longitu-
dinal linear mixed effects models, we will further
explore the relative impacts that H and Als play
in modulating microbial diversity. Taken together,
our results suggest that the dynamic nature
of fission-fusion social dynamics shapes the
microbiome, potentially through myriad factors
including dietary diversity and social transmission.

Funding was provided by The Leakey Foundation,
PSC-CUNY, and Hunter College.

Early modern humans in China: A view
from Guangxi

CHRISTOPHER J. BAE", WEI WANG? and WEI LIAO?

"Department of Anthropology, University of Hawai'i

of Manoa, 2Institute of Cultural Heritage, Shandong

University, *Center for Paleoanthropology Research,
Anthropology Museum of Guangxi

The origins of modern humans continues to be of
great interest with Asia’s role becoming increas-
ingly prominent in these discussions. With the
increasing number of modern human fossils
dating to the late Middle Pleistocene and early
Late Pleistocene being reported from different
regions of Eurasia it is clear that the traditional
Out of Africa at 60 ka BP model does not work.
Here, we report on an increasing number of
modern human fossil localities from Guangxi,
southern China that date to this critical time
period when modern humans appeared in the
region. In particular, modern humans from the
Chongzuo (Zhirendong, Yanlidong) and Bubing
(Lunadong) regions of Guangxi indicate not only
that modern humans appeared early in the region,
but may not have been isolated early occurrences.
In fact, modern humans may have been in the

region more or less continuously beginning by
the late Middle Pleistocene. It would appear that
modern humans arrived initially in southern China
and then spread north to central China. A later
second major dispersal wave of modern humans
across the northern corridor arrived in Mongolia
and northern China during the latter half of the
Late Pleistocene and spread southwards into
central China, eventually reaching Korea, Japan,
and eastern Siberia. What happened when these
different groups of modern humans met in places
like central China remains a major question in
paleoanthropology. Contributions from genetics
and archaeology will be discussed in light of the
hominin fossil and geochronological datasets.

Absence of suspensory foraging postures
in Pygathrix nemaeus: using Ladan’s
kinesphere as a proxy for below branch
locomotion

KATIE E. BAILEY

Anthropology, University of North Carolina
Wilmington

The douc langurs (genus Pygathrix) are well
known for using high proportions of arm-swinging
behavior in captivity and in the wild. This derived
behavior (relative to other colobines) is poorly
understood in its evolutionary origin. One poten-
tial explanation is that this behavior evolved in
conjunction with foraging on the terminal ends
of branches via a suspensory feeding posture,
increasing the feeding sphere. This sphere, known
as Ladan's kinesphere, is limited by the distance
an individual can reach. It has been suggested
that primates can increase their feeding sphere
from above the branch to below the branch
by adopting a suspensory feeding posture. A
suspensory feeding posture is particularly useful
for larger bodied primates that would otherwise
be unstable on terminal branches. Here, | test
whether a suspensory feeding posture is used by
the red-shanked douc, and if it may explain their
proclivity for below branch locomotion. | filmed
these monkeys in the Son Tra Nature Reserve,
Vietnam between October 2016 and April 2017.
Data were extracted continuously from the
footage and analyzed in R. Preliminary results
show that red-shanked doucs in this study did not
use a suspensory feeding posture at all (1=0/830).
Sitting accounts for 90% of their feeding posture,
followed by three-limb support reach (6.14%),
flexed bipedal stand (1.81%), extended bipedal
stand, forelimb suspend-stand (>1%). These
results indicate that a suspensory feeding
posture did not likely contribute to the evolution of
arm-swinging in this Endangered primate.

This research was supported in part by the Department

of Anthropology, Texas A&M University and Primate
Conservation Inc.

New human remains from Ksar Akil and
their relevance to circum-Mediterranean
dispersals of early Homo sapiens

SHARA E. BAILEY'? and CHRISTIAN A. TRYON?*
"Department of Anthropology, Center for the Study
of Human Origins, New York University, 2New

York Consortium in Evolutionary Primatology,
3Department of Anthropology, University of
Connecticut, *Department of Anthropology, Harvard
University

New archival research at Harvard University's
Peabody Museum revealed photographs and
radiographs of a previously undescribed individual
from the Early Upper Paleolithic (early Ahmarian)
levels of Ksar Akil (Lebanon), one of the few
circum-Mediterranean archaeological sites that
documents early dispersals of Homo sapiens.
Few human fossils exist from this area and time
period, and the skull and associated post-crania of
the juvenile known as ‘Egbert’ from Ksar Akil are
now lost. We provide a dental analysis of first-gen-
eration casts of Egbert and the first description of
the "new” fourth individual, the latter found adja-
cent to Egbert during the 1938 excavations and
only noted briefly in initial publications. The “new”
individual consists of dental/mandibular material
only, and, like Egbert is from level XVII or XVIII,
conservatively dated from ~39-43 ka. Archival
photographs suggest a juvenile of 7-9 vyears,
similar to that estimated for Egbert. Compared
to other fossil H. sapiens individuals, the teeth
of Egbert and the new individual are remark-
ably modern. The upper and lower deciduous
first molars are bicuspid; the upper deciduous
second and permanent first molars possess quite
reduced hypocones and square occlusal outlines.
The lower first permanent molars are four-
cusped, a rare trait even among recent H. sapiens.
Its presence in two contemporaneous individuals
at Ksar Akil suggest a possible locally distinctive
population marker for groups in the Levant at this
time, and thus one possible line of evidence useful
for studies seeking to understand the geographic
origins of early H. sapiens groups in Europe and
elsewhere.

This research was funded through the Radcliffe Institute
for Advanced Study and the American School of
Prehistoric Research.

The Morphology of Ballistic Trauma

STEPHANIE A. BAKER" and JENNIFER R. KIELY?

'Biological Science, Sam Houston State University,
2Forensic Science, Sam Houston State University

In  forensic  anthropology, bone fracture
morphology provides potential evidence in the
mechanism of injury or death. Specifically, the
type of weapon used, the trajectory of impact,
and the direction of fire can also be interpreted
from internal and external bone morphology.
Morphological characteristics, such as buttresses
and sutures, are also applicable when analyzing
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ballistic trauma. This study analyzed frac-
ture morphology of sagittal and coronal plane
cranio-maxillofacial gunshot wounds of five spec-
imens from the Applied Anatomical Research
Center's (AARC) skeletal collection. Methodologies
include enumerating and describing the etiology
of ectocranial fractures, any missing bony
segments, and the macroscopic fractures for
each specimen. Sliding calipers were used to
measure the distance (mm) of the entrance and
exit wounds in relation to identifiable bony land-
marks. The distribution of fractures and fracture
locations on the cranio-maxillofacial region were
analyzed and assessed to determine similarities
and differences among the sagittal and coronal
plane gunshot wound specimens. Results indicate
that radiating fractures run parallel to buttressed
areas of the cranial vault in both sagittal and
coronal plane gunshot wounds but run perpen-
dicular to buttressed areas of the face in sagittal
plane specimens only. The value of this research
could provide additional evidence to reconstruct
death histories of relatively incomplete skulls with
suspected ballistic trauma. The ultimate goal is
to provide the medicolegal community with a
larger, more refined data set to better understand
ballistic trauma by examining fracture morphol-
ogies of sagittal and coronal gunshot wounds in
skeletonized human remains.

Prehistoric health on the Southern coast
of Brazil related to worldwide subsistence
practices

SYDNEY M. BAKER" and MARK HUBBE'?

"Department of Anthropology, Ohio State
University, 2Instituto de Arqueologia y Antropologia,
Universidad Catdlica del Norte, Chile

Between ~ 6000 and 1000 years BP the Southern
Coast of Brazil was occupied by populations that
built shellmounds, locally known as sambaquis,
as residential and funerary sites. Sambaqui
populations are described as fisher-hunter-gath-
erers. Around 1000 BP, ceramics were introduced
to the area, associated to top layers of samb-
aquis as well as to new shallow sites. Usually,
the introduction of ceramics is considered an
indication of agricultural practices, but previous
studies have found minimal differences in health
between sambaqui and coastal ceramic popu-
lations. Here, we expand on this discussion by
comparing the prevalence of health and life-style
skeletal markers among sambaqui and coastal
ceramic populations to prevalences observed
among hunter-gatherer and agricultural popu-
lations worldwide. Prevalence data for several
traditional osteological markers was collected
from published data for 23 sambaqui and 9
coastal ceramic sites, and compared to Hunter-
Gatherers and Agriculturists using Kruskal-Wallis
and post-hoc pairwise tests. For caries, agricultur-
ists show higher prevalence than all other groups
(hunter-gatherers, sambaquis, coastal ceramic

sites; p<0.001 for all). For AMTL, sambaquis show
lower prevalence than agriculturists and hunt-
er-gatherers (p<0.05 for both). For hyperostosis
porotica, sambaquis show higher prevalence than
hunter-gatherers (p=0.004). For cribra orbitalia,
these are no significant differences in the pair-
wise comparisons. LEH and abscesses show no
statistical difference among groups (p=0.404 and
p=0.148, respectively). For all markers, there are
no significant differences between sambaquis
and coastal ceramic sites. These results show
that health and lifestyle among coastal Brazilians
sites present patterns that are not directly compa-
rable to either hunter-gatherer or agriculturist
lifestyles.

on frequencies of short-duration affiliation. We
found no evidence for the free-time hypothesis -
foraging on anthropogenic food predicted neither
grooming nor affiliation. Our results are consistent
with recent findings on other macaque species/
populations in human-impacted environments.
Macaques in urban environments may rely more
on short-duration affiliative behaviors for main-
taining social bonds. More broadly, conservation
research should evaluate inter-individual differ-
ences in primate/wildlife behavior.

This work was supported by the American National
Science Foundation Coupled Natural and Human
Systems grant (NSF-CNH #1518555) awarded to the Pl
Dr. Brenda McCowan.

Impact of anthropogenic factors on
affiliative behaviors among wild bonnet
macaques

KRISHNA BALASUBRAMANIAM', PASCAL MARTY",
MALGORZATA ARLET?, BRIANNE BEISNER!,
STEFANO KABURUE, ELIZA BLISS-MOREAU?,
ULLASA KODANDARAMAIJAH® and BRENDA
MCCOWAN?

"Population Health and Reproduction, University
of California at Davis, 2Department of Human
Evolutionary Biology, Adam Mickiewicz

University, *Department of Biomedical Science
and Physiology, University of Wolverhampton,
“Department of Psychology, University of California
at Davis, °Centre for Research and Education in
Ecology and Evolution, Indian Institute of Science
Education and Research

In nonhuman primates, allogrooming confers
many benefits, and may be influenced by many
socioecological ~ factors. Despite increasing
conflict between humans and wild primates, the
impact of anthropogenic factors on grooming
remains understudied. We tested two contrasting
hypotheses regarding how anthropogenic factors
may influence macaques’ grooming and other
affiliative interactions. We asked whether inter-
actions with humans decreased macaques’
affiliative behaviors by imposing time-constraints,
or increased affiliation on account of macaques’
consumption of anthropogenic foods culminating
in more free-time. We collected data (11 months)
on human-macaque and macaque-macaque
interactions using focal-animal sampling on two
groups of wild bonnet macaques (Macaca radiata)
in Southern India. For each macaque, we calcu-
lated frequencies of human-macaque interactions,
rates of foraging on natural/anthropogenic food,
rates of monitoring humans, dominance ranks,
grooming duration, grooming partner diversity,
and frequencies of short-duration affiliative inter-
actions (e.g., coalitionary-support, lip-smacking).
We found strong evidence for time-constraints -
macaques that monitored humans more groomed
for shorter durations, and groomed fewer part-
ners. These effects were independent of group
ID, sex, dominance rank, and climatic season.
However, monitoring humans had no impact
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Characterizing migration waves into
Chilean Patagonia and Tierra del Fuego
using ancient DNA

CHRISTINA M. BALENTINE"?, MIGUEL VILAR®,
FLAVIA MORELLO* MANUEL SAN ROMAN?,
LAUREN C. SPRINGS®, SAMANTHA M. ARCHER?,
JAIME MATA-MAGUEZS, RICK W A. SMITH®?,
NATALIE WING®, MARTA ALFONSO-DURRUTY? and
DEBORAH A. BOLNICK'0?

'Department of Integrative Biology, University of
Texas at Austin, 2Department of Anthropology,
University of Connecticut, *National Geographic
Society, “Instituto de la Patagonia, Centro de
Estudios del Hombre Austral, Universidad de
Magallanes, *Department of Anthropology,
University of Texas at Austin, “Neukom Institute
for Computational Science, Dartmouth College,
’Department of Anthropology, Dartmouth College,
8Glastonbury High School, Glastonbury, CT,
°Department of Sociology, Anthropology, and
Social Work, Kansas State University, °Institute for
Systems Genomics, University of Connecticut

While numerous studies have investigated the
broad-scale peopling of the Americas, compar-
atively few have focused on the settlement of
the southernmost region of these continents.
In Patagonia and Tierra del Fuego (Fuego-
Patagonia), archaeological evidence points to
two major waves of migration into the region: an
initial wave of terrestrial hunter-gatherers and a
later wave of specialized marine hunter-gatherers.
Previous analyses of mitochondrial DNA (mtDNA)
from 27 ancient Fuego-Patagonians (ca. 3,500-
390 BP) supported this hypothesis, suggesting
that the groups exhibited distinct haplogroups.
Terrestrial and Mixed diet hunter-gatherers exhib-
ited mainly the C1b and D1 mtDNA haplogroups
whereas Marine hunter-gatherers  exhibited
mainly D4h3a. Based on these data, we hypoth-
esized that individuals belonging to the D4h3a
haplogroup migrated into the region at a different
time than those belonging to C1b and D1.

To test this hypothesis, we combined our previous
sample with 22 additional individuals (ca. 6,000-
780 BP) from Fuego-Patagonia, for a total
N=49. Ancient DNA was extracted and prelimi-
nary analyses indicated high endogenous DNA
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preservation. The mtDNA hypervariable regions
(HVR1 and HVR2) were PCR-amplified and Sanger
sequenced. Indices of molecular diversity, haplo-
type networks, and demographic simulations
were analyzed to characterize genetic variation in
ancient Fuegian-Patagonians. Haplogroup diver-
sity was greater for Terrestrial hunter-gatherers
than either Marine or Mixed diet hunter-gatherers.
Further, pairwise Fst comparisons indicated statis-
tically significant differentiation between Marine
and Terrestrial groups and between Marine and
Mixed diet groups, but not between Terrestrial and
Mixed diet groups. We discuss the implications of
these results for the early population history of
southern South America.

This study was funded by the National Geographic
Society and FONDECYT (Chile). C. M. Balentine is
supported by an NSF Graduate Research Fellowship.

Maturation and stabilization of the infant
gut microbiome in wild geladas

ALICE BANIEL', JACINTA C. BEEHNER?3, THORE

J. BERGMAN?%, ARIANNE MERCER?®, LAUREN
PETRULLOS, LAURIE REITSEMA’, SIERRA SAMS?®,
NOAH SNYDER-MACKLER® and AMY LU'
"Anthropology, Stony Brook University, 2Psychology,
University of Michigan, *Anthropology, University
of Michigan, “Ecology and Evolutionary Biology,
University of Michigan, SPsychology, University

of Washington, ¢Interdepartmental Doctoral
Program in Anthropological Sciences, Stony Brook
University, ’Anthropology, University of Georgia

The development of the gut microbiome during
infancy affects metabolic programming, immune
function, and nervous system development and
has been linked to important health outcomes
later in life. However, how and why the trajec-
tory of gut maturation varies from one infant to
another remains poorly understood in nonhuman
primates, which represent ideal models to
examine how early life conditions impact the
gut microbiome, and ultimately, developmental
and fitness outcomes. Here, we analyzed the gut
microbiome composition of wild infant geladas
(Theropithecus gelada), using 16s rRNA amplicon
sequencing of 504 fecal samples from 111 indi-
viduals between 0-4 years old. We investigated
age-associated changes in the composition
and function of infant gut microbiome, while
controlling for infant sex and seasonal variation.
As predicted, age was the strongest structuring
factor of the gut microbiome community (beta
diversity) (R?=9%, P<0.001). Microbial richness
(alpha diversity) increased rapidly and linearly
during the first 10 months of life, plateauing later
ininfancy. Comparisons of beta diversity between
378 mother-infant pairs suggests that infants
reach an adult-like microbiota configuration
around 18 months; however, interindividual vari-
ation in the timing of this transition appears
high. Young infants had more bacterial taxa
associated with the metabolism of oligosaccha-
rides found in breast milk (Bifidobacteriaceae,

Streptococcaceag, Lactobacillaceae), while older
infants displayed an increase in fiber-degrading
bacteria, associated with the introduction of
grasses in their diet. Our findings highlight the
dynamic nature and individuality of the gut coloni-
zation process in early life. Future studies should
aimed at unraveling the socioecological determi-
nants generating such variation.

Early twentieth-century dissection
methods: A case study from the early
years of the University of Utah’s School of
Medicine.

MEGHAN E. BANTON and DERINNA V. KOPP
Antiquities Section, Utah Division of State History

Construction on the George Thomas Building
(GTB) at the University of Utah in 2016 resulted
in the discovery of commingled human remains.
Evidence of craniotomies, medical laboratory
glassware (ca. 1900 to 1930), and historic
research suggest the remains are anatomical
specimens from the University of Utah's School
of Medicine (UUSM), likely from the period
between the school's establishment (1905)
and completed construction of the GTB (1935).
Research was undertaken to determine how
perimortem alterations observed in the skeletal
assemblage compare to documentation of early
twentieth-century dissection standards, as well as
UUSM specific practices. Standard osteological
methods of recording and analysis were applied
to GTB skeletal assemblage. The results of this
analysis were then compared to historic docu-
mentation relevant to dissection and the UUSM.
These comparisons produced interesting results.
Marks (cuts, sawing, chiseling) displayed in the
skeletal remains are locationally and directionally
identical to those described for craniotomies, lami-
nectomies, and shoulder dissections in anatomy
texts from the time. Course catalogs (1906-07
and 1918-19) indicate the UUSM taught six or
seven anatomy courses focused on dissection
of particular body regions; this is reflected in the
assemblage - there is a varied number of skeletal
elements, suggesting they were buried as bodily
portions as opposed to whole cadavers. The GTB
remains provide direct evidence of dissection
consistent with methodology common to the
period, while the nature of the assemblage affirms
the regional anatomy pedagogy implemented
by the early UUSM. Such findings provide valu-
able insight into early twentieth-century medical
school practices.

The analysis of the skeletal remains was funded by the
University of Utah Campus Planning Department.

Quantifying regional variations of
secondary osteons’ size from white-tailed
deer proximal humeri as a tool to predict
compressive vs. tensile loading

MEIR M. BARAK' and JACK NGUYEN?

"College of Veterinary Medicine, Department

of Veterinary Biomedical Sciences, Long Island
University, 2Department of Biology, Winthrop
University

A fundamental question related to human evolu-
tion is when hominins became bipeds and what
was the locomotor behavior of humans and
chimpanzees’ last common ancestor. Previous
research demonstrated that external and internal
bone morphology can serve as a source of
functional information. The aim of this study
was to find whether the size and morphology of
secondary osteons, the product of intracortical
remodeling, can differentiate between cortical
bone regions loaded in compression vs. tension.
To this end, we used cross-sections from the prox-
imal diaphysis of seven white tailed deer humeri,
a bone that is loaded in bending, as a test case.
In each cross-section we quantified the extent of
intracortical remodeling and secondary osteon,
and central canal size and morphology (circu-
larity). Altogether, 865 and 604 osteons were
analyzed in the cranial (loaded in tension) and
caudal (loaded in compression) cortices respec-
tively. Our results revealed that except for small
periosteal and endosteal areas that contained
primary bone tissue, both the cranial and caudal
cortices were fully remodeled. While secondary
osteon and central canal circularity did not differ
significantly between cortices, both were signifi-
cantly smaller in the caudal (compressive) cortex.
Secondary osteonal area was 8,233 um? and
14,106 ym?, and central canal area was 354 pm?
and 454 pm? in the caudal and cranial cortices
respectively. These results demonstrate that intra-
cortical remodeling in the compressive cortex
forms significantly smaller secondary osteons
and central canals, a fact that may help us to infer
the locomotion behavior of extinct species.

Study was supported by grants from the National Center
for Research Resources and the National Institute of
General Medical Sciences from the National Institutes of
Health.

Genetic relationships and linguistic diver-
sity in present-day populations of South
America

CHIARA BARBIERI"? RODRIGO BARQUERA®,
LEONARDO ARIAS?, JOSE R. SANDOVALS, OSCAR
ACOSTA®, CAMILO ZURITA®7, ABRAHAM AGUILAR-
CAMPOS?, ANA M. TITO-ALVAREZ?, RICARDO
SERRANO-OSUNAS, RUSSELL D. GRAY?, FABRIZIO
MAFESSONI*, PAUL HEGGARTY?, KENTARO K.
SHIMIZU', RICARDO FUJITA®, MARK STONEKING?,
IRINA PUGACH* and LARS FEHREN-SCHMITZ'0™

"Department of Evolutionary Biology and
Environmental Studies, University of Zurich,
Switzerland, 2Department of Linguistic and Cultural
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Evolution, Max Planck Institute for the Science

of Human History, Jena, Germany, *Department
of Archaeogenetics, Max Planck Institute for

the Science of Human History, Jena, Germany,
“Department of Evolutionary Genetics, Max Planck
Institute for Evolutionary Anthropology, Leipzig,
Germany, °Centro de Investigacion de Genética

y Biologia Molecular (CIGBM), Universidad de
San Martin de Porres, Lima, Peru, °Catedra de
Inmunologia, Facultad de Medicina, Universidad
Central del Ecuador, Quito, Ecuador, "Unidad de
Investigaciones en Biomedicina, Zurita&Zurita
Laboratorios, Quito, Ecuador, éClinical Laboratory,
Unidad Médica de Alta Especialidad (UMAE) #

2, Instituto Mexicano del Seguro Social (IMSS),
Ciudad Obregén, Sonora, Mexico, °Carrera de
Enfermeria, Facultad de Ciencias de la Salud,
Universidad de Las Américas, Quito, Ecuador,
°UCSC Paleogenomics, Department of
Anthropology, University of California, Santa Cruz,
USA, ""Genomics Institute, University of California,
Santa Cruz, USA

Studies of Native South American genetic
diversity have been crucial to elucidating early
migrations and broad continental structure. In
recent years, high-throughput genomic data and
denser sampling coverage have provided new
opportunities to disentangle complex histor-
ical scenarios, also at a regional scale. Here, we
analyze the genetic structure of populations living
in western South America, with a focus on their
linguistic histories, by generating Y chromosome
and autosomal data (Affymetrix Human Origins
SNP array). We search for connections between
the Andes, home to expansive complex societies
and to Quechua — a widely spoken indigenous
language family — and Amazonia, with its under-
studied population structure, scattered language
family distribution and rich cultural diversity. Our
results compare the ancient genetic structure of
the region against more recent layers of haplo-
type exchange. A contrasting pattern emerges
between the two kinds of data analyzed: in the
paternal line, we describe a north-south divide
between Quechua speakers, while in the auto-
somal data we detect recent demographic
connections between the two groups, and across
the Andes-Amazonia divide. Long-distance
genetic connections between speakers of Tupi
languages (a widespread Amazonian family)
suggest that here too, indigenous languages were
spread not by cultural contact alone. This parallel
between genetic and linguistic history highlights
how language acts as a preferential tracer of
population mobility within and across ecogeo-
graphic domains.

Wenner-Gren postdoctoral grant (Gr. 9395), University

Research Priority Program of Evolution in Action of the
University of Zurich.

Human brain evolution and language
development: gene expression variation
between human brain language structures
and their homologues in chimpanzees
NICOLE L. BARGER', JILLIAN WEBBER', AUSTIN

K. BEHEL', WILLIAM D. HOPKINS?, BRENDA J.
BRADLEY' and CHET C. SHERWOQOD'
TAnthropology, The George Washington University,
2Comparative Medicine, University of Texas, MD
Anderson Cancer Center

Language is central to human social and cultural
behavior. Although this behavioral specialization
is subserved by evolutionary modification of brain
circuits, its molecular correlates in the language
cortices of the ventral frontal (VFC) and superior
temporal (STC) cortex are poorly understood.
However, these structures are not functionally
discrete and participate in additional networks,
e.g., STC participates in the social brain circuit.
We hypothesized that VFC and STC would share
a large set of differentially expressed (DE) genes
characterized by increased expression in human
brains and distinct from the social brain network.
EdgeR was used to identify DE genes from
RNAseq data comparing human brain language
regions (VFC, STC) and social brain structures
(STC, orbital FC, medial FC, and amygdala) with
their homologues in chimpanzees (5 humans and
5chimpanzees; FC>1 or<-1;FDR p<0.05). Contrary
to our hypothesis, compared to other regions,
STC and VFC contained more genes expressed
lower (LE) in humans, although STC contained
the second largest number of genes expressed
higher (HE). Of the 1306 and 1049 DE genes in the
STC and VFC, respectively, these regions shared
48 LE but only 17 HE genes, while most DE genes
overlapped across all regions analyzed (258 HE;
145 LE). These data suggest that canonical brain
language regions may be characterized by coor-
dinated downregulation of gene expression in
human evolution. Increases in regulatory mecha-
nisms like noncoding RNAs or DNA methylation
could drive this variation, especially given the
prolonged period of human juvenile development
and social nature of language acquisition.

This research is supported by NSF INSPIRE grant
(SMA-1542848).

Faunal turnover at Mille-Logya (Plio-
Pleistocene, Ethiopia) reflects in situ
environmental change: implications for the
origins of Homo

W. ANDREW BARR', DENIS GERAADS?, DENNE
REED? RENE BOBE*%¢, JONATHAN WYNN’ and
ZERESENAY ALEMSEGED®

'Department of Anthropology. Center for the
Advanced Study of Human Paleobiology,
George Washington University, 2CR2P, Sorbonne
Universités, MNHN, CNRS, UPMC, *Department
of Anthropology, University of Texas at Austin,
“Primate Models for Behavioural Evolution

Lab, Institute of Cognitive & Evolutionary
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Anthropology, School of Anthropology,

University of Oxford, S5Gorongosa National

Park, Mozambique, Interdisciplinary Center for
Archaeology and Evolution of Human Behavior
(ICArEHB), Universidade do Algarve, "Division of
Earth Sciences, National Science Foundation,
8Department of Organismal Biology and Anatomy,
University of Chicago

The lower Awash Valley of Ethiopia preserves a
significant record of Australopithecus afarensis at
Hadar and Dikika in addition to the earliest fossil
yet attributed to Homo from Ledi-Geraru at 2.8
Ma. However, understanding the context of the
extinction of A. afarensis and the origin of Homo
is hampered by the limited preservation of sedi-
ments between 2.9 — 2.3 Ma in the region. The
Mille-Logya Project (MLP) preserves fossiliferous
sediments post-dating 2.9 Ma. Here we present
a quantitative analysis of the MLP mammalian
fauna and explore implications of MLP faunal
change for the origin of Homo.

We collected and identified vertebrate fossils
from each of three MLP time-successive fossil
zones: Gafura (NISP=218), the Seraitu Lake
beds (NISP=1100), and Uraitele (NISP=410).
We computed Sgrensen dissimilarity indices at
genus-level for each pairwise zonal comparison.
The younger faunal zones (Seraitu and Uraitele)
are more similar to one another (Sgrenson = 0.31)
than either is to the older Gafura zone (Gafura-
Seraitu Sgrenson = 0.4, Gafura-Uraitele Sgrenson
= 0.44). A correspondence analysis of faunal
abundances revealed that Gafura is composition-
ally more similar to the Hadar Formation faunas
(especially the Denen Dora Member), while Seraitu
and Uraitele are distinct from the Hadar Formation
faunas in having high abundances of open-habitat
alcelaphin and antilopin bovids.

Quantitative analysis of the newly collected MLP
fauna provides evidence for an in situ faunal
turnover consistent with an environmental shift
towards more open habitats, which is broadly
temporally coincident with the first evidence for
genus Homo in the Afar.

Funding to conduct fieldwork was provided by Margaret
and Will Hearst.

Innovations, social learning and traditions
in white-faced capuchins: experimental
and observational approaches

BRENDAN J. BARRETT'? and SUSAN E. PERRY?*
"Cognitive and Cultural Ecology Group, Max
Planck Institute of Animal Behavior, 2Department
of Human Behavior, Ecology and Culture, Max
Planck Institute for Evolutionary Anthropology,
3Department of Anthropology, University of
California, Los Angeles, “Center for Behavior,
Evolution, and Culture, University of California, Los
Angeles

We show how longitudinal research increases our
understanding of innovation and cultural trans-
mission. Using observational and experimental



ABSTRACTS

data collected since 1990 at Lomas Barbudal
Biological Reserve, Costa Rica, we show how
individual differences and behavioral context
affect innovation rates, social learning strategies,
and cultural change in white-faced capuchin
monkeys, C. capucinus. Using a 72,710-hr obser-
vational data set and hierarchical mixture models,
we illustrate how age and sociality predict indi-
vidual-level innovation rates across behavioral
domains. We experimentally examine what
social learning strategies capuchins used to learn
to open Sterculia fruits. Naive individuals were
exposed to knowledgeable tutors who differed
in 7 processing techniques varying in efficacy.
Using experience-weighted attraction models, we
found that individuals exhibited a payoff -biased
learning strategy and were likely to copy tech-
niques of older individuals (but unlikely to copy the
techniques of maternal kin). In a 10-year study of
248 individuals, we used EWA models to examine
if social learning of Sloanea processing changes
with age: Individuals primarily copied older tutors,
but males were more likely to copy age-mates.
Reliance on social information decreased within
an individual’s lifetime, and social learning strat-
egies employed also changed. In a longitudinal
observational study of 21 females, engaged in an
easier foraging task in which the two options were
equally profitable, young females preferentially
used the mother's technique. These studies taken
together, suggest that, younger capuchins are
more likely to seek and incorporate social infor-
mation about foraging tasks, and to do so from
older individuals.

Funding: MPI-EVAN, UCLA; grants: NSF (1638428,
0673226, 848360), NGS (7968-06, 8671-09, 20113909,
9795-15; GRF #1650042), TWCF (0208), Leakey
Foundation (20152777, 20112644, 20082262, 20060592),
Wenner-Gren, ASP ARCS Foundation.

The Diet and the Menu: Temporal and
Regional Variation in Human Paleodiet in
the Prehistoric San Francisco Bay Area

ERIC J. BARTELINK' and MELANIE M. BEASLEY?

TAnthropology, California State University, Chico,
2Anthropology, Purdue University

The late Holocene hunter-gatherer socie-
ties of the San Francisco Bay Area of central
California consumed a wide range of protein
resources, including high trophic level marine
fish, anadromous fish, marine mammals, terres-
trial herbivores, and shellfish. In addition, wild
plant resources were key dietary staples, espe-
cially acorns, small seeds, and root foods. Stable
isotope analysis on 134 burials from the Bay Area
has revealed significant regional and temporal
variation in human paleodiets (4000-200 BP).
In the northeastern Bay Area (n=35), mean 9'°C
and 0N values are =151 £ 1.7% and 14.1 +
2.9%, respectively, reflecting the dietary impor-
tance of high trophic-level marine resources. In
comparison, mean 0'°C and 9'°N values for the

southeastern Bay Area (n=20) are =18.7 + 0.9%
and 9.6 + 1.2%, indicating a greater dietary contri-
bution from terrestrial Cs resources. In the south
Bay Area (n=79), mean 0°C and 9'°N values
are even lower, at =19.3 + 0.9% and 7.8 + 1.2%,
respectively. These values reflect the dietary
importance of Cs plant resources, and suggest
very little input from marine or terrestrial fauna.
0'°C and 0"™N are significantly different between
regions (p<.001, Kruskal-Wallis), reflecting lati-
tudinal differences in the relative importance of
marine versus terrestrial foods among different
bayshore communities. A significant decrease
through time in 9'°C and 9'N values (p<.001,
Kruskal-Wallis) reflects greater intensification
of terrestrial resources from Cs; ecosystems,
including low-ranked plant resources such as
acorns and small seeds. The data provide support
for Late Holocene resource intensification models
posited for prehistoric central California.

Funding for this research was provided in part by the
National Science Foundation (No. 0424292).

Build-A-Calculus: Experimental dietary
research on in vitro dental calculus
BJ@RN PEARE BARTHOLDY, FEMKE H. REIDSMA
and AMANDA G. HENRY

Faculty of Archaeology, Leiden University

This study presents a model calculus system,
which will allow experimental research to be
conducted on in vitro dental calculus. We grow
oral multispecies biofilms on plastic pegs, which
are inoculated with whole saliva and suspended in
artificial saliva for 25 days. The mineral composi-
tion of the in vitro calculus was verified using FTIR
spectroscopy and archaeological and modern
reference calculus.

The biofilms were submerged in solutions (0.5%
w/V) containing wheat and potato starches twice
daily for six minutes. Over the course of the
experiment the biofilms were exposed to a large
quantity of wheat (ca. 45.43x10°) and potato (ca.
3.583x10°) starch grains, of which only a minor
proportion was visible, microscopically, in thecal-
culus (0.0021% and 0.0018%, respectively). The
proportion of small (<20 pm) grains recovered
from the calculus for both wheat (0.0034%) and
potato (0.0032%), was greater than for large (>20
um) grains (0.0003% and 0.0007%, respectively).
These results suggest that only a minor portion
of an individual's diet is retained in the dental
calculus and that there is a size bias in the incor-
poration of starches, such that larger grains may
be underrepresented.

This model calculus system can provide the
framework to perform controlled experiments
addressing fundamental questions and issues
concerning dental calculus, which have yet to be

explored. These include validation of sampling
and extraction methods, the incorporation of
dietary and other markers into the calculus matrix,
and the effects of taphonomy.

This project was funded by the European Research
Council (ERC) under the European Union's Horizon
2020 research and innovation program [grant number
STG-677576 (‘HARVEST’)].

What can we learn from the study of
macroscopic and microscopic dental wear
during childhood?

MARLON BAS'2, FABIAN KANZ? and KATHARINA
REBAY-SALISBURY!

"Institute for Oriental and European Archaeology,
Austrian Academy of Sciences, 2Unit of Forensic
Anthropology, Medical University of Vienna

The dental system is subject to many physio-
logical and morphological changes throughout
childhood. Processes occurring in the oral envi-
ronment begin to affect the teeth as soon as
they erupt. Some of these processes are collec-
tively referred to as dental wear, a complex
chemo-tribological system that modifies first the
microscopic surface of teeth, and then over time
as more matter is removed, its entire macroscopic
morphology. Decades of research have demon-
strated that the physical properties of food and
its preparation influence how these processes act
upon teeth during mastication resulting in differ-
ences in tooth wear. Children in industrialized
societies today can in fact be distinguished from
most other children in the history of our species by
their very slow rates of dental wear. Despite this,
there have been few studies into the formation of
dental wear throughout childhood in non-industri-
alized societies, its influence on the development
of the dental system, and the information it may
contain about children's diet and environment.

Here, we discuss why it is interesting to study
dental wear during childhood, and what infor-
mation relevant to childhood development and
diet is contained in both macroscopic dental
wear and the microscopic enamel surface. To
illustrate we present an analysis of macroscopic
and microscopic dental wear in 84 Bronze Age
and 92 Medieval individuals from lower Austria.
Significant differences in enamel microscopic
texture (anisotropy) and occlusal surface
curvature are detected between samples. We
demonstrate how specific aspects of culture and
technology are reflected in childhood dental wear.
The project “The value of mothers to society: responses
to motherhood and child rearing practices in prehis-

toric Europe’ has received funding from the European
Research Council (grant agreement No 676828).
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The evolution of the human torso: 3D
geometric morphometrics of thorax-pelvis
integration and their applications to body
shape reconstruction

MARKUS BASTIR and NICOLE TORRES-TAMAYO

Paleobiology, Museo Nacional de Ciencias
Naturales CSIC

The skeletal torso is a complex structure of
outstanding importance to understand the evolu-
tion of human body shape, and its reconstruction
allows us to approach the body plan of extinct
hominin species. In the last years, 3D geometric
morphometric  (3DGM) techniques of sliding
semilandmarks have been increasingly used
and have improved considerably the estimation
of missing data. Among the 3DGM approaches,
Two-blocks Partial Least Squares analysis has
shown a great potential for predicting missing
elements by exploiting the covariation between
two structures. The aim of this work is to
predict the thorax morphology of the Kebara 2
Neandertal (Israel, ~60ka) from different pelvis
reconstructions based on thoraco-pelvic covaria-
tion models of N=64 living H. sapiens. Preliminary
results show a Kebara 2 thorax prediction with a
wider lower ribcage than upper ribcage, as well
as an invaginated thoracic spine. This predic-
tion is very similar to a manual virtual thorax
reconstruction made by other authors, with two
minor differences: Kebara 2 thorax prediction is
more symmetrical and seems to have a slightly
more kyphotic thoracic spine than the published
manual reconstruction. Despite these differences,
when we projected several Kebara 2 reconstruc-
tions in PC1-PC2-PC3 subspace they all fell
very close to each other, confirming the similari-
ties between these morphologies. The method
proposed here aims to complement other tech-
niques through the calculation of a mathematical
model that works as a ‘scaffold’ to articulate the
individual fossil elements. Thus, this work extends
the potential of missing data estimation beyond
the methods proposed in reference works.

This research is funded by CGL-2015-63648-P (Ministry
of Economy, Industry and Competitiveness, Spain).

Examining Bone Collagen and Carbonate
Stable Isotope Ratio Homogeneity via
Different Homogenization Methods

CHELSEA BATCHELDER', SAMMANTHA HOLDER!,
THOMAS MADDOX?, LAURIE J. REITSEMA', TOSHA
DUPRAS? and RIMANTAS JANKAUSKAS*
'Department of Anthropology, University

of Georgia, 2Center for Applied Isotope

Studies, University of Georgia, *Department

of Anthropology, University of Central Florida,
“Department of Anatomy, Histology, and
Anthropology, Vilnius University

As the sensitivity of isotope ratio mass spectrom-
eters (IRMS) increases and smaller amounts
of sample are required for analysis, the need
for homogenous samples increases. Here we

compare bone collagen and carbonate sample
replicate homogeneity prepared by mortar and
pestle with and without liquid nitrogen, glass
rod, and nothing. We compared stable isotope
ratio variance and mean among preparation
methods of collagen replicates from a single
individual, which were analyzed on an EA-IRMS
(n=12). Carbonate from a second individual was
analyzed on a Gas Bench-IRMS with preconcen-
tration (Precon, n=12) and Gas Bench-IRMS (n=6).
There were no significant differences in carbon
or nitrogen isotope ratio variance (p=0.28 and
p=0.38), but there were significant differences
in carbon and nitrogen isotope ratio means
(p=5.25e-5 and p=6.68e-4) for EA-IRMS. There
were no significant differences in carbon vari-
ance for Precon or Gas Bench-IRMS (p=0.24 and
p=0.28), but there were significant differences
in carbon ratio means (p=8.57e-8 and p=1.25e-
4). There were significant differences in stable
oxygen isotope ratio variance for Precon and
Gas Bench-IRMS (p=2.2e-16 and p=6.22e-10).
Although there were significant differences in
mean carbon and nitrogen ratios for all IRMS in
this study, these differences fall within the range
of error for the machine and may not be caused
by preparation method. Differences in oxygen
isotope ratio variance indicate that replicates
where nothing was done were not homogenous.
These results suggest that any method of homog-
enization is sufficient for isotopic analysis of bone.

Preliminary analysis of wild ruffed lemur
(Varecia variegata) vocalizations in
Ranomafana National Park, Madagascar
CARLY H. BATIST'?, MENDRIKA

N. RAZAFINDRABE®, FRANCOIS
RANDRIAMANANTENA* and ANDREA L. BADEN'25
"Department of Anthropology, CUNY Graduate
Center, 2New York Consortium in Evolutionary
Primatology, New York, NY, ®Department of Animal
Biology, University of Antananarivo, “Centre
ValBio, Ranomafana, Madagascar, *Department of
Anthropology, CUNY Hunter College

With recent advances in acoustic technology and
software, bioacousticians now have a toolkit with
which to study acoustic structure, function, and
variation. Black-and-white ruffed lemurs (Varecia
variegata) routinely exhibit distinct, contagious
roar-shriek choruses, one of the ~12 calls in their
vocal repertoire. Surprisingly however, there are
only four published studies on Varecia vocaliza-
tions, the majority of which were conducted in
captivity in the 1980's. We conducted a prelimi-
nary study of Varecia vocal communication in 38
individuals from May-August 2019 at Mangevo,
Ranomafana National Park, Madagascar. We
recorded ~1200 calls representing 11 call types,
including two only given by males during mating
(squeal, quack). There were significant differences
in the frequency of call types; this ranged from the
wail (every 52hrs) to the hum (every 18min). Wails,
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barks, and roar-shrieks were only given by groups,
whereas >90% of mus, hums, chatters and growls
were given by single individuals. Females emitted
significantly more hums than males, while males
emitted more mus. Roar-shrieks (mean=14.07s)
and quacks (mean=12s)were the longest calls
and growls (mean=1.29s) and mus (mean=1.69s)
were the shortest. Chatters were given mostly in
aggressive contexts, hums in travel contexts, and
pulsed-grunts following roar-shrieks (though not
always). While our results are largely descriptive,
these fundamental variables have never been
published. With further quantitative analyses, we
can assess if there are acoustic signatures of indi-
vidual, sex, etc. in any of the calls, as well as infer
function based on behaviors prior to and following
different call types.

Funding generously provided by the CUNY Graduate
Center (GC) Provost's Digital Innovations Grant & CUNY
GC Provost's Pre-dissertation Research Fellowship

Early 20t century polio mortality among
non-Maori in New Zealand reflects flat-
tened SES gradient

HEATHER T. BATTLES

Anthropology, School of Social Sciences, University
of Auckland

New Zealand in the late 19" and early 20" centu-
ries had a reputation as a ‘working man's paradise’
for Pakeha (non-Maori, settlers), with extensive
social mixing, low industrialization, relatively low
population densities, and high home ownership
rates. However, some degree of social gradient
remained. The traditional polio model depicts a
positive relationship between the disease and
socioeconomic status (SES), with higher SES
associated with exposure to the poliovirus beyond
infancy/early childhood and consequent higher
mortality rates. The research question addressed
here is whether New Zealand's SES gradient was
strong enough, and linked closely enough to living
conditions (and thus differential virus exposure),
to produce differential polio mortality.

This study uses occupation data from the New
Zealand Census and non-Maori death registra-
tions for the polio epidemics of 1916, 1924-25,
and 1936—-37. Polio deaths were classified by
father's occupation using the Caversham Project
scheme, which includes nine collapsible urban
occupational strata and codes rural occupa-
tions separately. Non-parametric tests showed
limited evidence of either differential mortality
or differences in age at death among collapsed
urban strata. For 1916 only, the rural group had
a higher proportion of deaths (X? (1, n = 95) =
8.341, p =.0039, ® = .30) and higher age at death
(Mann-Whitney U = 828.00, p = .026, r = -0.23),
indicating that rural Pakeha were more isolated
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from poliovirus infection prior to 1916 but faced
similar risk afterwards. These results suggest that
polio mortality reflected the flatter SES gradient of
Pakeha New Zealand society.

This research was funded by a 2016-2018 New Staff

Faculty Research Development Fund (FRDF) grant from
the University of Auckland Faculty of Arts.

Biomechanical Correlates of Mandibular
Premolar Root Variation in Robust and
Gracile Australopiths

SARAH E. BAUMGARTEN, SHUBHAM TAYAL and
DAVID S. STRAIT

Anthropology, Washington University in St. Louis

Mandibular premolar root morphology in early
hominins displays a wide range of variation, and
it has been proposed that root form in primates is
functionally related to diet and feeding mechanics.
This project uses finite element analysis to test
whether differences in premolar root morphology
in two hominin species thought to differ in diet are
associated with stress differences in the enamel
cap, root, and periodontal ligament. Finite element
models (FEMs) were constructed from microCT
scans of mandibular second premolars of one
Paranthropus robustus and one Australopithecus
africanus. The periodontal ligament (PDL) was
modeled as a solid volume between the surfaces
of the root and alveolus, and was capped below
the tooth cervix. The crown, root and ligament
were assigned the appropriate material proper-
ties of enamel, dentin and PDL. The models were
constrained along the surface of the alveolus and
each subjected to a vertical bite force. The magni-
tude of the force in the A. africanus FEM was
estimated as the maximum force capable of being
produced by that species. The force applied to the
P robustus model was equal to the A. africanus
force scaled to the two-thirds power of model
volume, ensuring that any stress differences
between the two models reflected differences
in shape but not size. Resulting stresses in the
roots of the models differed in magnitude but not
distribution. Additionally, root area had a substan-
tial effect on stresses in the PDL, suggesting that
variation in root morphology may be constrained
by PDL mechanics.

Muiltimodal communication in captive
bonobos (Pan paniscus)

KATIE E. BEACHEM

Integrative & Evolutionary Biology, University of
Southern California

Multimodal communication signals occur when
one signaling method is produced, simultaneously
or sequentially, with a different signaling modality.
Humans use multimodal communication across
languages and thus it is seen as a possible basis
for language. It is hypothesized that multimodal
communication is produced to facilitate the

transfer of complex signals or to clarify an incor-
rectly received signal. Bonobos (Pan paniscus) are
closely related to humans and provide an analog
for examining the emergence of multimodal
communication. This study assessed bonobo
multimodal communication to test the following
predictions: that multimodal signals would be
used less often than unimodal communication,
that the rate of multimodal signaling increased
with group size, and that bonobos would employ
multimodal signals more when communicating
with humans rather than conspecifics. To test
these predictions, quasi-randomized all-oc-
currence focal observations were collected on
captive bonobos during June-August 2018. Focal
follows were conducted daily on the colony of 5
animals at the Ape Cognition and Conservation
Initiative (ACCI) in Des Moines, lowa. A total of
1,086 communication signals were collected. In
support of the first prediction, 844 signals were
produced unimodally with multimodal signals
occurring less frequently or 242 times. Group size
did not influence the rate of multimodal signals.
Of the multimodal signals produced, 73% were
directed toward humans while 26.8% were toward
conspecifics (p < 2.2e-16). | propose that bonobo
multimodal signaling may help clarify commu-
nication across species but require a higher
cognitive and energetic output resulting in a pref-
erence of unimodal signals when communicating
within species.

Funded through the department of Graduate Studies

& the Human Biology department at the University of
Southern Californa.

You are what you eat, but are humans
too complicated for dietary mixing
models?: A critique of human paleodiet
reconstructions

MELANIE M. BEASLEY
Department of Anthropology, Purdue University

Stable carbon and nitrogen isotopes are used
to determine relative contributions of protein
resources from the paleo-menu consumed in past
human diets. In ecological research, methods of
interpretation have changed over the years from
graphical methods (simple bivariate plots) to
geometric procedures of three food sources to
linear mixing models to Bayesian mixing models,
which provide probability distributions for the
proportional contribution of each food resource to
a consumer’s diet. These models were developed
on non-human species. Humans are complicated.
Cultural practices for processing food resources,
such as cooking, fermentation, and entomophagy
are an added behavioral layer of complexity to
account for in dietary mixing models. Recent
research on §C and &'®N meat values due to
cooking, 1.8% and 3.5%, respectively (Royer
et al, AUPA. 2017;163:759-771) and &'°N values
from fermentation of muscle tissue with asso-
ciated maggots, 4.5% and 35.8%, respectively

(Beasley et al AJPA. 2019;168(S68):14) indicate
food processing practices need to be considered
in mixing models. This paper adds new data of
8'C values from fermentation of muscle tissue
(n = 225) with associated maggots (n = 304),
3.3% and 5.4%, respectively, to critique the use of
dietary mixing models for human paleodiet recon-
structions. Considering isotope values of bone
collagen represent average protein consumption
during bone growth, approximately a decade of
life depending on the bone, are human paleo-
menus and associated food processing practices
too complex to yield meaningful interpretive value
from mixing model methods applied to under-
standing protein food resources in the past? |
argue, yes.

Species Identification Provides
Information on Trade of Bear Paws in
Chinese Diaspora Communities of the 19*
Century

KRISTINE G. BEATY'?, BRITTANY BINGHAM'?,
MARY FAITH FLORES'??, CARA MONROE'?, J. RYAN
KENNEDY? and BRIAN M. KEMP'?

"Department of Anthropology, University

of Oklahoma, ?Laboratories of Molecular
Anthropology and Microbiome Research, University
of Oklahoma, *Department of Anthopology,
University of New Orleans

By the late 1800s, 400,000 Chinese immigrants
came to the American West Coast in response
to the promise of a land with abundant resources
and opportunity. The large influx of immigrants led
to the development of large-scale trade networks,
not only within North America, but also connecting
the communities to resources from China. These
networks provided access to goods such as bear
paws commonly used in Chinese feasting and
medicinal practices. Archaeological excavations
routinely uncover bear paw remains in Chinese
diaspora sites, but it is unclear from where these
specimens originated. Here, aDNA techniques are
used to identify the species of bear paw remains
and determine whether trade networks or local
sources were utilized by Chinese immigrant
communities. Eighteen bear paw samples were
obtained from the 19" century sites in California
(n=11) and Oregon (n=7). Mitochondrial DNA was
amplified and included a short region containing
a 16 bp deletion that differentiates brown (Ursus
arctos) and black bears (U. americana). Thirteen
(~72%) of the samples amplified and indicated
different sources were utilized depending on
available resources. Paws from brown bears were
most common in Market Street in California and
were either imported from the northern part of the
continent or harvested from the few brown bears
still found nearby until the early 1920s. Black bear
paws were represented in the Oregon sites and
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were probably locally harvested. These results
show that aDNA methods can be used to better
understand how early migrant communities
obtained resources.

22

Early hominin brain evolution: what can
fossil endocasts tell us?

AMELIE BEAUDET

School of Geography, Archaeology and
Environmental Studies, University of the
Witwatersrand

Because of its crucial role in the organism-en-
vironment interactions, the brain represents a
key-element for understanding human evolu-
tion. Despite substantial developments in
paleogenetics and crucial discoveries in paleo-
anthropology, a number of questions about the
mode and the chronology of the emergence of
developmental, structural and functional traits
in the human brain remain to be resolved. The
endocast represents the only direct evidence of
the cerebral condition in fossil hominins. In this
context, a number of methodological barriers limit
our understanding of the evolution of brain shape
and organization in the hominin lineage. Here we
develop a comprehensive approach that inte-
grates extant human variation and fossil evidence
from the well-preserved southern African early
hominin record, as well as newly developed
methods in imaging techniques (e.g., surface-
based comparisons, automatic recognition of
neocortical features), for providing new insights
into the evolutionary history of the human brain.
By quantifying the degree of similarities between
the brain and the endocast and mapping the vari-
ation pattern in extant humans, we demonstrate
that the frontal and temporal areas of the endo-
cast could be considered as reliable proxies for
the corresponding cerebral regions. Moreover, our
study of the fossil record reveals that the overall
shape and organization of the endocasts of Plio-
Pleistocene Australopithecus (e.g., StW 573, Sts
5, MH 1) were closer to extant chimpanzees than
to extant humans. Future investigations of the
poorly known Paranthropus and early Homo cere-
bral condition would be of particular interest for
assessing and contextualizing the emergence of
the derived human-like neuroanatomical features.

Funding support provided by Claude Leon Foundation,
CoE in Palaeosciences, IFAS, NRF, PAST. | thank the CHPC
for access to the supercomputing center.

Life at the crossroads: Isotopic investiga-
tions of diet and mobility in late prehistoric
Transylvania

JESS BECK', HORIA I. CIUGUDEANZ COLIN P.
QUINN?, CLAES UHNER* CHRISTOPHER F. PARE?,
GABRIEL BELAN? RALUCA BURLACU-TIMOFTE?
and TAMSIN C. O'CONNELL®

"McDonald Institute for Archaeological Research,
University of Cambridge, 2Department of

Archaeology and Conservation, Muzeul National

al Unirii, Alba lulia, *Anthropology Department,
Hamilton College, “Rémisch-Germanische
Kommission, Deutschen Archdologischen Instituts,
SInstitut fiir Vor- und Friihgeschichte, Johannes
Gutenberg-Universitat Mainz, ¢Department of
Archaeology, University of Cambridge

The Apuseni Mountains of southwestern
Transylvania, Romania, are home to a wide range
of resources, including salt, tin, and some of the
richest copper and gold deposits in Europe. The
mountains are abutted by the Mures River, which
served as thoroughfare for the movement of
goods and people throughout prehistory. During
the Bronze Age this region thus acted as a signif-
icant cultural economic, and political crossroads
due to the unique confluence of trade, traffic, and
transportation that it made possible. While the
area is home to a rich late prehistoric archaeolog-
ical record, the biocultural backdrop of the region
is poorly understood. This analysis presents the
first major isotopic study of diet and mobility in
the Apuseni region, including the results of over
60 analyses of carbon and nitrogen from bone
collagen (approximately half faunal and half
human) and 22 analyses of carbon and oxygen
from human tooth enamel carbonate. The human
samples encompass a number of key contexts
frequently used in archaeological comparisons,
including the mountains and the lowlands, ceme-
teries and settlements, and the Early and Late
Bronze Age. Ourresults show no statistically signif-
icant differences between human carbon and
nitrogen values for the uplands and the lowlands.
However, our data do reveal significant increases
in human &'°C values over time when comparing
the Early Bronze Age and Late Bronze—Early Iron
Age, and well as significant differences in human
6N values between individuals buried in ceme-
teries and individuals buried in settlements.

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under the Marie Sktodowska-Curie grant
agreement No 7462176.

She Knows Her Stuff: Modern and Ancient
Expert Craftswomen in the Andes

SARA K. BECKER
Anthropology, University of California, Riverside

This research investigates skeletal evidence
of labor (i.e., osteoarthritis and muscle enthe-
seal changes), as performed by 525 females
within the precontact Tiwanaku civilization (AD
500-1100) of the Bolivian and Peruvian Andes,
and compares these labors to those performed
by their modern-day indigenous Aymara descend-
ants who live in the same region and perform
many traditional tasks (ie, non-mechanized
farming, carrying goods on the back over varying
elevations, weaving, pottery production). Using
ethnographic evidence from 21 interviews and 3D
computer-aided video motion capture (mocap) of
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traditional activities, data from these women were
compared to prior published skeletal evidence
of Tiwanaku tasks (Becker 2013, 2017, 2019).
Results show that many of the tools used in prehis-
tory, such as a sharpened and smoothed llama
bone, are the same as those used over a thou-
sand years ago during Tiwanaku times, and that
intense labors, such as farming or craft produc-
tion begins in pre-teen years in both the past and
present. Specific entheseal comparisons also
show a “chopping” motion females from prehis-
toric pastoralist communities perform that can
be correlated to drop spindle weaving or weaving
using mocap data. Osteoarthritis comparisons
were not necessarily directly correlated between
the modern and skeletal group. However, almost
all individuals interviewed complained of back
pain associated with repetitive tasks and this
can be compared to skeletal evidence of lumbar
osteophyte formation linked to both tasks and
advancing age. Overall, focusing on laborers from
the past and present can answer question about
gendered labor and the importance of indigenous
expert knowledge.

Funding for this research was provided by the National

Science Foundation, the Hellman Foundation, and
National Geographic.

Preliminary analysis of the nutri-

tional composition of black-and-white
ruffed lemur (Varecia variegata) diet in
Ranomafana National Park, southeastern
Madagascar

NINA BEEBY'22, JESSICA M. ROTHMAN'2% and
ANDREA L. BADEN'23

'Anthropology, The Graduate Center, CUNY,
2Anthropology, Hunter College, CUNY, ®New York
Consortium in Evolutionary Primatology, (NYCEP)

Characterizing primate nutrition is key to under-
standing the selective forces driving species’
foraging strategies and ultimately how individuals
are able to persist in their environment. Here, we
present preliminary results describing the macro-
nutrient contents of foods consumed by one
community (n=30 individuals) of black-and-white
ruffed lemurs (Varecia variegata) in Ranomafana
National Park, Madagascar across six consec-
utive months of observation. We determine
whether the fruits and leaves, which show consid-
erable temporal variation in dietary proportions
consumed, differ significantly in their macro-
nutrient contents. Results reveal that animals
dedicated 26% of their daily activity budget to
feeding, during which time they consumed 89
different plant taxa (21 fruit, 19 leaf, two flower,
and two leaf petiole). Of these, we analyzed 44
plant samples representing 41 consumed plant
taxa which comprised 87% of the population's
total feeding time. Subjects consumed foods
that contained 2-20% crude protein (CP), 20-89%
neutral detergent fiber (NDF), 10-75% acid deter-
gent fiber (ADF), 2-37% acid detergent lignin
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(ADL), and 1-23% fats, calculated on a dry matter
basis. The moisture content varied from 7% to
55%. Leaves had higher CP than fruits (p=0.01),
yet fibers did not differ significantly (NDF: p=0.29,
ADF: p=0.33, ADL: p=0.19). Fats did not vary signif-
icantly (p=0.08), suggesting fat intake is unlikely
to be limited during the fruit-lean season. These
data allow us to further characterize the diet of V.
variegata and help to explain how resource avail-
ability and nutritional goals interact to constrain
behavioral strategies.

Funding provided by Hunter College.

The “Hoo-Haa effect”: An unfortunate
name for a dramatic effect in female
reproduction

JACINTA C. BEEHNER™?, ALICE BANIEL*, JACOB A.
FEDER®, THORE J. BERGMAN?%® and AMY LU*
"Anthropology, University of Michigan, 2Psychology,
University of Michigan, *Ecology and Evolutionary
Biology, University of Michigan, “Anthropology,
Stony Brook University, *Interdepartmental Doctoral
Program in Anthropological Sciences, Stony Brook
University

In 1978, Thelma Rowell discovered that novel
males could stimulate immediate mating activity
in female patas monkeys. Later, a report on hama-
dryas baboons observed that new males caused
adolescent females to mature early, pregnant
females to abort, and lactating females to resume
fertility, each phenomenon accompanied by
sexual swellings. Here, we summarize 13 years
of data demonstrating all three phenomena in
wild geladas (Theropithecus gelada) in Ethiopia,
and we examine whether such responses provide
fitness benefits for females. Geladas live in family
units where dominant “leader” males sire nearly
all offspring in the unit. Leader males are replaced
every 3 years; and following takeovers, infants
are at risk of infanticide. We found that imma-
ture females that experienced a takeover (N=31),
matured earlier than those that did not (N=49;
p=0.01). Moreover, earlier maturation predicted
earlier first birth and first successfully weaned
infant (N=60; p<0.001). Next, we confirm with new
data that females abort pregnancies after takeo-
vers. Finally, we found that lactating females that
experienced a takeover (N=86) resumed cycling
earlier than those that did not (N=135; 14 vs.
17.5 mos; p<0.001). Because these females did
not conceive earlier (N=55 vs. N=100; 30.9 mos
vs. 30.4 mos), we call these “deceptive” cycles.
Deceptive cycles did lead to higher infant survival
(p<0.001), however, these females also had the
oldest infants. To unite these phenomena, Rowell

coined the term, “the Hoo-Haa effect”. Although
we will not resurrect this particular term, we
propose that these phenomena share a similar
mechanism and deserve further study.

Funding: The National Science Foundation (BCS-
0715179, BCS-0824592, BCS-1723228, 10S-1255974,
10S-1854359); Leakey Foundation (multiple awards),
National Geographic Society (Gr. #8100-06, Grant #8989-
11; Grant #NGS-50409R-18), Fulbright, University of
Michigan, Stony Brook University

50 years of fossil catarrhines from
Rudabénya: sympatry and social
organization

DAVID R. BEGUN
Department of Anthropology, University of Toronto

Between 1967 and 2017, 299 specimens have
been catalogued into the primate collection from
the late Miocene site complex of Rudabénya
(Hungary.) 172 catalogued specimens are
attributable to Anapithecus. These include both
isolated teeth and associated dentitions, totaling
355 teeth, the largest pliopithecoid sample. 94
specimens are attributable to Rudapithecus. At R.
II, the richest locality, Anapithecus is represented
by at least 24 individuals and Rudapithecus by a
minimum of 13. Rudapithecus is characterized
by high size and canine sexual dimorphism, while
Anapithecus has low molar size dimorphism (a
proxy for body size) and large canine dimorphism.
Both taxa are co-mingled within layers, providing
the best evidence of sympatry between a hominid
and a pliopithecoid. R.Il Rudapithecus includes 8
adults (4 males and 4 females), 1 subadult male,
3 juveniles and 1 infant. R.Il Anapithecus includes
12 adult females, 3 adult males and 8 infant/
juveniles. The taphonomy of R.Il resembles a cata-
strophic assemblage and low transport distance,
suggesting that the distribution of sex/age cate-
gories in each taxon is roughly representative.
Anapithecus and Rudapithecus are represented
by dramatically different age/sex distributions,
which is unexpected by chance. With equal
representation of males, females and non-adults,
Rudapithecus resembles a chimpanzeemixed-sex
party and may represent the earliest evidence of
this type of social organization in the hominine
fossil record.

How Do Non-Primate Competitors Affect
the Potential Distribution of Frugivorous
Primates?

RACHEL B. BELL', KAYE E. REED*, JOHN ROWAN?,
LYDIA BEAUDROT? and JASON M. KAMILAR'?

'Graduate Program in Organismic and Evolutionary
Biology, University of Massachusetts Amherst,
2Department of Anthropology, University of
Massachusetts Amherst, *Department of
BioSciences, Program in Ecology and Evolutionary
Biology, Rice University, ‘Institute of Human
Origins, School of Human Evolution and Social
Change, Arizona State University

Global analyses of primate communities have
found that modern climate and evolutionary
history shape community structure. Interspecific
competition among primates and with non-pri-
mate mammals may be an additional important
factor to consider, though we have little knowl-
edge of this potential effect. Competition with
non-primate mammals may be particularly impor-
tant in shaping frugivorous primate distributions
due to the spatially and temporally patchy nature
of fruiting resources. Our study comprehensively
tests how non-primate competitors influence the
predicted distributions of frugivorous primates by
using a species distribution modeling approach
in mainland Africa and Madagascar. We hypoth-
esize that frugivorous non-primate mammals
and primates will limit each other's distributions
via competitive exclusion. We test this hypoth-
esis by comparing abiotic and biotic species
distribution models for 29 sub-Saharan African
and 19 Malagasy primate species in MaxEnt.
Biotic models incorporate potential competitor
ranges as well as the environmental and climatic
variables used in the abiotic models. We predict
that the biotic models will produce more limited
distributions compared to abiotic models by incor-
porating competitive exclusionary forces. We find
that non-mammal competitors are more impor-
tant predictors and limiting factors of mainland
African primate distributions than of Malagasy
lemur distributions. This suggests that non-pri-
mate competitors are not as important in shaping
lemur distributions compared to primates in other
broad geographic regions. The results of this
study reflect the complexities of how interspecific
interactions shape species distributions, as well
as the influence of historical biogeography on
community structure.

This research was funded by the National Science
Foundation (NSF SBE Awards 1551799 and 1551870).

Effects of between group competition on
cooperation and oxytocin in capuchins
MARCELA E. BENITEZ'? and SARAH F.
BROSNAN'23

"Psychology, Georgia State University, 2Language
Research Center, Georgia State University,
3Neuroscience Institute, Georgia State University

Parochial altruism, ingroup favoritism and
outgroup hostility, is an important factor in
promoting cooperation and prosocial behavior
in humans. Numerous studies have shown that
we are more cooperative with group members,
even at a cost to ourselves, when competing
against an outgroup, suggesting that coopera-
tion and intergroup conflict may have coevolved.
If parochial altruism is an important factor in
the evolution of cooperation, other cooperative
primates should, like humans, increase coopera-
tion in the face of between-group conflict. Here,
we examined whether socially-housed capu-
chin (Sapajus apella) monkeys cooperated more
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often when competing against another social
group and the underlying hormonal mechanism
that may promote increased cooperation during
conflict. Using a tug-of-war based barpull appa-
ratus, we found that capuchins were more likely
to cooperate for inequitable, but not equitable,
food rewards in the presence of between-group
competition. Furthermore, a preliminary analysis
(n=23 samples) suggests that urinary oxytocin
was higher after competing with another group
(M=124.28 pg/mg) compared to the no compe-
tition control (M=21.95 pg/mg) but only, again,
when outcomes were inequitable. These results
mirror studies in humans, supporting the hypoth-
esis that both parochial altruism and the biological
underpinnings of these behaviors are evolution-
arily conserved in the primate taxa.

This research was funded by the GSU Brains & Behavior

Seed Grant and the National Science Foundation (SBE
19719305)

Navigating identity politics in genomics
research: a case study of Afro-
descendants in Puerto Rico

JADA BENN TORRES

Department of Anthropology, Vanderbilt University,
Vanderbilt Genetics Institute, Vanderbilt University

Within human population genetics, the concept
of population is fundamental to addressing ques-
tions about the nature and dynamics of human
genetic variation. Though typically defined as
a geographically restricted (potentially) inter-
breeding group to the exclusion of other groups,
the concept of population in reference to humans
is multifaceted when accounting for historical
factors that also shape mate choice. Defining
a population is further complicated by identity
politics, that is, social and political contexts that
influence how people identify themselves as a
member of a group or community. In groups that
have experienced long-term social, economic, and
political marginalization, identity and identity poli-
tics become especially critical in genomics work
that aims to address questions about the roles
that social structures have in shaping genetic
variation.

In this paper | draw from my more recent field-
work experience in collecting genetic samples
from African-descended Puerto Ricans for a
project designed to address questions about
intra- and inter- island diversity and genetic
ancestry. Because Puerto Ricans generally adhere
to a national narrative proclaiming a ‘tri-cultural
heritag€, that is descent from Native American,
African, and European peoples, the ways in
which people identify, or not, becomes a polit-
ical statement in itself. By sharing the challenges
that | have faced in deciding who to recruit and
who ultimately enrolled in my study, | show that

intersubjectivity on questions of identity between
the researcher and participants are fundamental
to defining a population and the eventual success
of this type of genomic work.

This research was funded with a grant from the Office of
Equity, Diverity, and Inclusion at Vanderbilt University.

The application of GIS to three-dimen-
sional scans of the auricular surface of
the ilium to create a new age estima-
tion method using the Hamann-Todd
Osteological Collection

KRISTA E. BENNETT

Geography and Anthropology, Louisiana State
University

The ability to accurately estimate age at death
for adult skeletons has been the focus of bioar-
chaeologists and forensic anthropologists for
decades. Most age estimation methods for adult
remains provide age categories that are often too
narrow, too broad, or too vague. The goal of this
project was to combine 3D scans with GIS tools
to produce physical morphology maps of the
auricular surface in order to produce quantifiable
characteristics for age assessment leading to
narrower age ranges.

A NextEngine™ HD Desktop 3D scanner was used
to scan the auricular surface of 200 os coxae
from the Hamann-Todd Collection. ScanStudio
HD Pro™ software was used to process the
scans and produce xyz coordinate points. ESRI
ArcMap™ software v. 10.6.1 was used to create
digital elevation models and raster data for anal-
ysis. Three features were selected for mapping
in ArcMap: exostosis on the retroauricular area,
changes to the apical area, and porosity on the
auricular surface. Samples were divided into
seven groups by 10-year age increments (20-29,
30-39..70-79, 80+) and analyzed using analysis of
variance (ANOVA). The ANOVA tests did not result
in statistically significant p values between age
groups and the three variables of interest.

Although the results for this method were not
statistically significant, the study demonstrates
the ability to use 3D scans in ArcMap to evaluate
the morphological variations observed on the
auricular surface. These findings suggest further
testing with higher resolution scanners may
capture more detail producing characteristics that
can be quantified for age assessment.

This research was funded in part by a Robert C. West
Graduate Student Field Research Award from the
Department of Geography and Anthropology at Louisiana
State University.
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History of health in the Chinese Bronze
Age: Results from five seasons of the
Mogou bioarchaeology project
ELIZABETH BERGER', JENNA DITTMAR?, IVY
HUI-YUAN YEH?, RUILIN MAO* HUI WANG® and
GUOKE CHEN*

1Anthropology, University of California, Riverside,
2McDonald Institute for Archaeological Research,
University of Cambridge, 3School of Humanities,
Nanyang Technological University, *Archaeology,
Gansu Provincial Institute of Cultural Relics and
Archaeology, SResearch Center for Scientific
Archaeology, Fudan University

From 2015-2019, the international team of the
Mogou Bioarchaeology Project has collaborated
with the Gansu Provincial Institute of Cultural
Relics and Archaeology to examine the human
remains from the large Bronze Age cemetery of
Mogou (1750-1100 BCE), excavated between
2008 and 2012. The collection includes over
5000 sets of human remains of all age classes.
The team has examined around 750 individuals
for age, sex, postcranial metrics, oral health, and
paleopathological lesions. The work is ongoing,
but has so far revealed trends in health and
demography that are suggestive of the interac-
tion between social, environmental, behavioral,
and biological factors. For instance, the preva-
lence of nonspecific indicators of physiological
stress (41.6% of individuals with CO/PH, 43.1%
of individuals with dental enamel hypoplasias,
47.1% of individuals with new bone formation on
the appendicular skeleton) are higher than those
at other published sites in the region. The popu-
lation also seem to have experienced a notably
high prevalence of interpersonal violence (11.4%
of adults). The cemetery has also yielded individ-
uals with lesions suggestive of a range of specific
infectious, metabolic, and congenital illnesses
(e.g. tuberculosis, scurvy, DISH, ankylosing spon-
dylitis, carcinomas). This paper reviews the team’s
findings so far and their significance for our under-
standing of Bronze Age Northwest China.

NAP Start-Up Grant, Nanyang Technological University;
Chinese National Social Science Grant (18ZDA225);
Esherick-Ye Family Foundation; AAPA Cobb; Association
for Asian Studies; Banco Santander, University of
Cambridge; LRCCS University of Michigan

Demographics of 19th century Italian
psychiatric patients: A review of the Siena
Craniological Collection

JACQUELINE M. BERGER

Department of Anthropology, University of South
Florida

Interestinarchaeological study addressing historic
institutional contexts has steadily increased,
addressing the treatment of marginalized popula-
tions and the frequent collection of their remains
in the furtherance of early anatomical study.
Some of these analyses have specifically exam-
ined institutions for the treatment of the mentally
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ill, and how asylum demographics may differ
from the general population. In general, a majority
of studies concerning asylums have focused
on contexts in English-speaking countries. The
current study examined the Siena Craniological
Collection (SCC) from Siena, Italy, specifically the
patients of the 'Ospedale Psichiatrico S. Niccolo
(San Niccolo Psychiatric Hospital - SNPH), as
identified by the diagnoses listed in the collection
registri (catalogs). The study analyzed the sex
distribution of 200 patients from the SNPH, and
compared these results to the 1861 census of the
Province of Siena, to determine if there was any
association between sex and status as a psychi-
atric patient. Chi-square analysis (a= 0.05) found
no significant difference (X2 = 1.613,df = 1,p =
0.204) in sex distribution between the sample of
SNPH patients and the general population of
the Province of Siena in 1861. Additionally, age
and primary psychiatric diagnoses, including
potential sex-based differences, were examined.
Based on these findings, sex was not a factor
contributing to higher rates of hospitalization
for a particular group, although there are more
males than females in the asylum assemblage.
Further investigation of the demography of SNPH
patients is required to understand how various
groups may have been marginalized through
institutionalization.

Genomics of adaptation, convergence, and
evolutionary conservation in haplorrhine
primates

CHRISTINA M. BERGEY', AMBER E. TRUJILLO??,
TODD R. DISOTELL??, ANTHONY J. TOSI* and
ANDREW S. BURRELL?®

"Department of Genetics, Rutgers University,
2Center for the Study of Human Origins,
Department of Anthropology, New York University,
3New York Consortium in Evolutionary Primatology,
“Department of Anthropology, Kent State University

A taxonomically diverse dataset of whole genome
sequences allows comparative insight into adap-
tation, including positive and negative selection
and parallel evolution. We have assembled the
most taxonomically comprehensive genomic
dataset of primates to date by sequencing
over a dozen anthropoid genomes (including
Alouatta, Cebuella, Chiropotes, Leontopithecus,
Pithecia, Saimiri, Sapajus, Trachypithecus, Nasalis,
Presbytis, Semnopithecus, Lophocebus, and
Mandrillus) and aligning these and other available
primate genomes. Using this dataset, we identify
signatures of positive and negative selection on
coding regions, as well as genomic regions of
evolutionary conservation across primate line-
ages. The genome-wide dataset allows us to
test hypotheses informed by primate behavior,
ecology, and morphology using classes of genes
united by functional annotation. For instance,
of the 3,333 transcripts of genes in the human
genome known to be associated with malaria,

an average of 2,286 were recovered for the newly
produced genomes. We analyze the ratio of
nonsynonymous to synonymous changes with a
branch-site test for episodic diversification, identi-
fying, for example, signatures of positive selection
on genes implicated in malaria resistance in
humans and mice. Conversely, we also identify
signatures of evolutionary conservation, such
as a variant in the Afro-papionins that is other-
wise conserved in all other vertebrates surveyed,
suggesting functional importance. As the variant
is near the gene encoding bone morphogenetic
protein 2 (BMP2), it warrants further study for its
potential effect on skeletal development in the
Afro-papionins. Our results illustrate the power of
taxonomically dense genomic datasets for insight
into primate evolution.

Funded by the National Science Foundation
(BCS1640500 and BCS1717188)

How did mandibular morphology evolve in
H. sapiens? A geometric morphometrics
approach to the role of allometry during
the emergence of our species

INGA BERGMANN, JEAN-JACQUES HUBLIN,
PHILIPP GUNZ and SARAH E. FREIDLINE
Department of Human Evolution, Max Planck
Institute for Evolutionary Anthropology

Our study explores the morphological evolution of
human mandibles during the last 300,000 years
in order to discuss the taxonomic position of key
specimens from the African Middle Pleistocene
as well as the Levantine and Chinese early Late
Pleistocene. These early H. sapiens are from the
sites of Jebel Irhoud, Tabun, Border Cave, Klasies
River Mouth, Skhul, Témara, Qafzeh, Dar-es-
Soltane, El Harhoura and Zhirendong. While their
faces show clear H. sapiens affinities, the mandi-
bles display a mosaic morphology. Additionally,
their generally large size could relate to archaic
shape features. We wuse (semi)landmark
geometric morphometrics methods to quantify
mandibular shape among early H. sapiens (n=13),
Upper Paleolithic H. sapiens (n=87), Holocene
humans (n=38) and Neanderthals (n=27). We
visualize allometric patterns for all groups and for
the pooled sample, to explore how gracilization
trends affect the expression of shape features.

Early H. sapiens variably possess derived traits
unique to the taxon, including a lateral position of
the mandibular notch crest, an antero-posteriorly
decreasing corpus height and a chin. The retro-
molar space is mostly absent. We identified a
continuous shape and size trend within H. sapiens
beginning in the Upper Paleolithic, associated with
the gracilization of the mandible. Even though all
groups possess a distinct allometric pattern, size
always affects chin morphology, ramus width,
corpus length and the degree of prognathism/

orthognathism. Accordingly, many so-called
“archaic” features displayed by early H. sapiens
and Neanderthals can be attributed to their large
size.

Adaptation and human adaptability and
its implications for the peopling of the
Americas: a Big Data approach

DANILO V. BERNARDO'? and TATIANA F. DE
ALMEIDA®*

"Laboratdrio de Estudos em Antropologia
Bioldgica, Bioarqueologia e Evolugdo Humana,
Universidade Federal do Rio Grande, 2Programa
de Pds-Graduagé@o em Antropologia, Universidade
Federal de Pelotas, *Hospital Israelita Albert
Einstein, “Eretz.bio - Incubadora de Startups,
Instituto Israelita de Ensino e Pesquisa

The contributions of Bioarchaeology as a disci-
pline fundamentally based on an investigation of
the biocultural interactions of past populations
are crucial to understanding the occupation of the
New World, allowing the proposition of models
discussing origin, dispersion, and chronologies
of Native Americans. In this context, the amount
and diversity of data are enormous and results
sometimes seems to be conflicting for different
areas. Mathematical approaches once used to
understand each of these areas are opening
space to different strategies to analyze all data
together and deliver one history for all disciplines.
In the era of Big Data Bioarchaeology can make
sense of genetics, morphology and other human
marks and fill the gaps left by one or other disci-
pline. From many times genetics were considered
as the most trustable source of information
regarding human evolution, but other areas, such
as cranial morphology, are proving to be just as
insightful. Here we present a study based on a
Big Data approach to evaluate the biological affin-
ities of New World autochthonous populations by
means their craniometric measurements (taken
in accordance with Howells’ protocol) and genetic
variation data. The populational structure of these
affinities, were exploited by a series of tests of
correspondence considering environmental and
archaeological information, as a proxy of biocul-
tural and adaptability constraints, for prediction
of the best dispersion scenario of settlement
of Americas. Our results suggest that a very
complex scenario, with multiple possibilities may
be considered as the more likelihood explanation
for the origins of human in Americas.

A Partial Cremation from the Later Stone
Age of Northern Malawi

ALEX BERTACCHI', JESSICA CEREZO-ROMAN?,
JESSICA C. THOMPSON?, JAY STOCK?, DOUGLAS
KENNETT*, FLORA SCHILT® and ELIZABETH
GOMANI-CHINDEBVU®

"Department of Anthropology, Yale University,
2Department of Anthropology, University of
Oklahoma, ®Department of Anthropology,
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Western University, “Department of Anthropology,
University of California, Santa Barbara, ®Institute of
Archaeological Sciences, University of Tlibingen,
%Malawi Department of Museums and Monuments,
Ministry of Youth, Sports, and Culture

Later Stone Age (LSA) hunter-gatherer mortuary
practices in sub-Saharan Africa do not include
documented cremations. Here, we report the first
evidence of intentional burning in an LSA mortuary
context from the site of Hora 1, Northern Malawi.
In 2017-2018, the Malawi Ancient Lifeways
and Peoples Project recovered a fragmentary
subfossil adult female skeleton consisting mainly
of limb elements, clustered towards the center of
a 20-30cm consolidated ash feature. Macro- and
microscopic observations show that the feature,
dated to 9540-9450 calBP (Uga-30618, OxCal 4.3)
represents an in situ burning event. The individual
fits within the range of phenotypic variation found
among LSA hunter-gatherers from South Africa.
Visual inspection of the bones revealed that 51%
had some carbonization and 35% had some
calcination, but only 2% were fully calcined. FTIR
of four calcined specimens show incomplete
heat-induced recrystallization, with one spec-
imen evidencing surficial transformation. Bone
breakage patterns are typical of direct heating
of a fleshed body in an open fire, and cut marks
indicate perimortem defleshing of long bones.
Comparison with faunal remains show different
depositional and thermal histories for the human
and nonhuman assemblages. These data indicate
intentional burning but incomplete cremation of
the individual, potentially preceded by defleshing.
This was followed by collection of remains into the
center of the ash and removal of larger elements
such as the skull. Four additional interments at the
site — two infants and two adults — are unburnt
and nearly complete, showing that this treatment
was not typical of the time and region.

The fieldwork and laboratory analysis were funded by

Emory University and the Wenner-Gren Foundation for
Anthropological Research (Grant #9437).

The curious case of the fabella, an
increasing common knee sesamoid bone
MICHAEL A. BERTHAUME'?, ERICA DI FEDERICO®
and ANTHONY MJ. BULL?

Division of Mechanical Engineering and Design,
London South Bank University, 2Department of
Bioengineering, Imperial College London, *School
of engineering and Material Science, Queen Mary
University of London

The fabella is a sesamoid bone located in the
tendon of the gastrocnemius behind the lateral
femoral condyle. The fabella is ubiquitous in
cercopithecines, present in lesser apes, absent
from great apes, and present in humans. Here,
we report on fabella prevalence in a Korean
population (n = 106 individuals, CT scans) and
perform a systematic review and meta-anal-
ysis to 1) examine human biological variation in

fabella prevalence rates and 2) the role of genetic
and environmental factors in fabella develop-
ment. Fabellae were present in 52.83/44.34% of
our individuals/knees. No sexual dimorphism
was detected in our sample, nor was fabella pres-
ence correlated to height or age. Interestingly,
a Bayesian mixed effects linear model revealed
fabella prevalence rates are ~3.5 times higher
in 2000 than 100 years before, while prevalence
rates for 10 other sesamoids in the hands and feet
have remained constant. We hypothesize this is
due to global increase in nutrition and body size.
Our meta-analysis (n = 66 studies, 21,626 knees,
studies from 1875-2019) revealed that, today,
fabellae are ~2.5% more common in men than
women, increasingly common with age, and there
is antisymmetry within unilateral (one fabella/indi-
vidual) cases, supporting the role of environment
in fabella development. Conversely, the higher
percentage of bilateral cases (one fabella/knee,
72.94%) and global, regional variation in preva-
lence rates supportstherole of genetics in fabella
development. Taken together, we hypothesize
the ability to form a fabella may be genetically
controlled, but the mechanisms that trigger fabella
ossification may be environmentally controlled.
This research was commissioned by the National

Institute for Health Research using Official Development
Assistance (ODA) funding.

From cementum microstructure to popu-
lation structure. Reflection on the value of
cementochronology for construction of
age-at-death profiles

BENOIT BERTRAND™? VADIM MESLI", ANNE
BECART', SOPHIE VATTEONI'?, MARTINE
VERCAUTEREN, VALERY HEDOUIN' and DIDIER
GOSSET!

'EA 7367 UTML - Unité de Taphonomie Médico-
Légale, Univ. Lille, CHU Lille, France, 2UMR 7194
HNHP - Musée de 'Homme, Muséum national
d'Histoire naturelle, Paris, France, *Direction de
I'Archéologie, Douaisis-Agglo, “Anthropology and
Human Genetics, Univ. Libre de Bruxelles, Belgium

Accuracy and reliability of the methods for
obtaining mortality data at individual level are
central concerns in critiques of palaeodemog-
raphy. Age estimation using dental cementum
deposits is assumed to be the closest attribute
to a chronometric measure of age-at-death. This
assertion has generated interest in the applica-
bility of cementochronology to assess mortality
profiles. Recent advances demonstrated that
cementochronology is a two-tier performance
technique with lower accuracy for subjects
over 60 and a precision that differs between
age groups. Taking advantage of the correlation
between chronological age and cementum annuli
on a reference collection [r=0.93; p=0.000; n=200],
we calculated matrix of age group frequencies for
ten-annuli and five-annuli intervals. Following the
Age Length Key method, we computed the age
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distribution of a sample of a post-medieval popu-
lation [n=100] and performed similar approach
based on cranial suture closure. Results show
the characteristic flattening of age distribution
based on cranial suture while distribution based
on cementum diverges and does not mimic the
distribution of the reference sample. This absence
of "age mimicry” can be attributed to the correla-
tion between annuli intervals and age that is higher
than for conventional indicators used in palaeode-
mography. Furthermore, the distribution resulting
from the probability vector method applied to
cementum differs from profiles computed from
usual cementochronological estimates where
elderly individuals are strongly underrepresented.
Interestingly, age classes with higher preci-
sion and accuracy vyield peaks suggesting that
cementochronology could be a victim of its own
performance for some age categories.

Variation in human eccrine sweat gland
density and its relationship to heat
dissipation

ANDREW W. BEST', DANIEL E. LIEBERMAN? and
JASON M. KAMILAR'™®

"Department of Anthropology, University

of Massachusetts, 2Department of Human
Evolutionary Biology, Harvard University,
0rganismic and Evolutionary Biology, University of
Massachusetts

Humans’ capacity to cool by sweating far
surpasses that of other primates and mammals
and is linked with hallmark events in human evolu-
tion including expanded foraging and locomotor
behavior, near-naked skin, and bigger brains, all of
which depended upon increased ability to dissi-
pate heat. Despite the significance of this trait to
the human genus, the evolution of human sweat
gland density and contemporary variation in gland
density are poorly understood, as are its physio-
logical implications. Here, we use a lab-based
approach to quantify active sweat gland density
and heat dissipation capacity. In particular, we
used pilocarpine and iontophoresis to stimulate
sweat glands in six body regions for 16 people.
We used a whole room metabolic chamber to
measure sweat volume during moderately stren-
uous exercise foreight people. Gland densities
range from 63- 147/cm?, with higher densities in
the arms, torso and back than the legs, and high
interindividual variation. We found that individuals
native to warm climates produce less sweat in
response to pilocarpine than temperate natives,
and heat-trained endurance athletes sweat more
than sedentary volunteers. In addition, we found
that active gland density correlated with body
surface area. Our results provide an initial insight
into modern human sweat gland diversity and the
evolution of this unique human trait.

Funded by the Leakey Foundation and the University of
Massachusetts Amherst.
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An osteobiographical model of care: Case
study of Carrier Mills, IL Individual 194
KALEIGH C. BEST', JESSICA R. SPENCER'"? KEVIN
N. CABRERA'? and ALECIA SCHRENK?®
TAnthropology, Southern lllinois University, 2Center
for Archaeological Investigations, Southern lllinois
University, *Anthropology, University of Nevada,
Las Vegas

The prehistoric Midwest site of Carrier Mills
(8000-2500 BP) provides a unique opportunity to
examine the everyday life of individuals in a hunt-
er-gatherer society with high levels of non-lethal
violence, chronic illness, and increasing levels
of disease. Individual 194, a 30-45-year-old late
Middle Archaic male, exhibits an extensive amount
of pathology and healed trauma combined with
a chronic treponemal infection, which would
have resulted in increasing levels of impairment
throughout the course of his life. Individual 194
has a dislocated right hip, immobilized left elbow
due to inflammation and bone growth, crushed
and fused lower spine, destructive lesions to the
cervical vertebrae and fractures to several ribs,
right wrist, and nasal bones. There is also general
periostitis present throughout the remains, the
presence of treponemal disease, dental pathol-
ogies, and an osteoblastic reaction on the right
humerus. The presence of cloacae and degree of
bone formation suggests he survived for some
time after the life-altering event(s). However, he
would have had several impairments which would
have limited his physical activities and he would
have required help with many of his daily activi-
ties. This presentation constructs a general model
of care for Individual 194's injuries using the
Bioarchaeology of Care methodology. The results
indicate that the healthcare provisioning provided
by family or members of his community would
have required extensive time and resources,
which would have had an overall effect on the
community. How individual 194's identity may
have changed in the community and the potential
community response is discussed.

Temporal Comparisons of Survivorship
and Frailty in Late Prehistoric East
Tennessee

TRACY K. BETSINGER’, MARIA O. SMITH2 and
SHARON N. DEWITTE?

"Anthropology, SUNY Oneonta, 2Anthropology,

lllinois State University, *Anthropology, University of
South Carolina

The Late Mississippian period (AD 1300-1600)
in East Tennessee was characterized by perma-
nent aggregated settlements of intensive maize
agriculturalists. There are two distinct cultural
phases: the Dallas phase (AD 1300-1550), which
is ubiquitous in the region, and the Mouse Creek
phase (AD 1400-1600) in the Chickamagua
Reservoir. Dallas sites have evidence of social
status differences, while the Mouse Creek sites
have less social differentiation. These disparities

along with differences in settlement organization
and physiography may be reflected in distinct
health patterns. Previous research assessing
treponemal disease and general health indicators
have found differences both within the Dallas
phase and between the two phases. This study
examines patterns of survivorship within and
between the two phases. We hypothesize that
at Dallas sites, higher status individuals will have
better survivorship than lower status individuals,
and that the Mouse Creek phase will have higher
survivorship than the Dallas phase. To test these
hypotheses, demographic data from eight Dallas
sites (n=1586) and three Mouse Creek sites
(n=719) were assessed for 1) all individuals, 2)
just adult males, and 3) just adult females using
Kaplan Meier survival analysis. Results indicate
greater survivorship among higher status individ-
uals at Dallas sites and that female survivorship
declines from the Dallas Phase to the Mouse
Creek phase, a pattern that is not found among
males or the entire sample. These results suggest
that social status/role, settlement organization,
and physiographic differences play significant
roles in morbidity and mortality.

Differential diagnosis of external auditory
meatus atresia and scalp avulsion at the
Fallen Tree site at St. Catherines Island,
Georgia, USA

BARBARA J. BETZ', REBECCA MAYUS', KATHRYN
E. MARKLEIN? and CLARK S. LARSEN'
TAnthropology, The Ohio State University,
2Anthropology, University of Louisville

Diagnosis of paleopathological processes in
archaeological skeletal remains is often compli-
cated due to the generalized nature of bone
response to many diseases. A case study from
the early contact-era St. Catherines Island Fallen
Tree site (16" century CE) demonstrates the need
for bioarchaeologists to consult clinical literature
and incorporate expertise in human physiology
and soft-tissue anatomy to improve diagnoses
of pathological conditions within specific biocul-
tural and archaeological contexts. The etiologies
of two cranial pathological conditions found on
the skeleton of an adult female individual were
differentially diagnosed through examination of
historical and current medical literature. The left
temporal displays congenital atresia (absence) of
the external auditory meatus. The individual would
have experienced hearing impairment throughout
life. Although microtia of the auricle was also
possible, skeletal evidence is insufficient to deter-
mine the size or morphology of the outer ear.
Additionally, a crescent-shaped lesion present on
the external table of the frontal and parietal bones
is accompanied by abnormal endocranial pitting
consistent with documented cases of historical
and industrial scalp avulsion. The extent of bone
response suggests that the individual lived for
a period of more than a month following injury

and experienced immune reactivity, likely due to
infection, prior to death. Differential diagnosis of
external auditory atresia and survived scalp avul-
sion illustrates the importance of incorporating
clinical literature into bioarchaeological interpre-
tations of pathological conditions to improve
understanding of possible physical and social
consequences experienced by individuals in the
past.

This research was supported by the St. Catherines Island
Foundation.

Great Ape Cerebral Organoids Recapitulate
Evolved Differences in Gene Expression
Observed in Primary Brain Samples
APARNA BHADURI', MOHAMMED A. MOSTAJO
RADJI", MATTHEW SCHMITZ', MADELINE
ANDREWS?, TOMASZ J. NOWAKOWSKI', OLIVIA
MEYERSON', SAINATH MAMDE', ELIZABETH

DI LULLO', BEATRIZ ALVARADO', MELANIE
BEDOLLI", TYLER D. FAIR', IAN T. FIDDES?, ZEV
KRONENBERG? MARINA BERSHTEYN', EVAN

E. EICHLER? ARNOLD KRIEGSTEIN', BRYAN J.
PAVOLVIC' and ALEX A. POLLEN'

"Neurology, UCSF, 2Genome Sciences, University of
Washington, *Genomics Institute, UCSC

Primate brains vary dramatically in size and organ-
ization, but the genetic and developmental basis
for these differences has been difficult to study
due to lack of experimental models. Pluripotent
stem cells and brain organoids provide a poten-
tial opportunity for comparative and functional
studies of evolutionary differences, particularly
during the early stages of neurogenesis. We
hypothesized that human and chimpanzee brain
organoids would preserve key features of gene
expression observed during normal brain devel-
opment and could reveal evolved changes in
gene expression. We found that brain organoids
preserve the majority of gene co-expression
relationships observed in primary tissue, but
also identified several differences related to
elevated metabolic stress in organoid models.
We next compared gene expression divergence
observed between species using in vitro models
with species differences observed in developing
human and macaque cortex. We found that brain
organoid models, but not non-neural cell types,
recapitulated a significant proportion of species
differences in gene expression. Our results
suggest that great ape organoid models can be
used to identify tissue-specific gene expression
changes that evolved along the human lineage.
Ultimately, great ape organoid models could be
applied beyond studies of progenitor cell evolution
to decode the origin of recent changes in cellular
organization, connectivity patterns, myelination,
synaptic activity, and physiology that have been
implicated in human cognition.
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A theoretical mechanobiological perspec-
tive on shear stress as an osteogenic
stimulus

HENNA D. BHRAMDAT and DAVID J. DAEGLING
Anthropology, University of Florida

Functional and mechanical interpretations of
bone morphology posit a role for stress distribu-
tions experienced in growing skeletal elements
and determination of their cross-sectional
geometry. The potential role of shear stresses
as signals for bone apposition during ontogeny,
however, has been generally overlooked, partially
due to the emphasis on beam models for retrod-
icting stress histories.

Assuming magnitude of torsional loads are
roughly proportional to body size throughout
growth, we utilize the formula for a twisted thin
tube to characterize stress distributions during
growth from initial geometries of asymmetric and
symmetric ellipses. Growth is based on Macaca
nemestrina females, with theoretical apposition
rates (not exceeding those observed in vivo) calcu-
lated weekly for 10 years (German et al. AJPA
1994). Bone growth is determined from separate
algorithms in which osteogenic activity responds
to 1) local stress magnitudes proportionally and
with respect to safety factor thresholds, 2) an
invariant attractor stress magnitude, and 3) stress
gradients, with steeper gradients inducing greater
apposition. These three aspects of the stress
environment have each been hypothesized to
constitute the primary osteogenic signal in the
skeletal mechanics literature.

In this model, stress gradients perform inade-
quately when compared to attractor and local
stress stimuli, in that ultimate stress is exceeded
before the end of model runs. Initial geometry
influenced the relative efficiency of growth, in
that mature cross-sections of initially asymmetric
bones are notably thinner and achieve higher
safety factors in the presence of shear stress
compared to initially more symmetrical bones
experiencing similar osteogenic parameters.

Supported by NSF BCS -1440532

Could woodworking have driven lithic tool
selection?

REBECCA E. BIERMANN GURBUZ and STEPHEN
J.LYCETT

Department of Anthropology, University at Buffalo,
SUNY

Understanding early stone tool technologies
and their function, especially how this relates to
form, is imperative to understanding the early
archaeological record and the behavioral evolu-
tion of stone-tool-producing hominins. Stone
flakes have potentially been used since at least
3.3 million years ago (mya), which may represent
a key step in hominin evolution. Flake function,
and its relationship to morphology, has long been

examined, almost exclusively for meat acquisi-
tion tasks. However, archaeological evidence for
woodworking dates to at least 1.5 mya, at Peninj,
Tanzania and Koobi Fora, Kenya. Furthermore,
Pan troglodytes have been observed using sharp-
ened sticks to hunt, thereby adding a phylogenetic
argument to ancient woodworking. Nonetheless,
woodworking has only been rarely examined in
relation Paleolithic tool use. Here, we experimen-
tally investigated stone flake cutting efficiency,
as measured by time, during woodworking tasks
and how this relates to flake size. Specifically, two
groups of 15 participants each used simple (chert)
flakes to remove a defined area (1 x 6 cm) from
wooden shims. One group used “small” flakes
(40-59 mm length) and another group used “large”
flakes (70-109 mm length). The group using
larger flakes was significantly (Mann-Whitney
U=51, p=0.01) more efficient (took less time) for
the woodworking task. Our results demonstrate
that larger flakes could have been preferentially
chosen by hominins for woodworking, consistent
with previous data generated experimentally in
other (non-woodworking) tasks.

Genomic adaptation to high altitude in the
Andes

ABIGAIL W. BIGHAM', AINASH CHILDEBAYEVA?,
JULIEN WEINSTEIN®, MELISA KIYAMU#,
GIANPIETRO ELAASS, MARIA RIVERA-CHIRAY,
FABIOLA LEON-VALERDE* FRANK S. LEE® and TOM
D. BRUTSAERT®

"Anthropology, UCLA, 2Archaeogenetics, Max
Planck Institute for Science of Human History,
3Anthropology, University of Michigan, “Ciencias
Bioldgicas y Fisioldgicas, Universidad Peruana
Cayetano Heredia, SExercise Science, Syracuse
University, °Pathology and Laboratory Medicine,
University of Pennsylvania Perelman School of
Medicine

Approximately 11,000 years ago, humans colo-
nized the Andean Altiplano boasting an average
height of 12,000 feet. Genome-wide scans for
natural selection nominated Egl-9 homologue 1
(EGLNT), whose protein product regulates the
cellular response to hypoxia, as a robust candi-
date gene for high-altitude adaptation among
Andeans. Subsequent work identified five genetic
markers near EGLNT that were associated with
higher aerobic capacity (VO.max) in hypoxia
among Peruvian Quechua. This finding supported
the hypothesis that natural selection increased
the frequency of an EGLNT causal variant that
enhanced Quechua O, delivery or use during
exercise at altitude. Nonetheless, the causative
variant(s) contributing to Andean adaptation
has not been identified. To do so, we rigorously
characterized EGLNT sequence variation in the
Andean population by performing next genera-
tion DNA sequencing for 48 Peruvian Quechua
residents of high altitude and 48 Mexican Maya
residents of low altitude. Evidence for natural
selection was assessed using standard statistical
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methods including LSBL, Tajima's D, and iHS.
Next, SNPs with compelling evidence of func-
tional importance were evaluated for significant
associations with altitude-adaptive phenotypes
using our full Andean Quechua cohort whose
constituents allow us to control for the develop-
mental effects high-altitude exposure. Finally,
we measured EGLNT mRNA levels in a subset
of 100 participants to determine if EGLNT SNP
genotypes were associated with changes in
EGLNT expression. By integrating evolutionary
and functional approaches in the study of human
adaptation to high altitude, this research provides
critical insight into the molecular mechanisms
governing functional, adaptive change.

This project was funded by the National Science
Foundation, the Leakey Foundation

Allee effects in nomadic foragers

REBECCA BIRD
Anthropology, Pennsylvania State University

Throughout human evolutionary history, drastic
population losses have accompanied dramatic
shifts in climate. While models of habitat selec-
tion have typically been employed to predict
settlement and mobility decisions under condi-
tions when climate change reduces resource
availability, they have typically not considered the
demographic implications of living at low popu-
lation density. Here, we draw on a unique record
of Aboriginal responses to population losses in
the late contact-era of Australia. In the context of
reduced population density, ideal free distribution
models predict landscape use should contract to
the most productive habitats, and people should
avoid areas that show more signs of extensive
prior use. However, ecological or social facilitation
due to Allee effects would predict that the inten-
sity of habitat use should correlate positively with
the presence of others. We analyzed recent fire
footprints and fire mosaics from the accumula-
tion of several years of landscape use that were
visible on aerial photographs imaged between
May and July 1953. Structural equation modeling
revealed that, consistent with an Allee IFD, there
was a positive relationship between the extent of
fire mosaics, and the intensity of recent use, and
this was consistent across habitats regardless of
their quality. Our results suggest that even under
conditions of low population density, when many
high quality habitats are empty, people still aggre-
gate in large social groups and are drawn back to
persistent places on the landscape. We conclude
that Allee effects may complicate simple predic-
tions of habitat choice, especially under a
demographic squeeze.

This research was supported by NSF grant
SBR#1459880.
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A modern take on ancient goat herding:
comparing the sustainable grazing prac-
tices of today to the biochemical results of
Greek husbandry in antiquity

KATHERINE G. BISHOP?, SANDRA GARVIE-LOK,
MARGRIET HAAGSMA? and SOPHIA KARAPANOU?
'Anthropology, University of Alberta, 2History

and Classics, University of Alberta, *Ephorate of
Antiquities, Diachronic Museum in Larissa

Bioarchaeologists are showing an increased
interest in animal-based studies to interpret
how humans lived in the past. Stable isotope
analysis of animal teeth has become an impor-
tant tool for assessing how humans managed
animals by providing insight into their diet and
mobility. Ethnographic observations of modern
shepherding practices also provide key insight
into how humans interact with their animals and
how animals behave in different environments.
We present an ethnoarchaeological approach
that combines observations of modern goat
herders with the stable isotope values recorded
from ancient Greek goat teeth. A sample of four
goat third molars was collected from two sites in
Thessaly, Greece dating to the Hellenistic (323 —
30 BCE) period. Intra-tooth isotope variation was
measured from microsampled dental enamel to
examine diet (carbon, °C), seasonality (oxygen
8'80), and mohility (strontium, &’Sr/2°Sr) of ancient
goats. The resulting isotope values indicated
management styles that varied according to
available water and foraging source, mobility,
and season. While working with a modern goat
herder in Edmonton (Alberta) in 2019, the first
author observed how modern shepherding strat-
egies are strongly shaped by the dietary needs,
digestive physiology, and behaviours of goats,
and the landscape and resources available to the
herd. These sentiments are also evident in ethno-
graphic studies of modern Greek shepherds and
ancient literary sources. Throughout our study we
record commonalities in behaviours, actions, and
decisions of goat herders across time and space.
Ultimately we use an ethnobioarchaeological
approach to understanding goat herding today
and thousands of years ago.

Funding was provided by the Social Sciences and
Humanities Research Council of Canada, the Killam
Trusts, various sources at the University of Alberta, and
the Canadian Association of Physical Anthropology.

boneMachine: An R Package for Rotation
and Analysis of Computed Tomography
Scans and Other Three-Dimensional Data

AARON D. BLACKWELL' and AMY S. ANDERSON?
'Anthropology, Washington State University,
Pullman, WA, 2Anthropology, University of
California, Santa Barbara, CA

The scoring and analysis of skeletal material and
bone images from medical imaging is frequently
done via manual, visual scoring. However, large
datasets require standardized and automated

analysis. Our newly developed boneMachine
package provides functions in R for working with
three-dimensional data such as those produced by
computed tomography (CT), magnetic resonance
imaging, and other forms of medical imaging. We
demonstrate the utility of boneMachine for biolog-
ical anthropology and bioarchaeology by analyzing
CT scans of crania from the Smithsonian National
Museum of Natural History (n=23). We automati-
cally score these scans for expression of porous
cranial lesions (e.g., porotic hyperostosis and
cribra orbitalia), which are often interpreted as
skeletal indicators of systemic childhood stress.
We then demonstrate the additional functions of
boneMachine, which include the ability to create
two-dimensional visualizations and statistical
summaries of bone density, cortical thickness,
and other characteristics. boneMachine includes
functions for performing arbitrary rotations in
three dimensions, remapping to square voxels,
interpolating or downscaling to lower and higher
resolutions, identifying object surfaces, calcu-
lating statistics from regions of interest (ROIs),
and producing visualizations of slices or surfaces.
The functions are particularly designed to allow for
batch processing of 3D images to create compa-
rable measurements for ROIs or the entire object.
The boneMachine package will be released with
open source code, allowing for customization
for particular research needs. Although written
with CT scans of bone in mind, the functions in
boneMachine are written to be general purpose
and might be applied to many other research
questions involving three-dimensional data.

Dosimetry and ESR Analyses at Senéze,
France: Dating Villafranchian Monkeys and
Associated Fauna

BONNIE A.B. BLACKWELL'? ERIC DELSON34567,
KIERAN P. MCNULTY®, TERENCE D. CAPELLINI®,
JOEL I.B. BLICKSTEIN?, ANNE R. SKINNER?,
STEPHEN R. FROST', EVELYNE DEBARD'" and
MARTINE FAURE™

'Chemistry, Williams College, 2RFK Research
Institute, 3Anthropology, Lehman College/CUNY,
“Vertebrate Paleontology, American Museum of
Natural History, SPhD Program in Anthropology,
CUNY Graduate Center, SNYCEP (New York
Consortium in Evolutionary Primatology), ’Institut
Catala de Paleontologia Miquel Crusafont

(ICP), Universitat Autonoma de Barcelona,

Spain, 8Anthropology, University of Minnesota,
°Human Evolutionary Biology, Harvard University,
°Anthropology, University of Oregon, ""Université
de Lyon, UCBL, Villeurbanne, France, "2UFR Temps
et Territoires, Université Lumiére Lyon 2, France

The fossil mammal site of Seneze, located
within a volcanic crater in the Massif Central, has
yielded many nearly complete skeletons since
1892. The only primates are the holotype skull of
Paradolichopithecus arvernensis and a partial ulna
of Macaca. The site defines the late Villafranchian
interval of early Pleistocene age, but its exact date

is controversial, estimated between 1.6 and 2.1
Ma. New fieldwork directed by Faure, Delson and
the late Claude Guérin from 2001-2006 aimed
to clarify stratigraphy, age, paleoenvironment
and taphonomy. One fossiliferous horizon was
bracketed by argon/argon dates of 2.21 and 2.16
(+0.02) Ma; another horizon ca 300 m distant over-
lies a date of ca. 2.1 +0.03 Ma. Blackwell (assisted
by Frost, McNulty and Capellini) collected data for
ESR analysis in 2007 near the latter. TL dosim-
etry, Y spectrometry and neutron activation
analyses measured the sedimentary dosimetry.
Sedimentary water concentrations ranged 11-36
wt%. Volumetrically and time-averaged sedimen-
tary and time-averaged cosmic dose rates ranged
from 1.5 to 2.0 mGy/yr above and below the
bone-bed, but up to 3.0-4.0 inside it. For each tooth
studied, 5-8 subsamples were independently
dated by standard ESR, while U uptake rates were
analyzed by isochron analyses. Enamel U concen-
trations averaged 3-6 ppm, dentine 70-100 ppm,
and bone 60-80 ppm depending on the tooth and
subsample. Accumulated doses ranged from
2799 to 4721 Grays. Dates for two teeth suggest
that bioturbation has mixed younger fauna into
the Villafranchian deposits, but preliminary dates
for Dicerorhinus etruscus teeth were 1.52.1 Ma,
assuming p = 4-8.

NSF grants to Skinner, Blackwell and Delson. Fieldwork
support: National Geographic Society, Leakey Foundation
and CUNY. Logistical and financial support from ESR
Foundation, Williams College, and RFK Science Research
Institute.

How extreme are Kodhini’s twinning rates?
A Geospatial and Temporal Look at Indian
Twinning Rates

RAYMOND BLAIR', JOSEPH BONNER? AADHYAA
SHENOY', SAVANNAH EWING', GREGORY
SAVARIMUTHU?, JANCY FRANCIS® and LORENA
MADRIGAL'

Anthropology, University of South Florida,
2Precision Medicine, City of Hope National Medical
Center, *Department of Anthropology, Kannur
University

India’'s -twin-birth-rate (TBR) has varied consider-
ably within both physical location and temporal
space, ranging from 10.5 and 12.44 per thousand.
In the current work, we show that the so-called
“twin town” of Kodhini in the Southern state of
Kerala has experienced a twinning rate signifi-
cantly higher than the background rate of Indian
twinning. We also compare Kodhini's rate with
those of two other areas which have experienced
an increase in twinning during the same time:
in the Morena area of Madhya Pradesh and in
Madurai, Tamil Nadu.

The population adjusted average twinning rate
for India during the time period 1920-2015 was
10.65. In comparison, Madurai (Tamil Nadu) had
a twinning rate of 56 percent from 1979-1982
(Thirumalaikolundusubramanian et al, 1986), and
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Morena (Madhya-Pradesh) had a twinning rate of
37.4 percent for the period 1963-1973 (Goswami,
1987). Kodinhi's twinning rate increased from a
low of 14% in the 1920s to a high of 61% in the
2000s (Raker et al. 2018). Although these twinning
rates were highly significant when compared with
the background twinning rate, Kodhini's remains
the highest of all.

Our work brings to light the importance of
addressing the possible causes of the “twin
epidemic” not only in Kodhini but also in these two
other “twin foci”. Kodinhi is part of the Nannambra
panchayat. Although it is a rural area, it is well
connected by train and air. We wonder if during
these decades these populations might have
been exposed to insulin-like growth factors which
may cause polyovulation.

Funded by an NSF EAGER award. Funded by the CAS
Faculty Travel award.

Dental reduction, physiological stress,
and changing subsistence: Alterations to
dental characteristics associated with the
transition to agriculture in prehistoric Ohio
ERIN C. BLANKENSHIP-SEFCZEK'? JOHN P,
HUNTER®, MARK HUBBE?2 ROBERT COOK? and
DEBBIE GUATELLI-STEINBERG?

Cultural and Social Studies, Creighton University,
2Anthropology, Ohio State University, *Evolution,
Ecology and Organismal Biology, Ohio State
University

Following the introduction of new dietary
elements and/or food processing techniques
during the transition to agriculture, dental reduc-
tion occurred in anatomically modern humans.
The general trend associated with smaller teeth
in human evolution is a simultaneous simpli-
fication in trait expression. Complicating our
understanding of tooth size and morphological
change in agricultural populations, is the pattern
of increased physiological stress in groups tran-
sitioning to horticultural subsistence practices.
Previous studies suggest the presence of devel-
opmental physiological stress resulted in an
increase, rather than decrease, in the complexity
of crown morphology. To measure the rela-
tive significance of systemic stress in dental
morphology, this study explores the relationship
between subsistence change, stressful events
and dental size during the transition from hunting
and gathering to agricultural subsistence in
prehistoric Ohio. Crown sizes, cusp spacing, and
dental morphology were recorded for the molar
teeth of 62 hunter-gatherers and 108 agricultural-
ists from the Ohio Valley. Wilcox and Chi-squared
tests were run to assess statistical significance.
Results show that the agricultural group exhibited
significantly smaller teeth (p<0.001), increased
prevalence of stress markers (p<0.001), and a
greater frequency and size of accessory cusps (p
=0.012). Thus, these findings support the associ-
ation between physiological stress and increasing

molar crown complexity. Furthermore, results
demonstrate that the trend of dental reduction
and crown simplification are not necessarily
associated. Based on these findings, increases
in physiological stress with the transition to agri-
culture appear to result in more, rather than less,
complex molar morphology even while teeth are
reducing in size.

This research was funded in part by the Alumni Grant

for Graduate Research and Scholarship and the Larsen
Award.

Sex, gender, and gendered roles among
the Purisimiio Chumash: An integrative
approach

MICHELE M. BLEUZE

Anthropology, California State University, Los
Angeles

The demarcation between female and male
subsistence-related activities among Chumash
groups along the southern California coast
became increasingly less distinct from the Early
Period (~8500 BP-3000 BP) through the Late
Period (~800 BP-missionization). It is unclear if
this trend was a regional or local phenomenon
partly because peripheral Chumash groups have
not been as well-studied as the more centrally
located groups in the Santa Barbara Channel area.
This study examines sex differences in utilitarian
burial accompaniments and midshaft femoral
diaphyseal shape and robusticity in a sample
of Middle Period (~3000 BP-800 BP) Purisimfio
Chumash from Point Sal, California, to assess
the relationship between subsistence-related
gendered roles and sex. For analytical purposes,
utilitarian burial accompaniments were assigned
a gender of “feminine” or “masculine” based on
ethnohistoric and ethnographic data. Frequencies
of gendered utilitarian burial accompaniments
were not significantly different between the sexes.
Significant sex differences in femoral diaphy-
seal shape suggest males may have engaged in
more mobile activities than females. The relative
strength of the femur, however, was not signifi-
cantly different between the sexes. The mortuary
and osteological data give somewhat conflicting
results. Gendered utilitarian burial accompani-
ments in this Purisimfio Chumash sample do
not often align with sex, which is consistent with
previous studies on other Chumash groups. When
estimated sex based on standard osteological
methods is ambiguous or when skeletal sex esti-
mation is not possible, the use of utilitarian burial
accompaniments to infer the sex of individuals
at Chumash sites should be approached with
extreme caution.
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Crypt fenestration enamel defects have

no association with childhood morbidity
or mortality at Tlatelolco, a Mesoamerican
urban center (1350-1521 CE)

KELLY E. BLEVINS' and JOSEFINA MANSILLA
LORY?

'School of Human Evolution and Social Change,
Arizona State University, 2Direccién de Antropologia
Fisica, Instituto Nacional de Antropolgia e Historia

Evidence of adverse conditions during early
life can be recorded in the skeleton. It has been
demonstrated, however, that the presence of
physiological stress indicators is not clearly asso-
ciated with mortality risk. The relationship among
stress indicators and metabolic and infectious
disease has not been as intensively investigated,
most likely due to the low frequencies at which
these conditions manifest skeletally. Crypt fenes-
tration enamel defects (CFEDs) are hypoplastic
defects primarily identified on the deciduous
canines. The proximate cause is thought to be
traumatic injury during the first year of life to the
developing tooth germ, which is vulnerable when
the overlying cortical bone is abnormally thin. To
determine if childhood morbidity and mortality are
linked to early life adversity as recorded by CFEDs,
CFEDs, evidence of metabolic and infectious
disease, and age at death were recorded in juve-
nile skeletal remains from Tlatelolco (n = 35), the
densely-populated commercial center of the Aztec
empire. Individuals with (n = 11) and without (n =
24) CFEDs have a similar prevalence of metabolic
and infectious disease, and survivability is similar
between individuals with and without CFEDs.
The overall high prevalence of infectious and
metabolic disease in individuals with and without
CFEDs (25-64%) shows that both groups survived
in diseased states long enough to develop skeletal
lesions. These data suggest that CFEDs do not
represent a physiological trade-off or an adaptive
response and are not suitable proxies for periods
of physiological stress that have lasting effects on
morbidity and mortality outcomes.

This research was funded by a Fulbright-Garcia Robles
Fellowship.

Self-Reported Childhood Socioeconomic
Status and Dental Health in the William M.
Bass Donated Skeletal Collection

LYDIA BLIZZARD and HALEY E. HORBALY
Anthropology, The University of Tennessee

Socioeconomic status (SES) has previously been
used to measure health disparities in modern
populations. Alongside post-secondary education
and life-long occupation, access to health care is
often variant among social classes. This study
aims to explore the relationship between cate-
gories of SES using dentition within the William
M. Bass Donated Skeletal Collection (WMB) and
to understand how it relates to access to health
care. The WMB at the University of Tennessee
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represents a modern population of individuals
with varying self-reported SES. The self-reported
SES of 186 individuals were scored on a scale of
1 to 4, with four representing the highest socioec-
onomic class. We evaluated the same individuals
on a presence/absence basis for dental work
(such as wisdom teeth removal, fillings, or
veneer placements) as well as untreated dental
pathology, periodontal disease, or dental caries.
Descriptive statistics show that the majority of the
donors included in the study (92.6%) had dental
work present, while just over half (60.6%) exhib-
ited untreated dental pathology. Mann-Whitney U
tests indicate there is no significant difference in
the presence of dental pathology (p=0.4) or dental
work (p=0.09) among individuals of different SES
groups. This finding indicates that socioeconomic
status might not be a primary factor in the pres-
ence of dental work or untreated dental pathology
among individuals in this sample.

Identification of disease at Verteba Cave,
Ukraine

TRE BLOHM?', JORDAN KARSTEN? and MERADETH
SNOW!

"Anthropology, University of Montana,

2Anthropology and Religious Studies, University of
Wisconsin-Oshkosh

As ancient DNA methods and techniques
advance, researchers have become increasingly
interested in obtaining DNA from the bacteria that
may have infected individuals in the past. Using
bioinformatics, researchers can identify bacteria
at taxonomic levels as precisely as their species
level. This can be immensely helpful in identi-
fying disease in past populations and inferring
their transmission and effect on the populations.
A recent promising bioinformatic tools is the
Heuristic Operations for Pathogen Screening
(HOPS) tool. HOPS is suggested to be better than
current metagenomic tools, highly specific, sensi-
tive, and reliable (Hubler et al 2019). Given these
suggestions, this project explores the metagen-
omic bacterial community of 106 genomes from
the Tripolye culture from Verteba Cave, Ukraine
using HOPS to identify bacteria to the genus and
species level. This site is of interest because the
Tripolye culture (4800-2900 cal BC) were one of
the first archaeological culture in Southeastern
Europe to live an agriculturally rich lifestyle,
pastoralize animals, and establish large settle-
ments with high population densities (Karsten
et al. 2014). This distinctive lifestyle would have
had significant impact on their health relative
to mobile hunter-gatherers previously living in
the same area. The genomes from the individ-
uals who resided here have suggested possible
identification of Mycobacterium  tuberculosis
complex members using Kraken software previ-
ously (Blohm et al. 2019). The HOPS data show

that the population studied at Verteba Cave were
influenced by disease, notably from the MTBC
complex, as result of the biocultural conditions of
the Neolithic package.

Seasonal-scale variability in diets of homi-
nins from Turkana, Kenya

SCOTT A. BLUMENTHAL', THURE E. CERLING?,
KENDRA L. CHRITZ?, JULIA A. LEE-THORP?,
FREDRICK MANTHI® and SHIRLEY STRUM®
'Department of Anthropology, University of Oregon,
2Department of Geology & Geophysics, University
of Utah, ®Department of Geography, University

of Oregon, “School of Archaeology, University of
Oxford, °Earth Sciences Department, National
Museums of Kenya, ®Department of Anthropology,
University of California, San Diego

The well-documented expansion of C, vegetation
in eastern Africa since the Pliocene is accompa-
nied by increasing consumption of C, foods by
hominins and other mammals. Previous research
on hominin diets has focused on inter-individual
variation, and it is critical to investigate aspects of
within-individual niche flexibility. We address diet
change within the lifetimes of individual homi-
nins from the Turkana Basin, Kenya using laser
ablation isotopic analysis. We present results
on intra-tooth isotopic variability for specimens
identified as Australopithecus anamensis (n=5),
Kenyanthropus  platyops (n=6), Paranthropus
aethiopicus (n=3), Paranthropus boisei (n=6), and
Homo (n=6) ranging in age from 4.2 to 1.5 Ma.
We find significant intra-tooth [U'*C variability
among specimens of A. anamensis (mean range
=2.9%), K. platyops (3.2%), P aethiopicus (4.8%),
and Homo (3.8%), reflecting significant diet
changes on intra- and inter-annual time scales.
In contrast, we find lower intra-tooth -[i'*C varia-
bility among specimens of P boisei (mean range =
2.1%). These results demonstrate that diets were
highly variable even among early Pliocene homi-
nins, notably including the early habitual biped A.
anamensis. We contextualize these results with
comparisons to laser ablation intra-tooth profiles
from other extinct taxa, including Theropithecus
(n=18), non-Theropithecus papionins  (n=4),
Colobini (n=2), herbivores (n=3), and extant Papio
(n = 7). The ecology of early hominins must be
understood in the context of seasonal-scale
shifts between Cs; and C,-dominated diets, which
can influence selective pressures associated
with resource availability, nutritional balance and
competitive interactions.

We thank the Natural Environment Research Council and
the National Science Foundation for support.

What a population is, and is not, matters:
ancestry, evolution and racist science
DEBORAH A. BOLNICK'2 and AGUSTAN FUENTES?

'Department of Anthropology, University of
Connecticut, ?Institute for Systems Genomics,

University of Connecticut, *Department of
Anthropology, University of Notre Dame

The term “population” has a long and complex
history. In evolutionary biology, at least since
the maturation of the modern synthesis, scien-
tists have generally followed Ernst Mayr and
Theodosius Dobzhansky in seeing the “population”
as the fundamental unit for assessing, interpreting,
and describing evolutionary processes. However,
even in most classic applications of this term,
there is huge variability and much dissonance in
how “population”is defined, used, and interpreted.
[t has become commonplace in many disciplines
to treat populations more or less as an ‘I know it
when | see it” category. This is deeply problematic,
particularly in studies of human evolution, human
biological diversity, and ancient DNA. When such
non-synonymous and varied “units” as continental
“populations”, language groups, regional and local
‘culture” groupings, nationalities, ethnic groups,
religion, geographic ‘races”, socio-political-his-
torical groupings, documented demes, assumed
demes, single or low-sample paleo “species’, and
even unknown but measurable genetic signa-
tures of “ghost” lineages are used in overlapping
ways and treated as comparable “populations” for
analytical purposes, it creates a risk of poor scien-
tific outcomes, inaccurate racialized assertions,
and grave mischaracterizations of complex and
dynamic human histories and processes. Here
we illustrate this substantive problem using exam-
ples from paleogenomic studies of European,
American, and archaic “populations,” demon-
strating that the majority of ways we are thinking
about, and using, “population” does not map accu-
rately to human behavior, history, and structure.
We end by considering possible new models to
help us move towards more consistent, more
valid, less racist, and more scientific practices.

Skeletal element distribution of imma-
ture Homo naledi remains in the Dinaledi
Chamber, South Africa

DEBRA R. BOLTER'? and MARINA C. ELLIOTT'

Evolutionary Studies Institute, University of the
Witwatersrand, 2Anthropology, Modesto College

In 2013-2014, a large volume of Homo naledi
fossil remains were recovered from the Dinaledi
Chamber in the Rising Star Cave system in South
Africa, and date to 335,000-236,000 years ago.
A minimum number of 15 individuals were iden-
tified based on dental remains; 9 of which were
immatures.

Of the 2013-2014 specimens, 76 represent
immature postcranial elements. Remains were
recovered from the surface, and to a depth
of 16 cm below the surface of the Chamber
floor. Of the immature material, 83% was recov-
ered from the primary excavation pit. Surface
immature postcrania mostly clustered to the
southwest of the primary excavation pit. These
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remains are analyzed here, with specific atten-
tion to their placement in space, and depth. The
goal is to assess skeletal element distribution in
the Chamber, and to associate the postcranial
remains by space, depth and maturity indicators.

Results indicate that 1) immature materials occur
at all depths; 2) immature remains are intermin-
gled with adult specimens; 3) immatures now
number 10, bringing the total number of individ-
uals represented in the assemblage to 16. The
Dinaledi Chamber fossil assemblage is unique in
paleoanthropology in that of 16 total individuals
recovered, a remarkable 10 are immatures, and
that they range across all life stages — infants,
young and old juveniles, and sub-adult. This
situation is unprecedented compared to other
Pleistocene sites and provides a unique oppor-
tunity to study the ontogeny of a single regional
Homo population.

The microbiomes of female lemurs vary
structurally by species, body site, and
ovarian hormone cycles

SALLY L. BORNBUSCH', NICHOLAS GREBE', SIERA
LUNNZ CHELSEA SOUTHWORTH2 KRISTIN DIMAC-
STOHL' and CHRISTINE M. DREA'2

Evolutionary Anthropology, Duke University,
?Biology, Duke University

Microbiomes, that differentially occupy epithelial
surfaces of vertebrate hosts, play important roles
in host health, reproduction, and behavior. Vaginal
microbiomes help prevent sexually transmitted
infections and promote reproductive success,
whereas more external communities, such as
labial and axial microbiomes, promote epithelial
maintenance or aid in the manufacture of bodily
odors used in chemical communication. Our
understanding of the factors that shape host-as-
sociated microbiomes, and ultimately dictate their
functions, derives principally from human studies
and would benefit from a broader compara-
tive approach. Using female ring-tailed lemurs
(Lemur catta) and Coquerel's sifakas (Propithecus
coquereli), we examined three microbiomes (the
vaginal, labial, and axillary) across a full ovarian
cycle to determine the relative influences of stable
(species identity and mating system) versus tran-
sient (ovarian cycle and hormone concentrations)
factors on microbiome structure. We used 16S
amplicon sequencing of microbial samples to
determine microbiome composition and enzyme-
linked immunosorbent assays of blood samples
to determine hormone concentrations. We found
that microbial consortia significantly differed
between lemur species and body sites, and
that estradiol and progesterone concentrations
predicted aspects of microbiome structure. For
example, sifakas showed a similar relationship to
that seen in humans whereby estradiol correlates
with abundances of lactic acid bacteria in vaginal
microflora, suggesting a similar estrogenic
mechanism that influences primate reproductive

health. By illustrating the dual roles of stable and
transient factors, and the importance of endocrine
mediation in structuring various microbiomes, we
add to the growing understanding of host-mi-
crobe dynamics and their implications for primate
health and behavior.

Funding was provided by NSF BCS 1852151 REU
Supplement for NSF BCS 1749465.

A child on display: Approaches in under-
standing a found mummified medical
specimen

BAILEY B. BORRESON and ALLISON J. FOLEY
Sociology and Anthropology, College of Charleston

Despite its long history, the trade in, and display
of, mummified human remains, has increasingly
been met with sound criticism. While many of
these ethical discussions center around archae-
ological remains, human remains intended for
medical display warrant their own ethical analysis.
In this study, we present the case of a mummi-
fled medical specimen, a young juvenile fixed to a
stand/base with musculature, nerves, circulatory
system (colored), and various organs preserved
and displayed. Rumored to have been seized as
the illicit “souvenir” of a naval officer returning
from Asia, the mummy was transferred to the
longtime custody of forensic anthropologist Dr.
Ted Rathbun before its transfer and extended
storage in the Charleston County Coroner’s Office.
The College of Charleston retained custody of the
mummy, which exhibited substantial deteriora-
tion, in 2017.

The purpose of this case study is to not only
analyze, understand, and conserve this mummy,
but also to de-objectify this child, who, for the last
several decades, has been passed around and
displayed as a specimen rather than as a human-
ized individual. With respect to the first research
goal, this presentation explores efforts to estab-
lish a provenience and health profile of the child
through imaging, molecular analysis, and gross
observation. In addition to these methods, we
present on-going conservation and preservation
efforts to diminish further decay of this individual.
Providing greater context to this case study, we
also present a history of medical mummification,
a history of the trade in medical specimens, and
an ethical analysis of this practice.

Metabolic iron and copper stable isotope
fractionation in mature rhesus macaques
(Macaca mulatta)

RENEE D. BOUCHER'"*#, HYLKE N. DE JONG'?, ERIN
R.VOGEL'?, LINDA V. GODFREY? and SHAUHIN E.
ALAVI®

TAnthropology Department, Rutgers University,
New Brunswick, 2Department of Earth and
Planetary Sciences, Rutgers University, New
Brunswick, *Anthropology Department, Rutgers
University Center for Human Evolutionary Studies,
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“Anthropology Department, University of California,
Santa Cruz, Department of Collective Behavior,
Max Planck Institute of Animal Behavior, Konstanz

The isotopes of trace metals, such as iron (Fe)
and copper (Cu) have been shown to be less in
human adult males relative to females, and this
sex effect has been linked to female menstru-
ation. However, this variation has never been
measured in non-human primates. We hypoth-
esized that because rhesus macaques have
a similar menstrual cycle to humans, the sex
variation in Fe and Cu should be similar to adult
humans. To test if there was a similar sex effect
in rhesus macaques, we investigated the isotopic
fractionation of &*Fe and 6°Cu of 20 pre- and
peri-pubescent rhesus macaques (Macaca
mulatta) from the Caribbean Primate Research
Center, Puerto Rico. We sampled bulk occipital
bone and incisors, from which Fe and Cu were
separated and measured by MC-ICP-MS. Our
results show that there is a significant relationship
between 8%Cu fractionation and sex in rhesus
macaque occipital bone (p = 0.0014), with §*°Cu
values higher by 1.4 % in males compared to
females. This effect was not present in incisors,
which reflect earlier, pre-pubescent life stages.
However, we found an interaction between age
and sex that affects 6°°Cu fractionation in rhesus
macaque occipital bone, suggesting that age
could potentially influence &%Cu fractionation
depending on the sex of the individual. We found
no significant relationship between &%Fe values
and sex in rhesus macaque occipital bone or inci-
sors. Our results show that Cu metabolism has
the potential to be a useful supplementary tool in
future primatological, archaeological and paleo-
anthropological studies.

Rutgers Center for Human Evolutionary Studies (CHES)
Barry C. Lembersky Undergraduate Research Award,
Aresty Research Center Undergraduate Research
Fellowship, and Bigel Endowment in Anthropology

Ontogenesis of the manual and pedal
motor systems in a comparative approach
in the arboreal Microcebus murinus and
mainly terrestrial Papio anubis

GREGOIRE BOULINGUEZ-AMBROISE'?, ANTHONY
HERREL', GILLES BERILLON?® and EMMANUELLE
POUYDEBAT!

TUMR 7179 CNRS, Adaptations of Living
Organisms, National Museum of Natural History,
Paris, 2UMR 7194 CNRS, Prehistory Department,
National Museum of Natural History of Paris, SUPS
846 CNRS, Primatology Station

The arboreal environment is very challenging for
primate juveniles. Early effective locomotor abili-
ties are thus crucial for survival. In this context, we
can expect developmental strategies counterbal-
ancing immaturity. In order to understand these
strategies, we conducted an ontogenetic study,
from birth to adulthood, on 2 species, a highly
arboreal one, Microcebus murinus (longitudinal)
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and a mainly terrestrial one, Papio anubis (trans-
versal). We investigated morphometric and
performance (i.e. pull strength) traits for both
limbs for both species and quantified grasping
behaviour during locomotion in  Microcebus.
Results show that Microcebus are able to climb
various substrates outside the nest, as soon as
8 days of age; young individuals display relative
pull strengths that are even on par with adults,
in links with their relative longer limbs and use
more manual secure grasps than adults. Young
baboons are carried during their first months;
they display relative longer medial and proximal
phalanges with larger joint surfaces, allowing
strongly grasping the mother's coat. The meta-
podia then quickly grows, followed by the scapula,
allowing effective arboreal behaviors at 2 months.
Finally, our results point different functional roles
of the hands and feet, with the hind limbs ensuring
body balance on the substrates, freeing the
upper limbs for manipulation. Such anatomical
changes tracking behaviors can be discussed to
better understand the functional, social (i.e. infant
carrying) and ecological contexts that have driven
the evolution of grasping in Primates.

This work was supported by the French National
Center for Scientific Research. CT-Scans and osteolog-
ical material (Papio anubis): CNRS=Institut écologie

et Environnement International Research Network
IRN-GDRI0870 and ANR-18-CE27-0010-07 HoBiS

Reconstructing Moty-Navaia Shamanka:
A new Kitoi cemetery on the middle Irkut
River

REBECCA L. BOURGEOIS', ANGELA R. LIEVERSE?,
HUGH MCKENZIE® and VLADIMIR I. BAZALIISKI*
"Archaeology and Anthropology, University of
Saskatchewan, 2Archaeology and Anthropology,
University of Saskatchewan, *Anthropology,
Economics and Political Science, MacEwan
University, “Scientific Research Centre, Irkutsk
State University

Moty-Novaia Shamanka (MNS) is an Early
Neolithic (7500-6800 cal. BP) Kitoi cemetery
site located in the Baikal region of the Russian
Federation. This ancient cemetery was originally
situated on a large hill that stood out in the marshy
landscape, but was bulldozed in the 1990s for
the development of the village of Novaia ("New")
Shamanka. The Baikal Archaeology Project
conducted salvage excavations in 2014 and 2015,
yielding 1246 human bone fragments scattered
across 107 square meters. This paper presents
the results of a six-week data collection period in
May-June 2019 as well as the analysis of these
data to reconstruct the people interred at MNS.
It takes as its main research question, how can
we develop methods to salvage information
from highly disturbed human remains in order to
better understand the context of the MNS ceme-
tery and reconstruct the individuality of those
interred within it? 192 human bone fragments

(21.65% of all identifiable fragments) were able
to be rejoined into 70 conjoins, while multicompo-
nent analyses of these data, including visual pair
matching and GIS, have re-associated skeletal
elements into discrete individuals. These, along-
side further associations, were tested against the
original MNI estimate by Russian anthropologist
Dr. Denis Pazhemskii. Our results were used to
synthesize a confidence scoring scale that can
evaluate associations based on both qualitative
and quantitative data. This research is significant
to the broader field of bioarchaeology because it
builds on faunal, forensic, and bioarchaeological
methods to be able to better address issues of
preservation in skeletal collections.

This research is supported by the Baikal Archaeology
Project, Social Sciences and Humanities Research
Council (SSHRC), Northern Scientific Training Program
(Polar Knowledge), and University of Saskatchewan
Department of History.

Testing Diffeomorphic Surface Matching
versus 3D Geometric Morphometrics in
Hominid First Metacarpals

LUCYNA A. BOWLAND and LESLEY H. EASON
Anthropology, University of Arkansas

Understanding the origins of the robust thumb
in Homo sapiens requires an accurate means of
quantifying shape differences across hominid
taxa. Morphometric assessments of the thumb
have long played a role in testing hypotheses
concerning the origins of manual dexterity and
tool use within hominins. Three-dimensional
geometric morphometric (3D GM) landmark
analyses are traditionally employed to quantify
shape differences among primate taxa. However,
traditional landmark analyses are subject to a
high degree of methodological error due to the
a priori nature of landmark placement and iden-
tification across specimens. Recent research
demonstrates  that diffeomorphic  surface
matching (DSM) has greater discriminatory power
than traditional 3D GM when comparing hominin
teeth. Thus, the same methods could potentially
be useful for discriminating amongst hominoid
postcrania. This project tests the discriminatory
power of 3D GM analyses versus DSM techniques
using 3D virtual renderings of the first metacarpal
of Gorilla (G. gorilla [n=11] and G. beringei [n=25]),
Pan (P paniscus [n=16] and P, troglodytes [n=23]),
Pongo (P abelii [n=8] and P pygmaeus [n=3]) and
modern humans (n=40). Preliminary results indi-
cate that DSM techniques better discriminate taxa
than do traditional 3D GM analyses. If fossil taxa
can also be discriminated using these methods,
this study could have important implications for
understanding the evolution of the modern human
thumb and the origin of tool use within hominins.
Researchers should consider employing DSM
techniques to assess the pattern and magnitude
of postcranial variation in the fossil record.

Large-scale cooperation in small-scale
societies

ROBERT BOYD'? and PETER J. RICHERSON?®
'School of Human Evolution and Social Change,
Arizona State University, ZInstitute for Human
Origins, Arizona State University, *School of
Environmental Science and Policy, UC Davis

Public goods play a crucial role in contemporary
large-scale societies. Roads, public education,
public order, and collective defense create very
large benefits that are shared by all members of
modern societies, and, absent third party sanc-
tions, this motivates people to take the benefits of
public goods without contributing to their produc-
tion. Here we review evidence from historical
accounts and archaeological data, mainly from
western and northern North America, Australia
and Pleistocene Europe, that indicates that people
in nomadic hunter-gatherer societies also coop-
erated in large numbers to produce public goods.
Foragers engaged in communal hunts; they often
constructed shared capital facilities like drive lines,
hunting nets and fish weirs; they made shared
investments in improving the local environment
through burning, irrigation and other habitat modi-
fications; and they participated in warfare. The
provision of these public goods often involved
the cooperation of hundreds of individuals, and
played a crucial role in subsistence, especially
in temperate and arctic environments. Large-
scale cooperation has not been reported among
foragers studied by 20th century ethnographers.
We will discuss why this might be the case. Large-
scale cooperation in nomadic foraging societies
suggests that contemporary large-scale coop-
eration is not solely the result of an evolutionary
‘mismatch.” It also suggests that the psycho-
logical motivations for third party punishment is
unlikely to have been favored by selection because
of the benefits to the punisher of the increased
cooperation induced by the punishment.

Artisanal gold mining and primate conser-
vation: A threat hiding in plain sight

KELLY BOYER ONTL and KATHRYN LOVING
Anthropology, Ball State University

The greatest threats to non-human primates today
are from anthropogenic activities, with the most
severe and immediate impacts stemming from
agriculture, extractive industries, and hunting.
Here we present a review of published litera-
ture addressing artisanal and small-scale gold
mining (ASGM) impacts on primates and discuss
the need for further research. ASGM is broadly
defined as labor-intensive gold mining of marginal
deposits, with poor human health and safety
measures and myriad negative environmental
impacts. Despite thousands of publications on
ASGM and associated harmful environmental
impacts, we found very few studies relating these
impacts to primates. Only 12 publications focused
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on primates and ASGM specifically; of these, four
studied increases in bushmeat hunting related to
ASGM, two looked at changes in primate behavior,
three addressed the broad environmental impacts
of ASGM and the assumed effect on primates,
and three were a call to action. Most of the liter-
ature associated with ASGM focuses on human
health impacts (particularly those associated with
mercury usage), governance and policy, and envi-
ronmental impacts. The environmental impacts
of ASGM include deforestation, disruption of soils,
and mercury toxins in the ecosystem, and have
potential to severely impact on primate commu-
nities and their habitat. However, very few studies
have attempted to quantify these impacts. Inareas
like Amazonia, southeast Asia, Central Africa, and
Madagascar where high primate richness and
critically endangered primates overlap with high
rates of ASGM and mercury pollution, research
is urgently needed to understand the dynamics
between ASGM and primate communities.

Dental analysis of prehistoric populations
in coastal Ecuador

CASSANDRA BOYER
Anthropology, Florida Atlantic University

This project compares the human dentition of
three coastal populations in Salango, Ecuador,
dating to Late Guangala (Site 141C: 100 B.C. —
A.D. 800), Early Mantfio (Site 35: A.D. 645 +/- 45
and A.D. 430), and Late Mantfio (Site 140: AD.
1300 - 1600). The human remains in Sites 141C
and 140 have not been previously analyzed and
provide new information about coastal Ecuador
in the form of statistical analysis and osteobi-
ographies. Dental pathologies such as caries,
abscesses, calculus, hypoplasia, as well as
dental wear patterns indicate subsistence, or diet,
behavioral and cultural practices, and early devel-
opmental physiological stress. The data suggests
that agriculture became more intensive during
Site 35's occupation, whereas the other two sites
simultaneously used the sea and agriculture for
food, and neither practice dominated. Further,
early developmental physiological stress became
significantly more apparent during Site 140's
occupation, suggesting these individuals were
heavily affected by climate, Spanish colonization
and subsequent disease, social struggles, and/
or dietary deficiency. Site 140 also presents more
intensive and abnormal wear on the anterior teeth,
indicating an increase in specialized behavioral or
cultural practices.

Variation in the anthropoid primate pelvis
does not reflect differences in diet

EVE K. BOYLE'® and SERGIO ALMECIJA2345
'Department of Anatomy, College of Medicine,
Howard University, 2Division of Anthropology,
American Museum of Natural History, *Center
for the Advanced Study of Human Paleobiology,

Department of Anthropology, The George
Washington University, “New York Consortium of
Evolutionary Primatology (NYCEP), SInstitut Catala
de Paleontologia Miquel Crusafont (ICP)

Pelvic differences among hominins are suggested
to reflect diet-related differences in gut size
among species. This hypothesis emerges from
the observation that animals with diets rich in
leaves and other green plants exhibit larger guts
than animals that rely on prey, and the expecta-
tion that differences in pelvic dimensions reflect
accommodations for differently-sized guts.
However, studies of extant primates provide little
evidence supporting this hypothesis.

We test whether comparisons between pairs of
similarly-sized, closely-related anthropoids reveal
a link between diet and pelvic dimensions. lliac
flare, ilium width, and bi-iliac breadth were meas-
ured in 14 species (N = 234 individuals) using
digital calipers. Percent time feeding on food cate-
gories were collected from the literature. Eleven
comparisons were made; seven among species
with different diets, and four among species with
similar diet compositions. Welch's t-tests were
used to test for differences in variable means
between the species in each pair. We predict that
more folivorous species will have pelvic dimen-
sions reflecting a more capacious abdominal
cavity and that there will be no significant differ-
ences in pelvic dimensions in species with similar
diets.

Only four comparisons support the hypothesis
that more folivorous species have broader pelves
than less folivorous species. The remaining
comparisons vyield results where: more folivo-
rous primates have narrower pelvic dimensions,
species with different diets show no differences
in pelvic dimensions, or species with similar diets
show differences in pelvis dimensions. These
results indicate that differences in pelvic dimen-
sions cannot reliably be used to infer differences
in diet among anthropoid primates.

Funding provided by NSF (GRF; BCS 1316947), the
Wenner-Gren Foundation (Dissertation Fieldwork Grant),
the Agencia Estatal de Investigacion (CGL2017-82654-FR
AEI/FEDER EU), the Generalitat de Catalunya (CERCA
Programme), and GWU.

Recent selective sweeps in bonobos (Pan
paniscus): A machine learning approach
COLIN M. BRAND', TIMOTHY H. WEBSTER?,
FRANCES J. WHITE" and NELSON TING'?
'Anthropology, University of Oregon, 2Anthropology,
University of Utah, ®Institute of Ecology and
Evolution, University of Oregon

Recent positive selection can leave distinct
genomic signatures that are recognizable in
population-level data. Further, it is possible to
differentiate between novel mutations that arise,
sweep, and fix in a population (a hard sweep) or
extant variation that becomes favorable following
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a change in the physical or social environment
(a soft sweep). Here, we use a machine learning
approach to identify genomic regions subject
to recent selective sweeps in bonobos and the
degree to which hard and soft sweeps have
shaped recent bonobo evolution. We trained a
convolutional neural network (CNN) using feature
vectors calculated from data simulating neutral
evolution and both types of sweeps. These
simulated chromosomes were parameterized
with demographic estimates for bonobos. Our
classifier reached an accuracy of 0.809. We then
calculated feature vectors for all autosomes
from 13 reassembled bonobo genomes and
applied the trained classifier to these data. We
found evidence of selective sweeps in 339 out
of 24,801 (1.4%) windows that overlapped 1,009
genes. These sweeps consisted of 34 hard and
305 soft sweeps. Our results highlight that soft
sweeps appear to be the predominant mode of
positive selection in recent bonobo evolutionary
history. This study identifies candidate genes for
subsequent research that may contribute to the
complex and unique bonobo phenotype.

The influence of fruit availability and infant
age on maternal behavior in wild Bornean
orangutans (Pongo pygmaeus wurmbi)
TIMOTHY D. BRANSFORD', MARIA A. VAN
NOORDWIJK?, SRI SUCI UTAMI ATMOKO?® and ERIN
R. VOGEL*®

'Deptartment of Anthropology, Northern lllinois
University, 2Department of Anthropology, University
of Zurich, Switzerland, *Faculty of Biology,
Universitas Nasional, Jakarta, “Department of
Anthropology, Rutgers University, SCenter for
Human Evolutionary Studies, Rutgers University

Primate mothers differ in the behavioral strategies
used to maintain energetic homeostasis across
lactation, including varying dietary items and levels
of activity. However, many primates are either
seasonal breeders or exist in relatively predictable
habitats, reducing the need for mothers to utilize
multiple strategies. Orangutans nurse for up to
eight years in habitats with unpredictable patterns
of preferred food availability, making it difficult for
mothers to maintain a stable energetic strategy.
We examined if a mother orangutan's behavior
and diet at the Tuanan Research Station, Central
Kalimantan, Indonesia vary depending on fruit
availability. We constructed generalized additive
mixed models to investigate how activity budget
and time feeding on specific food items from
full-day focal follows on ten individuals (n = 1,924)
vary throughout lactation periods and across
different fruiting periods. During periods of high
fruit availability, we found that while a mother's
time spent feeding and resting didn't vary across
lactation, she fed significantly more on ripe fruit
with a two-year-old infant (p<0.0001) and moved
more as her infant aged (p=0.031). Conversely,
during low fruiting periods, mothers rested more
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while she had a two-year-old infant (p=0.011) and
spent more time feeding on abundant items like
leafy vegetation (p=0.020). Additionally, daily path
length was significantly lower compared to high
fruit periods (p<0.0001). These results suggest
that mother orangutans with young infants seek
to maximize energy intake during periods of high
fruit availability, but change to an activity mini-
mization strategy when fruit becomes scarce to
reduce energetic expenditure.

This project was funded by the United States Agency for
International Development, National Science Foundation,
The Center for Human Evolution Studies, and the
American Society of Primatologists.

Early Homo sapiens postcranial fossils
from Middle Awash, Ethiopia

MARIANNE F. BRASIL

Department of Integrative Biology, Human
Evolution Research Center, University of California,
Berkeley

The emergence of anatomically modern humans
has long been of great interest in human evolu-
tionary studies. However, our knowledge of
early modern human anatomy and evolution is
constrained by the known fossil record, which at
present samples our lineage's evolution irregularly
across geography and through time. Furthermore,
the fossil record is overwhelmingly craniodental,
and the often fragmentary and isolated status
of postcranial fossils limits our understanding of
body size and shape evolution. Considering these
limitations, additional fossils, and particularly indi-
vidual skeletons, are necessary to further resolve
the details of early modern human evolution.

The Middle Awash project has recovered an early
Homo sapiens partial skeleton from a Middle
Stone Age archaeological context at Halibee,
preliminarily dated to ~100 kyr. Much of the
skeleton is preserved, including portions of the
vertebral column, shoulder and pelvic girdles, all
long bones, and several hand and foot elements.
Several additional postcranial elements (n=7
individuals) are also known from the same sedi-
mentary package. These fossils are associated
with a very rich Middle Stone Age assemblage and
are part of a large and diverse faunal assemblage,
situating the fossils within behavioral and ecolog-
ical contexts. The chronological and geographic
position of the Halibee fossils makes them crucial
for understanding the evolution of modern human
anatomy, as it places them within a popula-
tion ancestral or closely related to anatomically
modern humans.

This study was supported by the Leakey Foundation, NSF
DDRIG-1732221, the Portuguese Studies Program and
the Institute of International Studies at UC Berkeley, and
the HERC Desmond Clark Graduate Fellowship.

Plio-Pleistocene hominin tool use and its
context in the Koobi Fora Formation
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National Museum of Natural History, '®Department
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of North Georgia

The origins of our technological prowess remain
poorly understood, yet a better understanding
of the factors affecting the emergence of tech-
nological behaviour is critical to reconstructing
hominin evolutionary history. The relationship
between technology and hominin ecology is
often considered to be a part of the generic level
transition from Australopithecus to Homo, with
the first stone tools appearing 2.6 Ma at Ledi-
Geraru, Ethiopia. However, the recent discovery
of an older and distinct stone tool technology at
Lomekwi, Kenya, at 3.3 Ma and potential 3.4 Ma
evidence of tool use in the Afar, Ethiopia, predate
the appearance of Homo by 700,000 years. The
apparent diversity of hominin behavior in the
mid-Pliocene may reflect the apparent taxonomic
and adaptive variation during this period of high
hominin diversity . Here we present new results
from seven seasons of systematic surveys and
excavations at Pliocene and Pleistocene locali-
ties in the Koobi Fora Formation. We report on
the ecological and temporal context of hominin
behavior at multiple Pliocene localities within
the Koobi Fora Formation. Hominin behavior
appears to be focused on specific microhabitats.
Results indicate that hominins likely implemented
a variety of extractive foraging techniques well
before the Plio-Pleistocene boundary.

This research is supported by the National Science

Foundation Archaeology Program (Grant #1624398 and
REU supplemental support #1930719)

How aging smooths a surface: GMM of
pelvic symphysis roughness

GUILLERMO BRAVO MORANTE'?, FRED L.
BOOKSTEIN?%, KATRIN SCHAEFER?, INMACULADA
ALEMAN AGUILERA and MIGUEL BOTELLA
LOPEZ'

'Legal Medicine, Toxicology and Physical
Anthropology, University of Granada, 2Statistics,
University of Washington, *Evolutionary
Anthropology, University of Vienna

In skeletal forensics, one commonly exploited
datum for age at death is the roughness of
the pubic symphysis. Stoyanova et al. recently
proposed an explicit quantification of this surface
form. We modified their approach to bring it under
the standard toolkit of geometric morphometrics
(GMM).

400 symphyseal pubic surfaces from males
aged 14 to 82 years (collection Laboratory of
Anthropology, University of Granada) were
surface scanned and landmarked with 102 fixed
and surface semilandmarks. From that sample
we selected the 387 specimens within Procrustes
distance 0.05 of the side-specific average, rotated
to the standard GMM basis of partial warp scores,
and then, separately by side for ages under 50,
correlated age with summed squared partial
warps (PW) amplitudes over a wide range of plau-
sible bandpass filters omitting the uniform term.
Peak correlations with age were r =-0.524 both for
the PW1-PW6 band on the right side and for the
PW1-PW7 band on the left side, and the geometry
of singular warps was virtually identical between
the two analyses. The same filter predicts log age
with a better correlation, -0.568, with a prediction
standard error of 0.255 (-23% to +29% on the
original age scale). Thus, the strong age signal
in symphyseal surface shape is not a reduced
roughness per se, as examined by Stoyanova et
al, but rather a flattening at large scales.

The method is implemented in a version of the
easy-to-use R statistical software package for
combination with other GMM method in studies
of other archival data samples.

This research was supported in part by Ernst Mach
scholarship 56513 from the OeAD (Austrian Agency for
International Cooperation in Education and Research) and
by the Nvidia Corporation.

Paleogenomic reconstruction of diet and
oral health in Pre and Post-contact individ-
uals from Mexico

MIRIAM J. BRAVO-LOPEZ', CAROLINA ROCHA-
ARRIAGA', JULIA PEREZ-PEREZ? JOEL
HERNANDEZ-OLVERA?, KEITLYN ALCANTARA-
RUSSEL?, VIRIDIANA VILLA-ISLAS', AXEL
SOLAS-GUZMAN' and MARAA C. AVILA-ARCOS'
'International Laboratory for Human Genome
Research (LIIGH), UNAM, ?School of Anthropology
and History, INAH, ®Department of Anthropology,
Vanderbilt University, Nashville, Tennessee
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Dental calculus (or plaque) has recently emerged
as a rich source of ancient DNA (aDNA) from
human archeological samples. Besides preserving
good-quality ancient human DNA, it is also an
excellent substrate for recovering aDNA from oral
microorganisms and food debris. To gain insights
into oral health status, lifestyle and dietary habits
of indigenous populations in Mexico, we analyzed
Pre and Post-contact dental calculus samples
from Mexico. We generated low-depth shot-gun
sequencing data from samples from these two
periods and used KRAKEN to compare the reads
to a database composed of complete bacterial,
archaeal, viral, and plants genomes in the NCBI's
RefSeq database. We complemented these anal-
yses with microbotanical analyses data (e.i pollen,
starch grains and phytoliths) by optic and polar-
ized microscopy of dental calculus. Data from
Pre-contact individuals revealed reads assigned
to Streptococcus gordonni, an opportunistic path-
ogen associated to endocarditis. Furthermore,
Pre- and Post-contact individuals yielded reads
matching to Tannerella forsythia, a Gram-negative
bacterium associated with periodontal disease.
Regarding the dietary sources in Pre-contact indi-
viduals, we identified starch particles of Zea mays,
Phaseolus vulgaris and pollen grains of Nicotiana
by both paleogenomics and microfossil analyses.
Data from Post-contact individuals showed reads
assigned to Beta vulgaris subsp. Vulgaris, Zea
mays and Gossypium hirsutum.

Further genomic analyses of T. forsythia and S.
gordonni, and dietary sources recovered from
dental calculus of Pre and Post-contact individ-
uals will provide additional evidence as to how
Spanish colonization impacted past lifestyle, diet
and genetic makeup of pathogens and hosts
during this transitional period.

Wellcome Trust, DGAPA PAPIIT.

Fitness benefits of male chimpanzee
social bonds at Gombe National Park,
Tanzania

JOEL BRAY'? and IAN C. GILBY'?

1School of Human Evolution and Social Change,
Arizona State University, ?Institute of Human
Origins, Arizona State University

Strong social bonds are associated with fitness
benefits in several species. To date, however,
the strong, equitable, and stable bonds formed
between male chimpanzees have not been linked
to improved health, greater longevity, or higher
mating and paternity success. Using 34 years
of behavioral data (N = 24 adult males) from
Gombe National Park, Tanzania, we examined
whether the strength of a male’'s bonds with other
males predicted his mating success with maxi-
mally-swollen, parous females. In Analysis 1, we
identified each male present in a party during all
matings between males and maximally-swollen,
parous females, marking each male as having

mated or not. In Analysis 2, we examined all days
on which a parous female was maximally-swollen
and identified whether each male in the commu-
nity mated with her or not. In Analysis 3, we
repeated Analysis 2 while including only matings
that could be confidently identified as having
occurred during a female's periovulatory period.
Overall, we found that a male's maternal related-
ness to a female and his rank were the strongest
and most robust predictors across all three anal-
yses. Additionally, the strength of a male's bonds
positively predicted his mating success when all
mating data were included. In the dataset that
included only matings during the periovulatory
period, however, these effects were more variable
and less clear. These data provide preliminary
evidence that strong social bonds may be asso-
ciated with incresed reproductive success in male
chimpanzees, but the magnitude and meaning of
this effect requires further investigation.

Funding provided by the Jane Goodall Institute, the
National Science Foundation, the National Institutes of
Health, the Leakey Foundation, and the National Science
Foundation Graduate Research Fellowship.

New perspectives on Nubian ancestry:
Paleogenomic investigation of the ancient
Middle Nile Region

ABAGAIL M. BREIDENSTEIN', JUDITH NEUKAMM?'?,
CHIARA BARBIERI®, GIADA FERRARI, AGATA

T. GONDEK-WYROZEMSKA®, MOHAMED SAAD
ABDALLAH®”, MAHMOUD SULIMAN BASHIR?,
MURTADA BUSHARA?, ROBERT J. STARKS,
JOANNA CIESIELSKA®, ARTUR OBtUSKY?,
BASTIAAN STAR* HISHAM YOUSIF HASSAN'?,
FRANK RUHLI", VERENA SCHUENEMANN' and
ABIGAIL W. BIGHAM"

TInstitute of Evolutionary Medicine, University of
Zrich, ?Institute for Bioinformatics and Medical
Informatics, University of Tiibingen, %Institute of
Evolutionary Biology and Environmental Studies,
University of Zirich, “Centre for Ecological and
Evolutionary Synthesis, Department of Biosciences,
University of Oslo, *Norweigen College of Fishery
Science, Faculty of Biosciences, Fisheries, &
Economies, University of Tromsg, The Artic
University of Norway, °Bolheim Bioarchaeology
Laboratory, Khartoum, ’National Committee for
Antiquities and Museums, Khartoum, 8Department
of Anthropology, McMaster University, °Polish
Centre of Mediterranean Archaeology, University
of Warsaw, "®Banoon ART & Cytogenetics Centre,
Bahrain Defense Force Hospital, "Department of
Anthropology, University of California Los Angeles

The kingdoms of Nubia, located in the Nile River
Valley of modern-day northern Sudan, served as
an important corridor of migration for millennia.
Since little is known of the ancient genetic
landscape, there is a lack of understanding
of population movements from Nubian times
through the Arab expansion. Here, we created a
time-transect of genetic diversity in this region,
using whole mitochondrial genome analysis of
ancient DNA of samples obtained from several
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Middle Nile archaeological sites spanning nearly
two thousand vyears, from the Meroitic period
(ca. 350 BCE) to before the Arab expansion (ca.
1450 CE). We trialed 40 individuals, extracting
DNA using newly developed methods, including
petrosal bone extraction, non-heat sample
processing, enzymatic pretreatments, and DNA
capture techniques, optimized for samples with
very poor DNA preservation. We retrieved whole
mitogenomes (MT) for six individuals: two with
African ancestry and four with Eurasian ancestry.
The ancient Nubians showed most genetic affinity
with modern East Africans, Middle Easterners, and
Egyptians. These results indicate that Nubians
had a strong African component with evidence
of gene flow from Eurasia dating back to at least
Meroitic through Christian times. Although these
individuals encompass varying archaeological
contexts and span over two thousand vyears,
these initial results hint at the complexity of the
region's genetic makeup and begin to reconstruct
the impact of migrations from outside Africa.
Lastly, our work represents the first successful
retrieval of full MT sequence data from Middle Nile
inhabitants, further demonstrating the viability of
paleogenomic work in northeast Africa.

This work was funded by an Early Career Grant provided
by the National Geographic Society (EC-224R-18).

Health & Well-being in Pre- & Post-Black
Death London: An Assessment of Sexual
Stature Dimorphism

EMILY J. BRENNAN and SHARON N. DEWITTE
Anthropology, University of South Carolina

Given evidence that physical growth for males
is more sensitive to environmental fluctuations
while immune responses in females may provide
better buffering against environmental conditions,
the degree of sexual stature dimorphism (SSD),
the ratio of male to female height, may be an
indicator of living standards. The degree of SSD
is expected to decrease as resource availability
declines. This association has been observed
in living contexts, and the aim of this study is to
assess SSD as an indicator of living standards
in medieval London in the context of repeated
famine events before the Black Death (c. 1348-
1350) but improved wages and diet afterwards.
This study compared adult individuals from
pre-Black Death (n=325) and post-Black Death
(n=289) cemeteries from London. Maximum tibial
length was used as a proxy for stature, and SSD
was calculated as the ratio of male to female
mean tibial length. Both sexes achieved taller adult
stature in the post-plague environment. Results
revealed only a slightly higher degree of SSD after
the Black Death. When considering SSD by age at
death, trends in both stature and SSD were more
similar between the early pre-Black Death sample
(c. 1000-1200) and the post-Black Death sample
(c. 1350-1540), compared to the late pre-Black
Death group (c. 1200-1250). Differentials in male
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to female heights driving SSD values across these
time periods may indicate differences in resource
allocation by sex. This study underscores the
importance of examining indicators of well-being
by age-at-death category within their specific
biohistorical context.

The mother infant dyad: Use of the
neonatal line in dentine in the first perma-
nent molar and primary teeth

MEGAN B. BRICKLEY, BONNIE KAHLON and LORI
D'ORTENZIO

Department of Anthropology, McMaster University

The presence of the neonatal line (NL) in enamel
has long been used in histological investigations
of the perinatal period and growth and develop-
ment. Dentine precedes enamel formation and
we reviewed previously published literature to
establish that a NL is present in the first perma-
nent molars (M1s) and all primary teeth of live
births. Incremental dentine formation was plotted
for the complete dentition and a new method for
locating the NL, which is not always clearly visible
in dentine, was devised. A measurement is taken
from the NL in the enamel to the dentino-enamel
junction (DEJ), and an equal distance was meas-
ured from the DEJ into the dentine to establish the
baseline for in utero formation in teeth with a NL.
This information was then used to investigate the
mother infant dyad using Interglobular dentine
(IGD) as evidence for vitamin D deficiency in
Canadian sample of M1s from living (n=9, Ontario)
and archaeological individuals (n=9, 18" century
Quebec). Four individuals had IGD, one modern
and three archaeological. Two archaeological indi-
viduals, both from Quebec City, had prenatal IGD.
The densely built environment of the growing city
and social ideals on clothing for women, resulted
in deficiency in pregnant females. We investigated
IGD, but these techniques could also be used in
investigation of stable isotopes. The neonatal line
accurately demarcates tooth formation from the
prenatal versus postnatal period, allowing detailed
investigations of in utero health and providing
a window into the experiences of women in
past communities and potentially public health
debates.

This research was undertaken, in part, thanks to funding
from the Canada Research Chairs program. Canada
Research Chair 231563, SSHRC

Women Warriors among Central California
Hunter-Gatherers

KRISTEN A. BROEHL', MARIN A. PILLOUD', AL W.
SCHWITALLA? and TERRY L. JONES®
"Anthropology, University of Nevada, Reno, NV,
2Millennia Archaeological Consulting, Sacramento,
CA, 3Social Sciences, California Polytechnic State
University, San Luis Obispo, CA

Archaeological studies often assume immutable
gender roles within hunter-gatherer societies,
which can trivialize the role of women within
society. Generally, women are assumed to
be gatherers with limited roles in warfare and
hunting. This study explores the role of women
in violent behaviors as evidenced in bioarchae-
ological and ethnographic records from central
California. Osteological data were retrieved from
the Central California Bioarchaeological Database
(n>18,000) that spans 3050 BC to AD 1899. A
sub-set of males (n=289) and females (n=128)
with only sharp force trauma were investigated
to identify sex-based patterns of experienced
trauma. Additionally, ethnographic records were
investigated to identify mention of warfare, which
was further subdivided by tribe, sex, the type of
activity, and the equipment (i.e., weapon) used.

Bioarchaeological data indicate that males expe-
rienced a slightly higher prevalence of sharp force
trauma than females. However, the patterns
of trauma are very similar between males and
females. Postcranial elements affected are anal-
ogous, with humeri and vertebrae showing the
highest incidences in both sexes. The timing of
injury is also comparable between males (87.03%,
perimortem; 12.97% antemortem) and females
(81.34%, perimortem; 18.66% antemortem). The
trajectory of injury is also similar with a poste-
rior trajectory identified in 42.62% of males and
40.54% of females. Ethnographic data support
these findings as well as provide possible context
for the skeletal patterns. Overall, results indicate
males and females were active combatants
whose experience in terms of violent behavior and
sharp force trauma was very similar.

Using 3D prints of primates to teach
evolution through comparative anatomy: a
multi-modal educational module

HEATHER M. BROOKSHIER', DAWN M. MULHERN'
and NADIA C. NEFF?

'Anthropology, Fort Lewis College, 2Anthropology,
University of New Mexico

Primate classification and comparative skeletal
anatomy provide an excellent context for intro-
ducing basic principles of evolution. Educational
modules for kids (ranging from 6 to 16) were
developed by Fort Lewis College undergraduates
and put into practice at the Powerhouse Science
Center and MakerLab, a children's discovery
center in Durango, Colorado.

Models of a variety of primate skulls were 3D
printed to allow for hands-on discovery of the
anatomical features within  Order Primates.
Scaled lesson plans were created to accompany
this collection of prints so that the activity can
be led by museum educators as a more formal-
ized, field-trip activity, an intern-led gallery floor
or off-site outreach activity, or an independent-
ly-guided exhibit for the Powerhouse Science

Center. Since the files are free and available on
the internet, this module and its lesson plans can
be shared with educators who have access to
3D printers, eliminating the need for a collection
of expensive replica cast models. By engaging in
the activity, learners are introduced to adaptations
resulting from environmental pressures, as well
as the biological similarities between humans and
other living primates.

Three key outcomes of this project have been
encouraging undergraduate students to develop
educational outreach modules for the community,
using 3D printing technology as a cost-effective
way to make these modules available to those
without teaching collections, and creating activ-
ities that improve students’ life-long self-efficacy
and therefore performance in science, whether
they pursue anthropology or other scientific
disciplines.

Ancient Human DNA Recovered From
Promontory Caves Cordage

NASREEN Z. BROOMANDKHOSHBACHT'?,
HEATHER J. MILNE?, JOHN W. IVES®, LARS
FEHREN-SCHMITZ'? and BETH SHAPIRO?*
"Department of Anthropology, UC Santa

Cruz, 2UCSC Paleogenomics, UC Santa Cruz,
3Department of Anthropology, University of Alberta,
“Department of Ecology & Evolutionary Biology, UC
Santa Cruz

The topic of destructive analysis for ancient DNA
research can be a source of tension between
researchers and descendant communities,
particularly if disturbing human remains goes
against the beliefs of the descendant community
involved. Recovering trace DNA from environ-
mental samples (such as soil) or from artifacts
that were heavily used during their service life
(such as cordage or footwear) provides an
opportunity to assuage many concerns of the
community while still obtaining data pertinent to
the research questions developed by the archae-
ologists and geneticists in conjunction with the
indigenous communities involved. From a small
sample of cordage excavated from Promontory
Caves in Utah, we extracted and sequenced what
appears to be authentic ancient human DNA. We
look forward to working with indigenous commu-
nities in further exploring mitochondrial genome
capture enrichment experiments. While there
are many advantages and disadvantages to this
method, our results show it is possible to recover
authentic ancient human DNA from artifacts such
as cordage samples.
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Craniodental fossils from a new locality in
the Rising Star Cave System

JULIET K. BROPHY'2, MARINA C. ELLIOTT?,
TEBOGO MAKHUBELA?® DARRYL J. DE RUITER?,
JOHN HAWKS?® and LEE R. BERGER?

1Geography and Anthropology, Louisiana State
University, 2Evolutionary Studies Institute, University
of the Witwatersrand, *Geology, University of
Johannesburg, *Anthropology, Texas A&M
University, SAnthropology, University of Wisconsin

Homo naledi has been described from the Dinaledi
and Lesedi Chambers in the Rising Star Cave
System, South Africa. Recent explorations in the
cave system have revealed a new fossil bearing
site referred to as Grid S2000W800. This difficult
to access area was identified in a narrow fissure
12 m southwest of the original Dinaledi Chamber
excavation. Surface collections have recovered
twenty-eight hominin cranial fragments and six
hominin teeth. The largest refittable cranial frag-
ments surround the region of bregma, including
pieces of frontal and both parietals. Internally,
an asymmetric frontal crest is visible with two
concave features on either side. The right side
is deeper and more concave than the left side,
indicative of petalia. The teeth consist of left and
right deciduous second molars (Idm? rdm?), a
right permanent first incisor (RI"), a right perma-
nent second incisor (RI?), a right permanent fourth
premolar (RP%), and a right permanent first molar
(RM"). The deciduous molars are moderately worn
but the permanent teeth are unworn suggesting
they were not in occlusion at the time of death. The
cranial fragments and teeth are at similar stages
of development and, as such, likely come from
the same sub-adult individual. The morphology of
the new specimens is consistent with that of H.
naledi from the other localities in the Rising Star
Cave system. The Grid S2000W800 craniodental
materials provide evidence of H. naledi from a
third locality in the Rising Star Cave system, and
further support a homogeneous morphology for
H. naledi.

Funding for this research was provided by National
Geographic Society, South African Centre for Excellence
in Palaeosciences, Palaeontological Scientific Trust,
University of the Witwatersrand, and Louisiana State
University.

Trabecular bone variation in the mandib-
ular condyle and its association with diet
in different Macaque species

ELLA J. M. BROWN' and JAY T. STOCK'"?3
'Department of Archaeology, University of
Cambridge, Cambridge, UK, 2Department of
Anthropology, Western University, London, Ontario,
Canada, *Department of Archaeology, Max Planck
Institute for the Science of Human History, Jena,
Germany

Mandibular shape and size variation, in rela-
tion to diet, has been analysed extensively in
different primate species. Variation exists in the

mechanical properties of foods consumed by
primates and is considered to have an effect on
the biomechanical loading, resulting in changes
to the morphology of the mandible. In this study
we test whether variation in the trabecular bone of
the mandibular condyle corresponds with habitual
dietary differences between Macaque species.

We compare Macaques from Africa and Asia,
specifically: Macaca mulatta, Macaca fascicularis
and Macaca nemestrina who are primarily frugiv-
orous and occasionally folivorous, with Macaca
sylvanus and Macaca fuscata who are consid-
ered hard-food eaters, particularly fuscata, which
relies heavily on tree bark during winter. Data was
collected via the Nikon XTH 225 ST HRCT Scanner
at the Cambridge Biotomography centre and
the Natural History Museum, London. Analyses
consisted of volumetric measurements of trabec-
ular bone in the condyle, including bone volume
fraction (BV/TV), connective density (Conn.D) and
degree of anisotropy (DA), which all contribute to
the mechanical strength of bone.

ANOVA results illustrated significant
variation between species in the degree of aniso-
tropy, connectivity and bone volume fraction.
Connectivity differed significantly between dietary
groups. There were noteworthy differences in all
trabecular variables between Macaca fuscata and
all other Macaque species, indicating that climate
or phylogenetic distance may have an impact on
bone development. Results indicate a relationship
between trabecular properties and dietary cate-
gories, however climate and phylogenetics also
appear to influence the morphology of condylar
trabecular bone.

This study was funded by the Cambridge AHRC Doctoral

Training Partnership and the Isaac Newton Trust, and
ADaPt Project, ERC grant number 617627 to JTS.

Early-Life Stressors in Pre-and Postcontact
Peru: Evidence from Incremental Enamel
Microstructures

GENEVIEVE BROWN, DANIEL TEMPLE and
HAAGEN KLAUS

Sociology and Anthropology, George Mason
University

This study seeks to understand how populations
in the Lambayeque Valley Complex, north coast
Peru, were affected by Spanish colonialism by
analyzing linear enamel hypoplasia (LEH). Here,
we compared two late pre-contact samples from
Chotuna and Huaca de los Sacrificios (AD 1470-
1532) with a sample from Eten dating to the Early/
Middle Colonial era (AD 1535-1620). The three
samples represent indigenous Muchik peoples
from three distinct contexts (community ceme-
tery, sacrifice victims, and postcontact mission
cemetery). To characterize the timing of early-life
biological stress, high resolution impressions were
used to produce tooth crown replicas and studied
under an engineers measuring Mmicroscope.
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Perikymata were measured from the most
occlusal region of the imbricational enamel along
the length of each tooth to the cemento-enamel
junction. Accentuated perikymata were used as
indicators for LEH and identified using z-scores
and a moving average. Employing constants for
crown initiation and cuspal enamel formation for
each tooth and an eight-day periodicity for each
perikymata, age-at-defect-formation was calcu-
lated. Age-at-defect formation ranged from 1.2
to 3.8 years. The interquartile range was between
1.6 and 2.9 years for the Eten sample, and 1.9 and
3.2 years for Chotuna/Huaca de los Sacrificios.
These results suggest a shift in the timing of
stress following contact, with an earlier onset of
stress in the Colonial era compared to pre-con-
tact samples. Combined with historical data and
previous bioarchaeological studies, this work
supports the understanding that Colonial popu-
lations endured elevated levels of stress early in
life compared to those from pre-contact samples.

Redefining what it means to win an inter-
group conflict among red-tailed monkeys
(Cercopithecus ascanius) in Kibale
National Park, Uganda

MICHELLE BROWN'? and MELISSA E. THOMPSON?
"Dept of Anthropology, University of California,
Santa Barbara, 2Ngogo Monkey Project, *Dept of
Anthropology, University of New Mexico

Group-level contests for access to food resources
are hypothesized to have important fitness effects
on individuals and groups. Few studies, however,
have directly measured the short-term conse-
quences of winning or losing these conflicts,
and none have considered that what humans
label a ‘win" might not correspond with success
from the perspective of the study subjects. To
address these issues, we observed 86 inter-
group encounters among six groups of red-tailed
monkeys (Cercopithecus ascanius) at the Ngogo
site in Kibale National Park, Uganda and tracked
changes in energy balance — the difference
between energy inputs and outputs — by meas-
uring levels of urinary C-peptide of insulin. We
first ran a complete model using all urine samples
to model the effects of season, group, and indi-
vidual identity, then used the residuals in a second
model to estimate the effects of travel distance 90
min before and after an encounter. We found that
energy balance immediately after an encounter is
more strongly and positively predicted by travel
before the encounter than by post-conflict move-
ments (mixed-effects regression, N = 111, Wald
X% = 20.53, P < 0.007). Moreover, groups that
would normally be classified as winners traveled
farther before encounters than losing groups
(linear regression, N = 74, Fo7) = 5.65, P = 0.005).
We suggest that the timing of a departure from
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a conflict site is likely a function of motivation —
i.e., whether the group has had an opportunity to
consume local resources — and not necessarily
an indication of competitive inferiority.

Funded by the National Science Foundation (award
#1103444), the Leakey Foundation, the Hellman
Foundation, and the UCSB Academic Senate and the
Institute for Social, Behavioral, and Economic Research.

hospitals. This combination of different threads
of evidence weaves together a clearer and more
detailed understanding of the social implications
of leprosy in medieval Denmark.

Research funded by the Faculty of Arts, Aarhus University,
the Aarhus University Research Foundation (M. A.
Mannino; Danish & European Diets in Time), the Elisabeth
Munksgaard Fonden (A. Brozou).

Leprosy in Medieval Denmark: a multi-
tissue and multi-isotopic approach to
investigate life histories

ANASTASIA BROZOU', BENJAMIN T. FULLER?,
VAUGHAN GRIMES?®, GEERT VAN BIESEN*, NIELS
LYNNERUP®, JESPER L. BOLDSEN®, MARIE LOUISE
JORKOV?®, DORTHE DANGVARD PEDERSEN®’,
JESPER OLSEN® and MARCELLO A. MANNINQ'
'Department of Archaeology and Heritage Studies,
Aarhus University, 2Department of Archaeology,
Memorial University of Newfoundland, *Department
of Earth Sciences, Memorial University of
Newfoundland, “Core Research Equipment &
Instrument Training Network (CREAIT), Memorial
University of Newfoundland, *Department of
Forensic Medicine, University of Copenhagen,
%Department of Forensic Medicine, University of
Southern Denmark, ’National Museum of Denmark,
8Department of Physics and Astronomy, Aarhus
University

Leprosy is a chronic infectious disease with severe
debilitating and crippling implications. During
the medieval period, numerous leprosy hospitals
were established in Europe. Even though histo-
rians still debate the true aim of leprosy hospitals
(e.g. isolation vs. nursing), their establishment
during a period when the notion of contagion
was not fully understood provides key insights
into medieval attitudes towards diseases and
social relations. Combining archaeology, histor-
ical sources, biological anthropology and isotopic
analysis (8°C, 8N, &S, ¥Sr/®Sr, 6"*Caminoacics),
we investigate how leprosy affected both institu-
tionalized individuals and Danish medieval society
as a whole. We follow a multi-tissue and multi-iso-
topic approach to generate data on individual life
histories, which is essential when dealing with the
issue of stigma attached to disease. We further
explore the organizational structure of these
institutions (Neestved and Odense; 13" — 16"
c.) by investigating dietary differentiations with
local, contemporary communities and between
sex, age and social groups. Isotope analyses on
bulk collagen and amino acids indicate that the
leprosy patients changed their diet during the
last few years of life, which is compatible with
institutionalization. Furthermore, sulfur and stron-
tium isotope analyses found that the leprosy
patients were local to the regions of the leprosy

Habituation, Avoidance Strategies,

and Social Learning in Wild Bornean
Orangutans in Gunung Palung National
Park, Indonesia

LAURA A. BRUBAKER-WITTMAN', ERIN E. KANE',
TRI WAHYU SUSANTO? and CHERYL D. KNOTT'3

'Anthropology, Boston University, ?Biology, National
University of Indonesia, *Biology, Boston University

Habituation, or the process of an animal becoming
comfortable with human observers, is an essen-
tial part of wild primate observational studies.
Despite the importance of this process, ques-
tions remain as to what counts as habituated for
a particular species, how individuals and species
react to humans, and how age-sex classes differ
in these responses. To address these questions,
we analyzed data from over 25 years of research
on wild Bornean orangutans from Gunung Palung
National Park, Indonesia, drawing from 8,383
follows and 82,413 hours of observation. We
categorized the degree of agitation with humans
by totaling the number of alarm vocalizations,
giving each follow a score of 1-10. We then
looked at behavioral measures using a GLMM
to control for individual and food availability. This
revealed that individuals with the highest vocal-
ization scores spent a greater percentage of the
day traveling (b=40.5, p < 0.0001), stayed higher
in the canopy (b=16, p < 0.0001) and spent less
time eating (b=205, p < 0.0007) than did animals
that did not vocalize. Our analysis also revealed a
less common, but frequently observed, opposing
response to humans, which was to hide, often
inside of a day nest, and emit no vocalizations.
Individual orangutans were observed to switch
between these two ‘strategies’ to evade human
observers. We discuss the implications of this
behavior as well as present evidence that the reac-
tion of other orangutans mediates the response
of focal individuals to humans, suggesting the
importance of social learning in this behavior.

NSF (9474388, BCS-1638823, BCS-0936199); National
Geographic; USFish/Wildlife (F18AP00898, F15AP00812,
F13AP00920, 96200-0-G249, 96200-9-G110); Leakey;
Disney Conservation Fund; Wenner-Gren; Nacey-
Maggioncalda; Conservation-Food-Health; Woodland
Park Zoo.

Extrinsic and intrinsic effects on nutritional
strategy in redtail monkeys (Cercopithecus
ascanius)

MARGARET A H. BRYER'? and JESSICA M.
ROTHMAN"23

"Anthropology, The Graduate Center of the City
University of New York, 2New York Consortium in
Evolutionary Primatology, *Anthropology, Hunter
College of the City University of New York

An animal's nutritional requirements and intake
fluctuate by extrinsic spatiotemporal variation in
food availability and food nutritional composition
as well as by intrinsic variables like reproductive
status. We examined the effects of fruit availability
and reproductive status on nutrition of female
redtail monkeys (Cercopithecus ascanius) in three
study groups in Kibale National Park, Uganda.
When ripe fruit availability was low, daily intake
of available protein (b = 1.07, t(112) = 3.12,p =
0.002) and fiber (b = 1.09, t(112) = 3.40, p < 0.001)
was higher. Redtail monkeys gained protein from
young leaves, insects, and some unripe fruits,
leading to increased protein intake in low ripe fruit
periods. When availability of fruit of any ripeness
(ripe and unripe) was low, daily intake decreased
for protein (b =-1.16,t(112) =-4.05,p < 0.001) and
fat (b =-0.82, t(112) = -2.38, p = 0.02), explained
by redtails using some unripe fruits as protein and
fat sources. Reproductive status did not affect
daily intake of metabolizable energy, nonprotein
energy, fiber, nonstructural carbohydrates or fat,
indicating that mobilizing fat stores could provide
energy for reproduction. How primates alter their
nutritional strategy when faced with dynamic
food availability and physiological states gives
us insight into how animals interact with their
environment to reach nutritional goals enabling
survival and reproduction.

This study was funded by NSF BCS 1540369 (DDRI Bio

Anth), NSF BCS 1521528, NSF BCS 0922709, and NSF
DGE 0966166 (NYCEP IGERT).

Sex differences in bilateral asymmetry
of the clavicle and humerus in medieval
Giecz, Poland

EMMA T. BRZEZINSKI and AMANDA M. AGNEW

Department of Anthropology, Skeletal Biology
Research Lab, The Ohio State University

Bilateral asymmetry of skeletal elements of the
upper extremities provides an important record of
functional adaptation and workload in present and
past populations. Variation in skeletal asymmetry
is partially attributed to effects of mechanical
loading due to dominant limb use associated with
‘handedness”. Furthermore, asymmetry differ-
ences between males and females can reveal
a sexual division of labor. The objective of this
research was to evaluate sex differences in bilat-
eral asymmetry of the clavicle and humerus in a
medieval Polish population.
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The sample included skeletally mature males
(n=89) and females (n=53) from the early Medieval
(11th-12th c.) cemetery in Giecz, Poland, site Gz4.
Across all variables for both elements, there
was significant sexual dimorphism, with males
being larger (Kruskal-Wallis test, p<0.0001). In
the humerus, asymmetry values between males
and females were significantly different (Kruskal-
Wallis test, p<0.05) for maximum length with a
right-side bias, but not for midshaft dimensions.
The clavicles showed significant asymmetry
between sexes for maximum length with a left-
side bias (p=0.019) and superior-inferior diameter
with a right-side bias (p=0.007), but not anteri-
or-posterior midshaft diameter (p=0.075). These
findings suggest a general tendency in the popula-
tion to be right-handed. Since bone length is likely
more influenced by growth and development and
less by physical activity in adulthood, values at
midshaft should be prioritized for interpretations
of workload. Asymmetry was most pronounced
in midshaft dimensions despite the general lack
of sexes differences, suggesting that physical
activity placing differential mechanical demands
on each upper limb may have been similar
between sexes in Giecz.

The effects of admixture in the pelvis
LAURAT. BUCK'? DAVID C. KATZ?%, REBECCA
ROGERS ACKERMANN®®, LESLEA J. HLUSKQ®,
SREE KANTHASWAMY? and TIMOTHY D. WEAVER?
School of Biological and Environmental Sciences,
Liverpool John Moores University, 2Department

of Anthropology, University of California Davis,
3Cell Biology and Anatomy, University of Calgary
Cumming School of Medicine, “Department of
Archaeology, University of Cape Town, *"Human
Evolution Research Institute, University of Cape
Town, ®Department of Integrative Biology,
University of California Berkeley, ’School of
Mathematical and Natural Sciences, Arizona State
University

Recent advances in genetic analyses have uncov-
ered evidence of multiple admixture events during
human evolution; yet, the role of admixture in
determining gross anatomy is still poorly under-
stood. In this context the pelvis is particularly
interesting, due to its complex shape and inter-
actions between the constraints of locomotion
and parturition. The pelvis is also amongst the
most divergent regions between Homo sapiens
and Neanderthal skeletons, leading to potential
ramifications for hybrid offspring. Here we use a
large, multigenerational sample of Chinese and
Indian rhesus macaques (Macaca mulatta) and
their admixed progeny as a proxy to investigate
the role of admixture in hominin pelvic evolu-
tion. Unlike many non-human hybrid studies,
our sample includes animals with a range of
admixture proportions, from low percentages of
Chinese ancestry to low percentages of Indian.
This range of admixture is a good representation
of what we expect in natural hybrid zones and in

the fossil record. Our geometric morphometric
approach indicates that, while sexual dimorphism
is the strongest determinant of morphology as
expected, there is a weak admixture signal in
pelvic shape. The magnitude of the admixture
signal likely reflects a relatively small pelvic shape
difference between the macaque subspecies, in
contrast to the relatively disparate morphology
of H. sapiens and Neanderthals. We discuss
potential functional constraints on admixture
expression in different skeletal regions and the
implications of our results for identifying hybrids
in the fossil record.

This research was funded by grants #1623366 and

#1720128 awarded by the National Science Foundation
(USA) and by The Leakey Foundation.

The Aquatic Neolithic: isotope, aDNA, radi-
ocarbon, and osteological data analysis
reveal asynchronous behavior in early
prehistoric human societies of Ukraine
CHELSEA BUDD?, INNA POTEKHINA?, CHRISTOPHE
SNOECK?® and MALCOLM LILLIE!

"Department of Historical, Philosophical and
Religious Studies, Umea University, ?Institute

of Archaeology, National Academy of Sciences

of Ukraine, *Analytical, Environmental &
Geo-Chemistry (AMGC), Vrije Universiteit Brussel

In Europe the characterization of the Neolithic
period is traditionally dominated by the advent
of agro-pastoralism.  Neolithic  populations
in the Dnieper Valley region of south-central
Ukraine are notably divergent from this trend.
From the Epi-Palaeolithic-Neolithic periods (ca.
10,000 - 6000 cal BC), evidence for the adop-
tion of agro-pastoral technologies is absent
from archaeological assemblages. It is not until
the Eneolithic period (ca. 4500 cal BC) that we
observe the beginnings of a transition to farming
in the Dnieper region. One hypothesis suggests
that spikes in aridity propagated a hunting crisis
in Mesolithic populations, which prompted a delay
in the transition and the reshaped of Mesolithic
subsistence practices to focus on freshwater
aquatic resources to supplement terrestrial herbi-
vores such as boar and deer.

This research presents 300+ human and faunal
samples (including 80 unpublished results), using
multi-disciplinary techniques such as DNA anal-
ysis and various isotope applications, alongside
osteological analysis, to provide holistic individual
life histories. The results show long-term continu-
ation of fishing practices from the Epi-Palaeolithic
to Neolithic periods - no distinct shift from hunting
to fishing practices took place. DNA results show
the predominance of indigenous hunter-gatherers,
with limited genetic inclusions from proximal
Anatolian farming populations. Thus, despite the
availability of plentiful dietary resources and the
westward influence of extra-local farming popula-
tions, the prehistoric communities of the Dnieper
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region remained resistant to change and resil-
ient in terms of their subsistence strategies, with
freshwater resources providing a ‘buffer’ against
any perceived impacts from climate variability.

Entheseal Change within St. Gregory's
Priory: An Assessment Based on Age, Sex,
and Social Status

JOSHUA BUINICKY and EMMY BOCAEGE

School of Anthropology and Conservation,
University of Kent

Changes seen within entheseal attachments—
areas where connective tissues attach to the
bone— are useful to recreate human activity
through scoring bony changes due to habitual
movement. The aim of this study is to verify the
significance between age, sex, and social status
of entheses, as well as, their feasibility to generate
a biological profile, found within the skeletal collec-
tion of St. Gregory's Priory medieval burial site in
Canterbury, England. Using the Coimbra method,
nine fibrocartilaginous entheses, from 58 indi-
viduals, were assessed. Significance was found
factoring for sex, but not for age or social status.
Observational trends showed greater expression
within male individuals, and along the left side of
the body. Using a Mann-Whitney U test, five of
the nine attachment sites resulted in significant
values (p < 0.05) based on sex. Assessing for age
and social class no significant results were found.
This research concluded that the use of entheseal
change in regards to building a biological profile is
only feasible for sex determination.

A reassessment of E. A. Hooton's metric
analyses of crania from Madisonville, an
Ohio Fort Ancient site (1275-1640 C.E.)

M. LORING BURGESS and MICHELE E. MORGAN

Osteology Department, Peabody Museum of
Archaeology and Ethnology, Harvard University

100 years ago, E. A. Hooton published a mono-
graph with craniometric and nonmetric data
on individuals from Madisonville. Hooton used
these data to make numerous observations
about cranial shape variation based on very
littte comparative data; for example, noting that
Madisonville individuals had relatively short, broad
palates for their facial proportions compared
to other populations. Our study aims to verify
the comparability of Hooton's craniometric data
to other commonly-used archival craniometric
datasets and to reevaluate Hooton's conclusions
about the morphology of Madisonville individuals
through comparisons to archival data from other
populations.

Weindependently remeasured 50 individuals from
Hooton's original study following his described
protocol, with repeated measures ANOVA used to
compare each measurement between the three
observers. Results were largely similar across
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observers, suggesting that Hooton was collecting
craniometric data consistently with his cited
standards. One exception is upper facial height,
which post-hoc tests with family-wise error rate
of .05 found was significantly shorter in the more
recent measurements. This questions Hooton's
assertions about palate and facial shape in
Madisonville. Comparison of Hooton's data from
Madisonville with craniometric data collected by
Hrdlicka on other indigenous North American
populations did not show that Madisonville indi-
viduals differed significantly from other groups in
relative palate dimensions (ANOVA, p>.05). While
some prior interpretations of these datasets have
been problematic, the primary data themselves
have intrinsic value for understanding human
variation. This preliminary reassessment is part
of a larger multidisciplinary project seeking to
improve documentation on Ohio archaeological
collections and stimulate further engagement
and research.

Bioarchaeological (Un)Change in
Woodland Period Louisiana

STEVEN N. BYERS
N/A, Retired

Skeletal biological data from four Louisiana
Woodland period sites, dating from all of the
sub-periods, were analyzed to elucidate any bioar-
chaeological trends that might have occurred
through time. The teeth and bones of 493 mainly
incomplete individuals from Little Woods (Early
Woodland), Lafayette Mounds (Early Woodland),
Crooks (Middle Woodland) and Greenhouse (Late
Woodland) were observed for the usual bioar-
chaeological traits. Analysis revealed a number
of inter-site differences, but with no clear trends.
That is, parameters like stature or tooth loss or
frequency of porotic hyperostosis did not increase
or decrease through time. Nor did one site consist-
ently display differences from the other three for
all (or even most) of the traits. Also, when differ-
ences did occur, they did not correlate with traits
that should also have showed differences (e.g., a
site with more caries than expected did not show
greater rates of periodontitis, calculus, abscesses,
and antemortem tooth loss). Only one fairly clear
trend was noted: an increase in the frequency of
artificial cranial deformation through time. Thus,
the data gathered in this study indicates very little
human biological change during the Woodland
period of Louisiana, despite culture changes eluci-
dated by archaeology.

Signatures of adaptive evolution in
Neotropical primate genomes with a focus
on capuchin monkeys

HAZEL BYRNE'? PATRICIA IZAR* and JESSICA W.
LYNCH22

'Department of Anthropology, University of
Utah, 2Institute for Society & Genetics, UCLA,

3Department of Anthropology, UCLA, “Department
of Experimental Psychology, University of Sdo
Paulo

Neotropical primates (Platyrrhini) are a diverse
mammalian clade with five families, 21 genera
and over 170 species — as with their sister
clade (Catarrhini), a plethora of forms, behav-
jours, and life histories are found across this
group. Capuchin monkeys are characterised
by a diverse behavioural repertoire; the “apes of
the Neotropics” show many striking similarities
to Hominidae including social conventions and
local culture, intelligence, delayed life history,
high dexterity, tool use and extractive foraging.
To gain insight into the evolutionary trajectory
of capuchin monkeys, a de novo draft genome
assembly for robust capuchins (Sapajus apella)
was constructed and scaffolded using Dovetail's
proximity ligation data to obtain a highly contig-
uous assembly with a scaffold N50 of 27.1Mb
(29 scaffolds). Following standard genome anno-
tation and preparation pipelines, we employed a
suite of evolutionary models in PAML to uncover
genes with accelerated rates of evolution and/
or with positively selected sites in Neotropical
primates. We focused on four extant lineages; the
encephalised capuchin monkeys (both Sapajus
and Cebus), as well as the miniaturised marmoset
(Callithrix), and the highly social squirrel monkey
(Saimiri). The results of these analyses shed light
on the evolution of lineage-specific traits within
these groups of Neotropical primates including
the unique twinning reproductive biology of the
marmoset and the differing capuchin pheno-
types. We also assessed the ancestral branch to
Neotropical primates to understand the targets
of selective pressures putatively related to their
adaptation to the novel environment of the
Neotropics, with accelerated rates inferred across
genes related to immunity.

Strain Energy Variation Relates to Food
Effects while Strain Orientation Relates to
Individual Effects in Robust and Gracile
Cebus Morphotypes

CRAIG D. BYRON' and CALLUM F. ROSS?

Biology, Mercer University, 20rganismal Biology
and Anatomy, University of Chicago

Laboratory trained Cebus monkeys of both robust
and gracile morphotypes were used to record
suture strain and muscle activity simultaneously
while subjects fed on several different foods with
contrasting material properties. This included
three gage sites along the sagittal suture (bregma,
middle, and lambda) and several EMG recording
sites within masseter and temporalis muscles. In
this study we sought to explain variance in suture
strain energy and orientation during feeding
on various item types. Using RStudio (version
1.1.456) a series of mixed effects models were
calculated with random factors (Individual and
Food Item Type) as well as fixed factors (Chew

Side, Chew Cycle Type, and Strain Gage Site).
For measures of strain magnitude (Log10Max,
Log10Min, and Strain Mode ratio) the food effect
explains more variance than the individual effect.
For strain orientation data the individual effect
explains more variance than the food effect. One
interpretation is that food has a greater impact on
masticatory strain magnitudes than the individual
subject in our experiment. Conversely, strain orien-
tations transduced through the sagittal suture at
different strain gage recording sites are explained
more by individual effects and not as much by
the specific food being consumed. Results show
significant variation in strain regimes along the
sagittal suture. Strains are laterally directed but
strain mode data does not suggest this is strongly
in tension. However, for the very robust specimen,
many of the chew cycle observations on nuts and
nut shells are tensional, especially at the posterior
end of the suture.

This research was funded by the NSF HOMINID grant
(BCS 0725147).

For Sale: A Study of the Primate Pet Trade
in the United States

SYDNEY N. CAHOON' and MELISSA S. SEABOCH'?

'Anthropology, University of Utah, 2Anthropology,
Salt Lake Community College

The depiction of wild animals in the media can
lead to an increased desire to own one, such as
the increase in the sale of owls following the Harry
Potter movies. We are interested in whether this is
the case for primates. There are over 15,000 pet
primates in the U.S. despite agreement among
primatologists and veterinarians that they do not
make good pets. Capuchin monkeys are the most
common monkey featured in films (e.g. Night at
the Museum, Pirates of the Caribbean), and in TV
shows (e.g. Friends) while the Madagascar fran-
chise popularizes lemurs. Based on this media
influence, we hypothesized that capuchins and
lemurs will be the most common type of primate
for sale. We recorded the type of primate for sale
twice a month from six exotic pet-trade websites.
There were 373 primates for sale between May
and September 2019 with 19% strepsirrhines,
72% platyrrhines, and 9% catarrhines; no apes
were for sale. Marmosets were sold most often
(28.7%, n=107) followed by lemurs (18.8%,
n=70), and capuchins (17.4%, n=65). Five types
of primates (marmosets, lemurs, capuchins,
squirrel monkeys, and tamarins) made up 87%
of all primates for sale; it is noteworthy that all
are smaller primates. Contrary to our hypoth-
esis, lemurs and capuchins were not the most
common type of primate, though they were
second and third respectively. While we cannot
confirm whether media depictions have increased
the desire for certain types of primates, the inclu-
sion of lemurs, the only non-platyrrhine, in the top
five is intriguing.
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Social stratification and its differential
experience at Middle Kingdom (2050-1650
B.C.) sites in Egypt

ALYSON C. CAINE

Department of Anthropology and Heritage Studies,
University of California, Merced

The imperialist position of the Middle Kingdom
(2050-1650 BC) and subsequent demographic
diversity of Egyptian territory led to societal strat-
ification. While elite narratives have dominated
archaeological research and interpretations,
there is little known of non-elite individuals. This
research studies elites and non-elites from two
Middle Kingdom Egyptian sites, Naga-ed-Dér and
Mesheikh, to understand the biocultural effects
of social stratification through the analysis of
paleopathological conditions. The results of this
analysis provide insight into differential expe-
riences of elites and non-elites contextualized
through mortuary information.

A total of 187 individuals (Naga-ed-Dér n=115;
Mesheikh n=76) were observed for patholog-
ical conditions that may reflect social inequality,
including those that may result from differential
social treatment and/or differential access to
resources. Among all individuals presented in this
study, 18% (n=33) were observed with trauma,
59% (n=109) were observed with evidence of
metabolic disease, and 19% (n=35) were recorded
with at least one abscess. A Fisher's exact test
found the rate of metabolic disease and abscess
in Naga-ed-Dér individuals to be statistically signif-
icant, (p=<0.0001) and (p=0.0245) respectively,
while the rate of trauma observed was not statisti-
cally significant, according to a Fisher's exact test
(p=0.6166). Of these individuals, material culture
associated with 64 individuals from Naga-ed-Dér
which has been combined with osteological
analysis to understand how social status mani-
fests in the mortuary context. Multidimensional
correspondence analysis has indicated that indi-
viduals identified with pottery and jewelry had no
evidence of trauma or abscesses suggesting indi-
viduals buried with these artifacts may have been
of a higher social status.

Surviving Raids in Small Scale Societies:
Finding Hidden Females Fighters in the
Ancient Southwest

MARYANN CALLEJA and DEBRA L. MARTIN
Anthropology, University of Nevada, Las Vegas

When examining violence in archaeological
contexts, the roles of females are minimized.
This is because (male) researchers use models of
fighting and warfare in historic and more recent
times and overlay those on to indigenous people
in precontact times as an a priori assumption.
Ancient indigenous females are often relegated
to more passive roles or roles of diminished signif-
icance. In an effort to provide a more nuanced
representation of the women living in the ancient

southwest, we conducted a bioarchaeological
analysis of skeletal remains from two distinctly
separate sites within relatively close proximity,
Point of Pines Pueblo (~AD 1260-1400) and
Kinishba (~AD 1160-1320). Despite similari-
ties in cultural composition, time periods, and
geographic locations, notable differences were
found between and within each site. A compar-
ison of adult crania from Point of Pines Pueblo and
Kinishba (N=111 and N=57, respectively) indicate
that an equal or greater percentage of women
than men from both sites had one or more healed
cranial depression fractures forensically inter-
preted to be due to violence (versus accidental
or occupational). The size, location, angle, place-
ment, and orientation of the head wounds are
similar to forensic cases supporting face to face
fighting. Ethnographic, forensic, archaeological
and bioarchaeological lines of evidence suggest
that females likely participated in raiding and
sustained head wounds as active participants.
The combined data sets offer a more nuanced
interpretation of violence in general and violent
women in particular who up until know have been
both hidden and invisible in interpretations about
raiding in the ancient southwest.

Applications of spatial analyses in
Holocene Later Stone Age southern
African bioarchaeology

MICHELLE E. CAMERON
Department of Anthropology, University of Toronto

Holocene Later Stone Age (LSA) southern Africans
from the Cape coast have been well-studied in
terms of bone collagen stable carbon (6 *C) and
nitrogen (6 '°N) isotope ratios and cross-sectional
geometric properties (CSGPs). Some individuals
have isotopic ratios indicative of marine resource
exploitation and most individuals have CSGPs
indicative of highly mobile lifeways. Ecological
factors may have affected LSA skeletal variability.
However, it is challenging to assess the degree of
skeletal variation that arose in response to ecolog-
ical conditions among past groups. LSA skeletal
properties are often compared among groups
from different ecologies such as the forest and
fynbos regions of the Cape coast. These regional
analyses may mask the contribution of site-spe-
cific variation in skeletal properties. Spatial
analyses of skeletal variation on the Cape coast
were conducted using Geographic Information
Systems to assess spatial distributions of LSA
stable isotopic and biomechanical properties.
Spatial autocorrelation analyses (Global Moran's 1)
and interpolation were used to assess if particular
skeletal traits clustered in specific ecologies or
at specific locales. Burial and archaeological site
locations of LSA southern Africans (n=40) were
used to locate individuals on the landscape.
Previously published &™C and &'°N values and
CSGPs for LSA individuals were incorporated into
spatial models. Preliminary results indicate that
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meaningful clusters of stable isotopic or biome-
chanical data may best be defined based on the
archaeological site or burial location where indi-
viduals were recovered. Inter-site variation may
best explain the patterns evident in these skel-
etal properties rather than regional comparisons
based on ecology.

University of Toronto Faculty of Arts & Science Tri-Council
Bridge Funding Program

Reinterpreting Human Sacrifice in Ancient
Egypt: New Conclusions from Old Data

ROSELYN A. CAMPBELL
Scholars Program, Getty Research Institute

Surrounding the tombs and funerary enclosures
of the earliest kings of Egypt are hundreds of
subsidiary burials of officials, craftsmen, and
members of the royal court. The majority of these
subsidiary burials were plundered in antiquity,
but many were excavated and recorded in the
early 20" century. The apparent lack of skeletal
trauma combined with circumstantial evidence
for human sacrifice has led to much debate about
the nature of these burials, and whether they were
sacrificial in nature. The incomplete and altered
nature of these remains, due to 20" century inter-
ventions and taphonomy, has caused them to be
largely ignored.

This study assesses 48 crania from subsidiary
burials associated with two kings and one queen
of the late fourth millennium BCE and describes
new data that was recovered through comparison
with modern forensic cases. Though scholars
have consistently stated that the remains show
no evidence of trauma, this study found clear
examples of lethal perimortem cranial fractures,
strongly suggesting human sacrifice. By re-ana-
lyzing the physical remains as well as the context
of these burials, it becomes clear that expediency
was a primary concern of the sacrificial burials,
but that other factors such as sex and social
status may also have played a role in the mode
of death and burial. Identifying the clear evidence
for trauma in these remains, and assessing the
reasons for variation in the traumatic injuries
within the context of ancient Egyptian culture,
provides new interpretations of the practice of
human sacrifice in the nascent Egyptian state.

Step cycles in three sympatric
cercopithecids

TESSA H. CANNON', JORDAN TRAFF?, DAVID J.
DAEGLINGZ and W. SCOTT MCGRAW!
"Department of Anthropology, The Ohio State

University, 2Department of Anthropology, University
of Florida

Relationships between primate limb structure
and behavior are often investigated using propor-
tions of positional repertoires such as time spent
leaping, climbing, or moving quadrupedally.
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Recent biomechanical analyses suggest several
aspects of bone architecture are more readily
interpreted using number of loading cycles
compared to maximum loads. If true, then rela-
tionships between individual positional behaviors
and the corresponding number of cycles (e.g.,
steps) should be established. The primates of
Cote d'lvoire's Tai Forest provide an excellent
opportunity to investigate associations between
specific cycle quantities and percentages within
locomotor profiles because these cercopithe-
cids display a relatively high positional diversity
across a narrow body size range. Here we report
step data during quadrupedalism in three sympa-
tric taxa collected during all day follows. One
adult female red colobus (Piliocolobus badius),
Diana monkey (Cercopithecus diana), and Sooty
mangabey (Cercocebus atys) was followed for
30 days and the total number of quadrupedal
steps performed each hour recorded. Average
steps per minute for each taxon were compared
to activity budgets, locomotor profiles and home
range size. The three taxa differ dramatically in
the frequency their limbs are loaded during loco-
motion (p<0.001): mean steps/minute for red
colobus, Diana monkeys and Sooty mangabeys
were 4.04,12.23,and 33.9, respectively. Step rates
do not consistently co-vary with percent of activity
budget spent moving quadrupedally but do corre-
late with home range size. We conclude that
attempts to interpret the structure of limb bones
will enjoy greater success if field researchers
count step cycles in addition to building general
positional behavior profiles.

Supported by NSF BCS -1440278 and -1440532

Ethnoprimatology: Preliminary Results
of An Applied Approach to Highway
Construction in Costa Rica

T A. CAPEL, MELISSA J. REMIS and STACY
LINDSHIELD

Anthropology, Purdue University

Humans and nonhuman primates live together
in numerous locations, including the Refugio
de Gandoca-Manzanillo, Jario Mora Sandoval
(REGAMA), Costa Rica. Even in areas with long-
term human-nonhuman primate relationships,
a sudden increase in human activity can have
unintended effects, including deforestation and
resource loss. There are plans for a highway to
be built through REGAMA, so this project aims to
assess the state of the forest before construction
begins. This data set will be used as a baseline
to assess future changes in the area. A mixed
methodology was used to collect 59.01km
of transect data and conduct 28 semi-struc-
tured interviews. This project also uses applied
frameworks to provide local conservation organ-
izations with important conservation data.
Preliminary results show more visual encoun-
ters of nonhuman primates (1.17 groups/sq km)
than humans (0.83/sq km) along the transect.

Alouatta palliata (mantled howler monkey) are
the most commonly seen (1.02 groups/sq km)
and heard (2.99 groups/sq km) monkey. Cebus
imitator (white-faced capuchin) and Ateles geof-
froyi (black-handed spider monkeys) were rare but
seen on the transect at 0.10 groups/sq km and
0.05 groups/sq km, respectively. Interview data
suggests the monkey species are considered
useful animals, especially in relation to tourism. It
also revealed the most valued animal species are
those hunted for sustenance. This dataset will be
shared with local conservation projects and can
be compared to future planned data collections,
allowing researchers to assess change over time.
College of Liberal Arts, Purdue University: Promoting

Research Opportunities to Maximize Innovation and
Scholarly Excellence (PROMISE) Grant

Cataloging the Regulatory Landscape

of Human Skeletal Development Via
Functional Genomics: Insights into Human
Pelvic Evolution

TERENCE D. CAPELLINI, MARIEL YOUNG,
PUSHPANATHAN MUTHUIRULAN, VISMAYA
KHARKAR and DANIEL RICHARD

Human Evolutionary Biology, HARVARD
UNIVERSITY

Underlying the vast skeletal differences between
species as disparate as humans, chimpanzees,
and mice are thousands of regulatory changes in
each genome. While many molecular pathways
are conserved between species, justifying the use
of the mouse model to shed light on conserved
developmental processes, derived human skel-
etal traits likely have little shared biology with
mice. Therefore, to move beyond the mouse
model, we have performed assays on rare human
skeletal samples acquired from the Roadmap
Epigenomics Project. Skeletal preparations span-
ning gestational day (E)54-94 reveal that at the
level of chondrogenesis, derived human girdle
and limb skeletal traits are present early prena-
tally and prefigure adult morphology much earlier
than previously documented. Using the func-
tional genomics assay ATAC-seq on E54 and E67
tissues (N=3 per timepoint), we reveal a catalogue
of 68,604 previously undocumented genomic
regulatory regions utilized in human skeletal
development. Of these, 49,600 are active in the
pelvis and scapula at E54, and only 38.2% overlap
with stage-matched mouse regions, highlighting
substantial regulatory divergence. A subset of
these regions also display evidence of posi-
tive selection: 195 overlap Human Accelerated
Regions (HARs), of which 38 are pelvis-specific
and 41 are scapula-specific. Given the unique
morphology of the human ilium, we have targeted
7 iliac-specific regulatory regions overlapping
HARs that may underlie derived biology. By
investigating these and other regions across the
skeleton, we aim to link genotype to phenotype

and pinpoint where in the human genome natural
selection targeted in order to create such different
skeletal phenotypes between humans and
chimpanzees.

This research was funded by Harvard University Dean’s
Competitive Fund

Experimental investigation of phytoliths
and combustion features and their rele-
vance for the ‘Cooking Hypothesis™ from
East Turkana, Kenya

TAMARA CAPPS', GEORGIA OPPENHEIM?,
JEANWON KIM?® DEANNA MAYBEE*, MICHAELA
HOWELLS', DAVID R. BRAUN® and SARAH HLUBIK®
"Anthropology, University of North Carolina
Wilmington, 2Anthropology, Wellesley College,
3Anthropology, New York University, “Anthropology,
SUNY Binghamton, *Center for the Advanced Study
of Human Paleobiology, The George Washington
University

The Cooking Hypothesis proposes that human
use of fire was responsible for major biological
changes seen in the Homo lineage (~2 mya), yet
there is little archaeological evidence of fire usage
during this time period. Confirmed identification
of combustion features associated with hominin
behavior in the Early Pleistocene archaeological
contexts requires a greater diversity of proxies for
FxJj20AB. We report on experimental research to
identify the possible use of phytoliths as proxies
for use of fire. Phytoliths are silicate particles of
plants that resist degradation and may discolor
when burned at high temperatures. We exam-
ined phytoliths from experimental fires to assess
the reliability of this proxy for identifying concen-
trated fires in open-air contexts. Experimental
fires (n=18) were set for variable time lengths (15
minutes - 12+hours) while maintaining the temper-
ature (>700°C). We collected sediment samples
before and after burning to contextualise pre- and
post- fire contexts. We analyzed phytoliths for
evidence of burning and changes in taxonomic
proportions in phytolith assemblages. Preliminary
analyses indicate that phytolith movement is
difficult to predict with burned phytoliths found in
both pre- and post-fire assemblages, highlighting
the need for more research. We expected pre-fire
assemblages to contain greater amounts of grass
due to frequent die offs and post-fire assem-
blages to reflect a greater amounts of wood due
to stoking the fires. When examining the phyto-
liths, we discovered the opposite was occurring. A
larger sample size is needed to determine if phyto-
liths are an adequate proxy for determining Early
Pleistocene fire in open-air contexts.

This research funded in part by the NSF Archaeology
program #1624398 and a supplemental REU #1930719.
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An examination of the variation in enthe-
seal changes in human skeletal remains
discovered in a 15th century necropolis in
Mistihalj, Montenegro

GABRIELLA K. CARD' and SEAN D. TALLMAN'2
1Anthropology, Boston University, 2Anatomy

and Neurobiology, Boston University School of
Medicine

This study examines the variability in enthe-
sophytes on human skeletal remains in an
archaeological collection from the former
Yugoslavia. Twenty entheses on 125 individuals
(f=42; m=83) from the Mistihalj, Montenegro
collection housed at the Harvard University
Peabody Museum of Archaeology and Ethnology
were examined for entheseal changes (EC). EC,
also known as musculoskeletal stress markers,
have been utilized to aid in the reconstruction of
past populations’ activity patterns. In particular,
this study examined which variables (age, sex,
body size) may affect EC expression for the
investigation of the relationship between EC and
activity patterns. EC scores were measured on a 0
to 3 scale and an aggregate EC score was gener-
ated for each individual. Humeral measurements
were utilized as proxies to body size. Aggregate
EC scores were found to correlate significantly
with age (p<0.001), sex (p=0.005), and body size
(p<0.001). However, after controlling for body size,
aggregate EC score and sex were no longer signif-
icantly correlated (p=0.933). This suggests that
differences in EC score between sexes are more
likely due to body size rather than a sexual division
of labor. Age also impacts seven EC scores, with
age groups 16-24 years and 45-54 years showing
the most difference. These results highlight some
of the variables that may affect EC expression
which is important when evaluating the relation-
ship between EC and activity patterns. Though it
is difficult to compare across studies due to a lack
of standardization of methods, further research
will examine similarities and differences between
this population and others.

This research was funded by the Boston University
Undergraduate Research Opportunities Program.

Patterns in and determinants of cortical
thickness and rigidity in the humeral diaph-
ysis of Holocene Homo sapiens

KRISTIAN J. CARLSON'? MARK R. DOWDESWELL?,
ELISA CHENG', KIMBERLEIGH A. TOMMY* EMILY
ZHU'", NICHOLAS B. STEPHENS®, LILY J. DEMARS®,
JAAP PP. SAERS?, JOHN R. JOHNSON’, TACY
KENNEDY’, JAY T. STOCK®, TIMOTHY M. RYANS,
ADAM D. GORDON® and TEA JASHASHVILI™™

'Department of Integrative Anatomical Sciences,
University of Southern California, Keck School of
Medicine, Evolutionary Studies Institute, University
of the Witwatersrand, 3School of Statistics and
Actuarial Science, University of the Witwatersrand,
4School of Anatomical Sciences, University of

the Witwatersrand, SDepartment of Anthropology,

Pennsylvania State University, ®Department of
Archaeology, University of Cambridge, "Department
of Anthropology, Santa Barbara Museum of Natural
History, ®Department of Anthropology, Western
University, °Department of Anthropology, University
at Albany, SUNY, "®Molecular Imaging Center,
Department of Radiology, University of Southern
California, Keck School of Medicine, '"Department
of Geology and Paleontology, Georgian National
Museum

Modern humans are widely considered to have
undergone postcranial gracilization since the
Late Pleistocene. Hints of greater complexity than
would be characterized by a linear trend in skeletal
gracilization are emerging, however. What drives
this complexity is uncertain. Here we system-
atically evaluate humeral diaphyses from eight
diverse modern human groups, focusing on visu-
alizing and quantifying cortical bone thickness
and rigidity around and along shafts. We assess
whether factors such as activity levels or patterns,
geography, subsistence strategy, diet, and
substrate may contribute to structural variability.

Using image data acquired through medical
and high-resolution computed tomography, we
digitally quantify cortical bone from 20% to 80%
diaphyseal length in 82 human humeri repre-
senting North American, African, and European
populations. We measure cortical thickness
and second moments of area around and along
diaphyses. We use color maps to visualize and
qualitatively evaluate observed patterns and apply
penalized discriminant function analyses to quan-
titatively evaluate them.

Among the considered intrinsic and extrinsic (e.g.,
environmental and behavioral) factors, purported
group activity patterns differentiate not only
magnitudes in cortical thicknesses and second
moments of area, but also relative locations of
high levels in both. Additional factors contribute
to the observed variability. Since the patterns
observed in humeral diaphyses do not correspond
precisely to those expressed in other elements
from the same sample, limb specific effects (e.g.,
usage) are deemed partly responsible for the
observed variability. Analysis of bilateral asym-
metry in humeral diaphyses may shed further light
onto behavioral inputs driving variability in upper
limb skeletal structure.

Funding: NSF BCS-1719140, NSF BCS-1719187,
NRF-DST (South Africa), ERC under European Union's
Seventh Framework Programme (FP/2007-2013)/
ERC Grant Agreement n.617627, RCUK/BBSRC grant
BB/R01292X/1, USC Provost grant for Nikon Metrology
XTS225ST micro-CT.
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A biochemical approach to women'’s
identities and migration in the Moquegua
Valley, Peru during the later LIP (ca. 1250-
1476 CE)

DANIELLE E. CARMODY', BENJAMIN J.
SCHAEFER?34, BETHANY L. TURNER' and NICOLA
0. SHARRATT'

"Department of Anthropology, Georgia State
University, 2Department of Anthropology, University
of lllinois at Chicago, *Department of Gender and
Women's Studies, University of lllinois at Chicago,
“Department of Latin American and Latino Studies,
University of lllinois at Chicago

Circa 1000 CE, two expansive Andean poli-
ties, the Wari of central highland Peru and the
Tiwanaku of the Lake Titicaca altiplano, under-
went sociopolitical decline and eventual collapse.
During this time of turmoil, both withdrew from
the Moquegua Valley of southern Peru. In the
altered political landscape of the subsequent Late
Intermediate Period or LIP (1000-1476 CE), the
valley's residents resettled in new villages situated
in defensive hilltop locations. However, the degree
to which Moquegua Valley LIP populations and
individuals engaged in long-distance movement
and migration remains debated.

This poster focuses on the individuals of
Estuquifia that were sexed female and buried
with material objects associated with women to
explore multiple dimensions of female identity
during the tumultuous LIP in Moguegua. Naturally
mummified hair recovered from the LIP site of
Estuquifia was analyzed for endogenous cortisol
and both heavy and light isotopes to reconstruct
and theorize patterns of migration, paleodiet, and
psychosocial stress. Our results indicate that
although most of the female individuals were local
to the Moquegua Valley, several had relocated to
the valley months before their deaths. Segmented
cortisol levels range between 34-824 nMol/L
suggesting that the embodied lived experiences
during the LIP altered the regulation of hormone
production. Paleodietary reconstructions evince
that females were provisioned with kiwicha and
local marine resources from the valley. The varia-
tionin seasonal diet may be related to wider social
and environmental processes that were endured
during political reorganization in the Moquegua
valley.

Grants-in-Aid of Research, Sigma-Xi (2018),
Massachusetts Cultural Council (2017-2019)

Alternative energy: evidence for gut
microbiome-mediated buffering of human
energy balance

RACHEL N. CARMODY

Department of Human Evolutionary Biology,
Harvard University

The availability of energy and its efficient alloca-
tion underpin survival and reproductive success
in any species. For past and present human
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populations with chronically limited energy
supplies and/or short-term volatility in energy
balance, any physiological or behavioral system
that provided a buffer against shortfalls in net
energy availability would likely have conferred
important advantages. Using data from three
of our recent studies in humans and mice in
which energy intake was manipulated through
cooking-induced changes in starch digestibility,
energy expenditure was manipulated through
ultra-distance running, and the development and
function of the gut microbiome was manipulated
through early life antibiotic treatment, | show that:
(1) the composition and function of the gut micro-
biome adapts quickly in response to short-term
changes in energy intake and expenditure; (2)
the resulting gut microbiome can enhance host
net energy availability in a causal manner; and
(3) the gut microbiome contributes to the main-
tenance of host energy balance through various
mechanisms including regulation of hunger and
satiety, enhanced rates of energy salvage in the
colon, reductions in resting metabolic rate, and
developmental tradeoffs in expensive tissue
growth. Although interactions between humans
and our resident microbial communities are
complex and often competitive, our combined
dataset suggests that the gut microbiome could
have contributed importantly to human evolution
by serving as a dynamic buffer against energetic
stress, thus helping to lower constraints on the
human energy budget that are today reflected in
unique features of our anatomy, physiology, life
history, and patterns of behavior.

This work was supported by the National Institutes of
Health (1F32DK101154), Leakey Foundation, William
F. Milton Fund, Harvard Dean’s Competitive Fund for
Promising Scholarship, and Harvard Department of
Human Evolutionary Biology.

The impact of riparian and anthropogenic
edge effects on mantled howler monkeys
(Alouatta palliata) in a fragmented rain-
forest in Costa Rica

ANNA J. CARTER
Political Science, University of Louisville

Forest fragmentation increases primate species’
exposure to anthropogenic edges, altering
their environment and behavior. While edges
occur naturally in ecosystems, deforestation
increases the area of edges compared to inte-
rior zone, making edge effects an important
research topic for primatologists. | explored the
impact of riparian and anthropogenic edges on
mantled howler monkey (Alouatta palliata) activity
budgets, food item selection, and sociality at
the La Suerte Biological Field Station in north-
eastern Costa Rica. This site is a riparian forest
fragment, making it highly suitable for this study.
I hypothesized that howlers would exhibit more
social behaviors and spend more time feeding at
riparian edges compared to anthropogenic edges.

| also predicted that howlers would have different
activity budgets at edge zones compared to
interior forest zones, exhibit wider variety in food
item selection at riparian edges compared to
anthropogenic edges, and exhibit more affiliative
interactions at riparian edges compared to anthro-
pogenic edges. 25 hours of data was collected
during the wet season in July 2019 using 30
minute point samples. Results did not support
my hypothesis, showing similar feeding and
social times at riparian edges and anthropogenic
edges. Howlers had different activity budgets,
resting more and feeding less, in interior forest
zones compared to edge zones. There was little
difference in food item variety or sociality between
edge zones. These results point to the need for
further research on edge effects to understand
how ecologically flexible species like mantled
howler monkeys persist in modified habitats.

Teaching Evolution in Creationist Country:
Strategies for Effective Engagement

KATE CARTER

Community Science, National Center for Science
Education

While evolution acceptance has made great
strides over the past 40 years, the United States is
still near the bottom among developed countries.
As the causes for evolution denial are varied and
complicated, scientists need to be mindful of best
practices for sharing evolutionary science broadly.
However, best practices for reaching a science-in-
clined audience are different than reaching more
hesitant audiences, and more work on under-
standing these audiences is needed. Previously,
the National Center for Science Education has
found anecdotal success bringing evolutionary
informal science activities into communities,
without substantial pushback, by 1) providing
inquiry-based activities, 2) placing activities
within appropriate community context, and 3)
ensuring volunteer facilitators receive “no-con-
flict” training. To evaluate the impact that these
approaches have on reaching target audiences,
| analyzed the effectiveness of three evolution
activities—human bipedalism, flight, and digesting
cellulose=in six different regional sites where
evolution denial is high. Each activity focused on
subject matter while also teaching an underlying
evolutionary conceptlast common ancestors,
systematics, and adaptation, respectively. | used
a mixed-methods approach that combined pre/
post surveys with interviews with volunteers and
participants. Results suggest the importance of a
visitor-led experience, where visitors are allowed
to make observations and explore on their own.
Activities that taught evolutionary concepts
before labeling them as such also showed
greater visitor engagement. Finally, activities that

reached families were more effective in reducing
pushback than those targeted to children alone.
Overall, these strategies allow for integration of
evolution content into critically important regions.

Playful teasing: evidence of joking in
non-human primates?

ERICA A. CARTMILL, JOHANNA ECKERT and
SASHA WINKLER

Anthropology, UCLA

Teasing walks a fine line between aggression and
play. The risk of crossing that line and souring a
positive interaction with a social partner requires
that the teaser predict their partner's reactions
and closely monitor their behavior. Teasing thus
presents an opportunity to investigate prediction
of others’ behaviors and attribution of others’
mental states. In studies of animal behavior and
cognition, teasing is typically discussed as an
aggressive behavior (if explicitly mentioned at
all), or lumped into the category of play and not
examined further. Recent developmental studies
suggest that non-verbal “playful teasing” is already
present in human infants in the first year of life.
Human infants tease their parents by performing
unexpected acts, appearing to deliberately violate
their expectations, mutual understandings, or
shared conventions in order to provoke a reaction.
Here we explore the evolutionary antecedents of
human teasing by analyzing the dynamics of spon-
taneous ‘object teasing” events in zoo-housed
orangutans (Pongo pygmaeus and Pongo abelii).
In these events, one orangutan extends an object
towards another and retracts it just when the other
reaches for it. These teasing events take the form
of games, often repeated several times, and with
both parties willingly participating. These games
likely require inferences about the others’ actions
and mental states. In this way, they can be seen
as playing with one's own inferences and predic-
tions of other minds. These types of exchanges in
orangutans suggest that playful teasing is evolu-
tionarily old and may have been an antecedent to
human joking.

Work supported by a grant from the Templeton World

Charity Foundation (TWCF0318) “Play, Humor, and Joy
in Great Apes”

What, if anything, is Australopithecus
afarensis?

MATT CARTMILL'? and FRED H. SMITH?3#
"Anthropology, Boston University, 2Evolutionary
Anthropology, Duke University, *Sociology

and Anthropology, lllinois State University,
“Anthropology, University of Colorado - Boulder

Recent fossil discoveries, especially of partial
foot skeletons, have brought about a gradual
recognition that there were probably at least
two hominin species coexisting in East Africa
around 3.5 My ago. Yet most analyses continue
to assume that all, or nearly all, of the East African
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material from this period represents a single
species, Australopithecus afarensis. We suggest
that we no longer have any conclusive reasons for
thinking that A.L. 288-1 “Lucy” (3.18 My), the Dikika
infant (3.32 My), KSD/VP/1-1 “Kadanuumuu” (3.6
My), and the LH 4 type specimen of A. afarensis
(8.6 My) all sample the same species, or for
assuming that parts of the skeleton known for
one tell us much about unknown parts of any
other. It is unclear in the present state of our
knowledge how many species are represented in
the "A. afarensis” congeries, or where the bounda-
ries are between them. We nevertheless contend
that if we free ourselves from the presumption
that all evolutionary analysis must start with a fully
resolved phylogenetic hypothesis, it is possible to
say interesting and important things about early
hominin evolution in terms of a fuzzy phylogeny.

Rodent stable isotopes provide new data
on Miocene ape environments in the
Siwaliks and the Vallés-Penedés Basin

ISAAC CASANOVAS-VILAR', YURI KIMURA?,
LAWRENCE J. FLYNN?, DAVID PILBEAMS,
SALVADOR MOYE-SOLE™#* and DAVID M. ALBA!
TInstitut Catala de Paleontologia Miquel Crusafont,
Universitat Autonoma de Barcelona, 2Department
of Geology and Paleontology, National Museum of
Nature and Science, Japan, *Department of Human
Evolutionary Biology, Harvard University, “Institucié
Catalana de Recerca i Estudis Avangats (ICREA),
Barcelona, SUnitat d’Antropologia (Dept. BABVE),
Universitat Autonoma de Barcelona

Apes originated in Africa, but by the beginning of
the middle Miocene they expanded their range
into Eurasia and underwent a remarkable evolu-
tionary radiation. This group is relatively well
represented in the long and continuous Miocene
records of the Siwaliks (Pakistan) and the Vallés-
Penedés Basin (Catalonia, NE Spain). In the
Siwaliks only the genus Sivapithecus is recorded,
whereas in the Vallés-Penedés several different
apes occur (Anoiapithecus, Pierolapithecus,
Pliobates, Dryopithecus, Hispanopithecus). Here
we use molar enamel stable isotopes of muroid
rodents to infer climate and vegetation in fossil
sites covering all the stratigraphic range of apes
in both areas (ca. 14-8.5 Ma in the Siwaliks,
ca. 125-9 Ma in the Valles-Penedes). Carbon
isotope values indicate pure C3 diets throughout
the interval. The 6'°C values are also used to
estimate mean annual precipitation and environ-
ment after applying theoretical correction factors
for biological fractionation, altitude, latitude
and variations in &'°C of atmospheric CO, over
geologic time. Results show that in both regions
ape-bearing sites consistently represent the more
humid environments. In the Vallés-Penedés, most
ape-bearing sites are in the isotopic range of
tropical deciduous forests and a few correspond
to evergreen warm mixed forests, in agreement
with other faunal and paleobotanical data. In the
Siwaliks, current small mammal enamel analyses

suggest that Sivapithecus was associated with
drier environments, which is at odds with faunal,
floral, and other proxy data from the Pakistan,
India and Nepal. Caution is called for in applying
micromammal isotopic analyses to paleoenviron-
mental interpretation.

Funded by MINECO (RYC-2013-12470 to I.C.V), AEl/
FEDER EU (CGL2016-76431-P and CGL2017-82654-P),
and the Generalitat de Catalunya (2017 SGR 116, 2017
SGR 86, and CERCA Program).

Voices in the sky: Mantled howler monkey
(Alouatta palliata) howl responses to
changes in weather in a fragmented trop-
ical rainforest in Costa Rica

MAKENZIE E. CASH
Anthropology, Appalachian State University

The mantled howler monkey (Alouatta palliata),
named for its distinct male long call, is known to
use howling in conflict avoidance, spatial distri-
bution, alarm calls, and in response to low pitch
noises. Most studies of howler monkey vocal-
izations focus on the role of howls in spacing
groups, production of loud calls, and classifica-
tion of the vocalizations in the male and female
repertoires. In this study, | investigated the rela-
tionship between weather conditions (e.g., rain,
thunder, wind) and howl production by mantled
howlers at the La Suerte Biological Field Station
in Limon, Costa Rica over 27 hours from July
4 to July 10. | proposed that howl rate per hour
would correspond with changes in weather, with
a greater rate of howls per hour during rain than
when not raining. Using all-occurrences sampling,
I recorded the occurrence and duration of all howl
bouts produced by focal males and the envi-
ronmental stimuli, including rain, wind, thunder,
and anthropogenic noises, that prompted them.
Mantled howler monkeys howled more often
during rain (13.4 howls/hour) than when not
raining (8.86 howls/hour) but average bout dura-
tion was higher when not raining (56 seconds)
than when raining (35 seconds). Howler monkeys
responded to neighboring howls 100% of the time
when not raining and 0% of the time when raining.
The results of this study suggest that rain signif-
icantly constrains intergroup communication.
Future studies should examine how changes in
weather influence intergroup communication in
terms of spatial distribution and conflict.

Genomic perspectives of the Tupi
Expansion

MARCOS A. CASTRO-SILVA", ALEXANDRE
PEREIRA?, MARIA C. BORTOLINF, FRANCISCO

M. SALZANO?, DAVID COMAS* and TABITA
HUNEMEIER!

'Department of Genetics and Evolutionary Biology,
University of Sdo Paulo, Sdo Paulo, Brazil, ZInstituto
do Coragao, Hospital das Clinicas da Faculdade
de Medicina, University of Sdo Paulo, Sdo Paulo,
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Brazil, *Departamento de Genética, Universidade
Federal do Rio Grande do Sul, Porto Alegre, RS,
Brazil, *Institut de Biologia Evolutiva (CSIC-UPF),
Departament de Ciéncies Experimentals i de la
Salut, Universitat Pompeu Fabra, Barcelona, Spain

The Tupi expansion is the main linguistic expan-
sion in South America, however, relatively little is
known about this event. Among the Tupi-speakers,
the Tupi-Guarani family has assumed an expan-
sionist character over the last 2,000-3,000 years,
populating the Brazilian southwest, northeast,
and the entire coast. Based on archeological and
linguistic evidence, two contrasting hypotheses
on the expansion routes taken by the Tupi can
be found in the literature. The first proposes that
the Tupi reached the Atlantic Coast after coming
from southwest Brazil, originating from the same
Tupi-Guarani branch of the Guarani. The second
hypothesis assumes that one branch of the Tupi
first moved eastwards reaching the coast and
then southwards along the coastline, originating
the coastal Tupi, whereas the other branch
went southwards from the Amazon, originating
the Guarani populations. Here we leveraged
genomic data from the last remaining represent-
atives of the Tupi coastal branch, a Tupiniquim
community, as well as data of a Guarani-Mbya
population from Southern Brazil and of three
native Amazonian populations. Our results
showed evidence of a direct migration from the
Amazon to the Northeast Coast in pre-Columbian
time, giving rise to the Tupi Coastal populations,
and a single distinct migration going southwards
which originated the Guarani people from Brazil
and Paraguay. Our results are consistent with
the first hypothesis, primarily constructed on the
divergence between the Guarani and Tupinamba
potteries. In this context, the expansion was
caused by a search for new lands to cultivate,
undertaken by populations of ceramists and incip-
ient agriculturalists.

The project was funding by FAPESP (2018/013716;
2015/26875-9).

New insights on the Neanderthal knee-
joint loading environment from the
endostructural configuration of the
patellae from Krapina, Croatia

MARINE CAZENAVE' and DAVORKA RADOVCIC?
TAnatomy and Histology, Sefako Makgatho Health
Sciences University, 2Geology and Paleontology,
Croatian Natural History Museum

The Neanderthal patella is anteroposteriorly
thicker and shows more symmetric articular
facets associated with higher angles than in
recent humans. While it does not appear to be a
close relationship between the degree of patellar
facet asymmetry and the configuration of the
distal femur, which is similaramong Neanderthals,
fossil and recent humans, the functional implica-
tions of such differences are still debated.
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By using micro-focus X-ray tomography (isotropic
voxel size range: 24-50 um), we characterized the
endostructural pattern of six Neanderthal patellae
representing five individuals from the OIS 5e site
of Krapina, Croatia, and compared the results to
those from a sample of 31 patellae representing
22 adult recent humans of various origins and
socio-economic patterns.

For the cortico-trabecular complex and trabecular
thickness, the Neanderthal values fall within the
human range of variation. Conversely, in Krapina
cancellous bone density (BV/TV) in the medial
aspect is higher, and the degree of anisotropy
in the inferior aspect is lower than measured in
humans. Also, while a bone reinforcement in the
lateral and superior aspects is present in humans,
in Krapina it is only found laterally. Interestingly,
as commonly observed in humans, in Krapina the
BV/TV is higher in the left patella.

The only other evidence available from an adult
Neanderthal patella, Regourdou 1 (France, OIS
4), does not fully overlap the average signal
recorded in Krapina. Endostructural differences
of the patella thus reveal differing knee-joint
loading environments between Neanderthals and
humans, as well as inter-individual variation likely
age-, sex- and/or physical activity-related.

Funding support to M.C. provided by the Erasmus
Mundus program Bakeng se Afrika.

Differences in sexual dimorphism between
two Central European populations eval-
uated using external morphology of the
frontal bone

MARKETA CECHOVA', JAN DUPEJ"?, JAROSLAV
BRUZEK', SARKA BEJDOVA', RADOSLAV BENUS®
and JANA VELEMINSKA'

"Department of Anthropology and Human Genetics,
Faculty of Science, Charles University, 2Department
of Software and Computer Science, Faculty of
Mathematics and Physics, Charles University,
*Department of Anthropology, Faculty of Natural
Sciences, Comenius University in Bratislava

Sex estimation is an important issue in forensic
anthropology and bioarchaeology. Along with
the pelvic bone, the skull is the most important
source of sexual dimorphism. The upper third
of the face (i.e. the frontal bone) is one of the
most significant sexually dimorphic structures
on the human skull. Nevertheless, traits on the
skull are population-specific. The expression of
sexual dimorphism on the skull varies across
populations. The present study deals with the
variability of the entire external surface of the
frontal bones from a contemporary Slovak and
Czech populations and evaluates differences in
expression of their sexual dimorphism. Frontal
bones were evaluated using geometric morpho-
metric analyses: coherent point drift-dense
correspondence analysis (CPD-DCA), principal
component analysis (PCA) and support vector

machine (SVM). The ability to sex estimation was
successfully tested on 196 individuals from two
contemporary European populations. The whole
external frontal surface was significantly different
between males and females both in form and
shape. In the previous study, sex estimation was
carried out applying the virtual method developed
on the frontal bones of individuals from Czech
population. In this study, the model was success-
fully verified on the Slovak population. Using this
combined dataset was made more reliable and
robust classifier. The estimation method reached
a success rate from 83 to 88 % using individual
samples and their combination.

This research was supported by the Grant Agency of
Charles University (grant number 1590218).

Relationships between macroparasite
infection and cardiovascular/metabolic
health among indigenous Amazonians
experiencing rapid economic development
TARA J. CEPON-ROBINS', THERESA E. GILDNER?,
MELISSA A. LIEBERT?, SAMUEL S. URLACHER?,
FELICIA C. MADIMENOS?®, GEETA N. EICK®,
LAWRENCE S. SUGIYAMA® and J JOSH.
SNODGRASS?

'Department of Anthropology, University of
Colorado Colorado Springs, ?Department of
Anthropology, Dartmouth College, *Department
of Anthropology, Northern Arizona University,
“Department of Anthropology, Baylor University,
SDepartment of Anthropology, Queens College
(CUNY), ®Department of Anthropology, University
of Oregon

Cardiovascular disease (CVD) is rare among
subsistence populations; it has been hypoth-
esized that soiltransmitted helminths (STHs)
reduce CVD-risk in these populations by regu-
lating immune-function and directly consuming
blood lipids/glucose. Here, we test relationships
between current STH infection and markers of
cardiovascular/metabolic health among 205
Shuar adults (89 men, 116 women; ages > 15
years). Ascaris lumbricoides and Trichuris trichiura
were detected via microscopy in stool samples
using Kato-Katz thick smears. Markers of cardi-
ovascular/metabolic  health measured from
finger-prick blood samples include total choles-
terol, high- and low-density lipoprotein (HDL; LDL)
cholesterol, triglycerides, and fasted glucose.
Blood pressure was assessed via automatic
blood pressure monitor. Sex-specific analysis of
covariance tests (controlling for age/body mass)
compared health markers by infection type.
Unexpectedly, some cardiovascular/metabolic
measures were elevated among infected individ-
uals. Men who were singly infected with Ascaris
had higher LDL cholesterol than uninfected men
(p = 0.005) and men singly infected with Trichuris
(p = 0.029). Coinfected women had higher LDL
cholesterol than uninfected women (p = 0.004)
and women singly infected with Ascaris (p =
0.008). Coinfected men had higher glucose levels

than uninfected men (p = 0.007) and men singly
infected with either species (p < 0.01). These
findings indicate a double-burden of chronic and
infectious diseases associated with economic
development. We examine these relationships
in conjunction with biomarkers of long-term
macroparasite infection (Immunoglobulin E) and
inflammation (C-reactive protein), as well as life-
style factors (house construction, water source),
to determine if immune responses to STHs
mediate CVD-risk related to lifestyle transitions.

Support: Wenner-Gren Foundation; NSF DDIG (BCS-134-
1165, BCS-0824602, BCS-1650674, BCS-0925910), IBSS
(1329091), GRFP (2011109300); American Philosophical
Society Lewis and Clark Fund; Sasakawa Young Leaders
Fellowship Fund; Leakey Foundation; University of
Oregon.

Identification of skeletal remains using
vertebral body osteophytes

MARIANNA CERVANTES

Chemistry, University of Leicester, Archaeology,
Simon Fraser University

Osteophytes have a complex etiology which
produces quantifiable individual variation appli-
cable to the identification of human remains.

Two hundred computerized tomography (CT)
scans of thoracic and lumbar areas of 80 females
and 120 males, obtained from The Cancer
Imaging Archive, were examined. The right, ante-
rior, and left parts of the superior and inferior
margins of the vertebral bodies were scored using
a 0-4 system. Frequency and likelihood ratio (LR)
of each score at each data point was calculated.

Spearman’s Rho tests identified points with negli-
gible (-0.30<p>0.30) correlation. The resulting
matrix illustrates independently occurring oste-
ophytes. Independent LRs can be multiplied,
increasing specificity. A Kruskal-Wallis test iden-
tified the impact of age and sex. Regarding sex,
98% of points resulted in p > 0.05. Sex had no
significance. In testing age p < 0.05 on 78% of
data points, age was deemed significant. The
population was grouped in 10 year increments >
30 and < 80 for application of the identification
method.

On three sample cases, the least frequently occur-
ring scores at data points on available vertebrae
were selected, and using the matrix produced
from the Spearman’s Rho test independent data
points were identified. The LR for each score was
ascertained within the appropriate age group,
then multiplied. A LR of 6.68, 41, and 56.61 for
individuals 34, 51, and 69 years, respectively.

This preliminary method can be definitive for
small pools of possible identities, and can be
combined with likelihood ratios associated with
other aspects of the skeletal biography.
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Fats are differentially fattening: Host-
microbial interactions in energy harvest
from dietary lipids

KATIA'S. CHADAIDEH and RACHEL N. CARMODY
Human Evolutionary Biology, Harvard University

Energetic models of ancestral and modern human
diets assume that all dietary fats are isocaloric.
However, consumption of different dietary fats
has been linked to differences in numerous meta-
bolic phenotypes, including obesity. To examine
whether host-microbial interactions in energy
metabolism might explain the divergence between
prediction and observation, we performed two
experiments to assess how different dietary fats
and their impacts on the gut microbiota shape
host energy gain. In a first experiment, we fed
mice isocaloric high-fat diets (45% w/w) varying
only in the dominant type of fat present: saturated
fat (milk fat), monounsaturated fat (olive oil), Q-3
polyunsaturated fat (flaxseed oil), or Q-6 polyun-
saturated fat (safflower oil). After 12 weeks, mice
fed saturated fat exhibited higher adiposities and
divergent gut microbial communities compared
to mice fed -3 (Padiposiy=0.010, Pricrobiota=0.002)
or Q-6 (Padiposity=0.006, Pricraniota=0.009)  polyun-
saturated fat, with mice fed monounsaturated
fats exhibiting intermediate host and microbial
phenotypes. To isolate the microbial contribution
to differences in host adiposity, we next trans-
planted gut microbial communities conditioned
on isocaloric saturated fat or Q-3 polyunsaturated
fat diets into germ-free mice cross-fed these diets
in a fully factorial design. Gut microbial commu-
nities exhibited interactions reflective of both the
conditioning diet and the current diet, and recip-
ient animals exhibited differences in adiposity
reflecting these microbial dynamics that could
not be ascribed to differences in caloric intake.
Our results challenge conventional models of the
caloric value of fats, and encourage a holobiont
view of fat metabolism in efforts to model human
energy budgets past and present.

This study was supported by the National Science
Foundation (BCS-1919892), the William F. Milton Fund,
the Harvard Dean’s Competitive Fund for Promising
Scholarship, and the Harvard Department of Human
Evolutionary Biology.

Individual predictors of participation in
intergroup encounters among urban-
dwelling rhesus macaques (Macaca
mulatta)

BIDISHA CHAKRABORTY'?, STEFANO S.

K. KABURU?, PASCAL MARTY?, KRISHNA
BALASUBRAMANIAM?, BRIANNE BEISNER?*, LALIT
MOHANS, SANDEEP K. RATTAN® and BRENDA
MCCOWAN?2#

TAnimal Behavior Graduate Group, University of
California,Davis, 2Department of Population Health
& Reproduction, School of Veterinary Medicine,
University of California,Davis, *Department of
Biomedical Science & Physiology, School of

Sciences, University of Wolverhampton, “California
National Primate Research Center, University

of California, Davis, *Himachal Pradesh Forest
Department, Shimla, Himachal Pradesh

Primates commonly engage in intergroup encoun-
ters (IGEs), ranging from peaceful displacement to
intense aggression. While most of the studies in
nonhuman primates have highlighted how groups
tend to assess numerical asymmetries to deter-
mine whether to engage in intergroup conflict or
not, the role of individual differences during IGEs is
still poorly understood. Moreover, there is still little
information on how within-group social relation-
ships can influence participation in IGEs, and vice
versa. Different individuals or different classes
of individuals might vary in the benefits accrued
and costs incurred as a result of participation, and
examining these costs and benefits might shed
light on the determinants of participation in IGE.
In this study, we investigated individual predic-
tors of participation in IGEs among urban rhesus
macaques (Macaca mulatta) in Shimla, North
India. We collected data from 2016 to 2018 on
three groups of macaques and recorded a total of
226 IGEs. We found that males (8 =0.12, p<0.01),
subordinates (B = -0.07,p<0.01) and individuals
central in the grooming network participated
more (3=0.06, p<0.07) in intergroup encounters.
We also found that individuals actively involved
in giving and receiving coalition support were
more likely to participate in IGEs (8 =0.04, p=0.05).
Our results confirm inter-individual differences in
participation in IGEs in urban rhesus macaques.
In view of the apparent relationship between inter-
group encounters and intragroup affiliation, we
speculate on the implications of our results for a
better understanding of macaque social structure.

This work was funded by the U.S. National Science
Foundation (#1518555)

Strontium Isotope Testing of Deciduous
Molars from Maya Sacrificial Victims

AMY CHAN

Anthropology, California State University, Los
Angeles

Excavated in 2008-2010, the Midnight Terror
Cave contains the comingled remains of at least
118 Maya sacrificial victims from the Classic
Period (250 CE - 925 CE). Questions remain
as to who the victims were and how they were
obtained. Previous research on the collection has
established a large portion of subadult remains
originating from throughout the Yucatan along
with a high number of females. At least 60% of
permanent teeth tested have been established
as local to the Belize River Valley. But, strontium
isotope testing has yet to be carried on decid-
uous teeth to determine the geographic origin of
infants from the Midnight Terror Cave. Due to the
young age of these children, the victims would
have to have been born locally or carried in a great
distance to be sacrificed.
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Two right maxillary deciduous second molars
were photographed, molded, and sent to the
Stable Isotope Lab at Washington State University
for testing. Results showed trends similar to
those of the permanent teeth’s isotopic signature,
placing the infants from outside of the Belize River
Valley. The first infant came from the Northern
Lowlands while the second came from the Central
Maya Area. Infants from outside the Belize River
Valley could have been obtained specifically for
sacrifice through gift exchange between caciques,
possibly through purchase or kidnapping, and
brought to the Midnight Terror Cave. Infants could
also have been carried in by their mothers or
family members as it would have been difficult to
nurse a child over long distances.

Funding provided for by the Office of Graduate Studies at
California State University, Los Angeles

Evaluating Pressures on Lemur
Demographic Histories in Ranomafana
National Park, Madagascar

APARNA CHANDRASHEKAR', CARLO PACIONI?%,
AMANDA N. MANCINI#5, TONI L. MORELLI®”,
EDWARD E. LOUIS JR.® and ANDREA L. BADEN'45
"Anthropology, City University of New York
Hunter College, ?Terrestrial Ecology, Arthur Rylah
Institute for Environmental Research, *School of
Veterinary and Life Sciences, Murdoch University,
“Anthropology, The Graduate Center of City
University of New York, SEvolutionary Primatology,
The New York Consortium in Evolutionary
Primatology, °Department of Environmental
Conservation, University of Massachusetts
Ambherst, 7U.S. Geological Survey, DOI Northeast
Climate Science Center, ®Center for Conservation
Research, Omaha'’s Henry Doorly Zoo and
Aquarium

Ranomafana National Park (RNP) has one of the
highest levels of primate biodiversity in the world,
containing thirteen species of lemurs, three of
which are critically endangered. While over 50%
of the park is primary forest, the remainder has
been subject to varying levels of logging and
other anthropogenic and natural disturbance. To
evaluate the effect of these pressures, we are
reconstructing population demography across
five diurnal lemur species that vary in size, loco-
motor pattern, dietary diversity, and life history
variables. Seven sites within RNP were visited
and 38 Varecia variegata, 40 Eulemur rufifrons, 41
Hapalemur griseus, 42 Eulemur rubriventer, and
85 Propithecus edwardsi were genotyped using
10-17 microsatellite markers. Mode shift and
heterozygosity excess tests were used to test
for signatures of a historical bottleneck within all
five taxa. Three mutation models were used for
heterozygosity excess tests: the stepwise muta-
tion model (SMM), two-phase model (TPM), and
infinite allele model (IAM). Though the mode
shift test did not strongly indicate the presence
of a historical bottleneck, heterozygosity excess
was indicated under IAM and TPM models for V.
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variegata, E. rufifrons, E. rubriventer, H. griseus, and
IAM only for P edwardsi. Additionally, Extended
Bayesian Skyline plots revealed that Varecia
variegata once had large effective population
sizes (~4,000) prior to a bottleneck, which then
decreased gradually by 84% within the last 1,500
years. This comparison across morphologically
and behaviorally diverse lemur species will allow
us to investigate if and how anthropogenic and
natural pressures impact population demography
within the same habitat.

An Examination of the Subpubic Region,
Greater Sciatic Notch, and Obturator
Foramen Variation in Thai Individuals
Using Elliptical Fourier Analysis

RACHEL E. CHANEY, SEAN D. TALLMAN and
GREGG HARBAUGH

Department of Anatomy and Neurobiology, Boston
University

While features of the os coxa, including the
subpubic region, greater sciatic notch, and
obturator foramen, are frequently used for sex
estimation in bioarchaeological and forensic
anthropological contexts, little is known about
how these areas are affected by other biological or
ecogeographic factors. This project uses Elliptical
Fourier Analysis (EFA) to examine the relation-
ship between these three features, with sex, age,
stature, weight, and pelvic dimensions of modern
Thai individuals to ascertain how these variables
impact pelvic morphology. A total of 214 os coxae
(f=108; m=106) aged 20-97 years from the Khon
Kaen University Human Skeleton Research Centre
were analyzed. Each os coxa was photographed to
obtain standardized images of the three regions.
Each of the features was traced in Procreate, and
the outlines analyzed for variation using SHAPE,
an EFA software. Exploratory Factor Analysis and
Multivariate ANOVAs were performed to examine
the effects of sex, age, stature, weight, and pelvic
dimensions on the three regions. Preliminary
results indicate that shape appears to be well
described by a 20-harmonic solution. Age is not
statistically associated with any of the seven
dimensions of the factor analysis; however, sex
is statistically associated with three of the first
seven dimensions (factor3, factor4, and factor7).
This study provides a greater understanding for
the range of variation in the three sexually dimor-
phic regions of the os coxa and how these regions
are affected by inter-related biological variables
that are frequently left out of sex estimation
studies. Additionally, the study emphasizes the
need for population-specific research.

Funding for this project was provided by the Program in

Forensic Anthropology at the Boston University School
of Medicine.

Preliminary evidence for distance and land
cover influences on genetic differentiation
among endangered lemur populations
CHLOE CHEN-KRAUS', ELAINE E. GUEVARA?,
NJARATIANA A. RAHARINORO?, MARLI
RICHMOND?, RICHARD R. LAWLER® and BRENDA
J. BRADLEY*

"Department of Anthropology, Yale University,
2Department of Evolutionary Anthropology, Duke
University, *Mention Zoologie et Biodiversité
Animale, Université d’Antananarivo, “Department of
Anthropology, The George Washington University,
SDepartment of Sociology and Anthropology,
James Madison University

Verreaux's sifaka (Propithecus verreauxi), a crit-
ically endangered lemur species endemic to
southwest Madagascar, occur at high densities
at Beza Mahafaly Special Reserve (BMSR), but
it remains unknown how connected the BMSR
population is with sifakas inhabiting other forests
in the region. We surveyed BMSR as well as four
forests within 50km of the reserve, and collected
sifaka fecal samples from individuals at each
site. To examine the genetic connectivity of
sifakas across this human-altered landscape,
we performed landscape genetic analyses via
microsatellite genotyping (N=135 individuals
across five sites). We found evidence for varying
degrees of genetic differentiation between sites
(Fsr=0.026-0.182) and that genetic distances
are correlated with Euclidean distances between
sites (r=0.790, p=0.007). Beyond the effects
of geographic distance, land cover types (e.g.,
forests, grasslands, settlements, and agricultural
fields) may differentially impede gene flow across
the landscape. Our initial investigation suggests
that geographic distance and forest connectivity
are main factors influencing patterns of sifaka
gene flow. Pairwise genetic distances are greater
between sifakas at sites that are geographically
distant and not connected by substantial forest
corridors. Without genetic connectivity, sifaka
populations are at higher risk for inbreeding
depression and ultimately extirpation. Our prelimi-
nary results highlight the importance of protecting
forest corridors and taking a landscape scale
approach to conservation for this species.

This research was funded by the National Science
Foundation (NSF-BSC-1745371), National Geographic
Society (EC-420R-18), Explorers Club, Yale University
Macmillan Center, and Yale Department of Anthropology.

Discovery of early Paleocene Purgatorius
from a new fossil locality in the Fort Union
Formation of southeastern Montana, USA
STEPHEN G. B. CHESTER"*3, GREGORY P. WILSON*,
TYLER R. LYSON® and ERIC J. SARGIS®”
"Department of Anthropology and Archaeology,
Brooklyn College, City University of New York,
2Department of Anthropology, The Graduate Center,
City University of New York, 3New York Consortium
in Evolutionary Primatology, “Department of
Biology, University of Washington, SDepartment

of Earth Sciences, Denver Museum of Nature

& Science, °Department of Anthropology, Yale
University, "Division of Vertebrate Paleontology,
Yale Peabody Museum of Natural History

Recent phylogenetic analyses support purga-
toriid plesiadapiforms as the oldest known stem
primates or stem primatomorphans (Primates
+ Dermoptera). Purgatoriids were among the
first placental mammals to diversify in the
early Paleocene Puercan North American Land
Mammal Age (NALMA) following the Cretaceous—
Paleogene (K-Pg) mass extinction event, but only
several isolated teeth of purgatoriids have been
reported from the oldest Puercan (Pu1) NALMA
interval zone. Here we report a new sample of
Purgatorius teeth from the Pul Camel Butte
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locality, Fort Union Formation, Fallon County,
southeastern Montana. This represents the
southernmost occurrence of purgatoriids and one
of the oldest records of plesiadapiforms world-
wide. The locality is at the base of a channel-lag
deposit that lies 29 cm above the Fort Union—Hell
Creek formational contact and 125 cm above the
palynologically defined K-Pg boundary. Camel
Butte is assigned to Pul based on the presence
of “archaic ungulates” such as Protungulatum and
Oxyprimus and provides an intermediate stage
of mammalian taxonomic diversity between
the low diversity “disaster” and higher diversity
“recovery” faunas documented in northeastern
Montana. Purgatorius teeth from Camel Butte
have some features known only in the geolog-
ically younger P coracis and P pinecreeensis
from Saskatchewan, Canada (e.g., small P4 with
incipient metacone) but share other features with
P janisae from northwestern Montana (e.g., less
transverse upper molars with mesially canted
protocone). Specimens from this poorly sampled
interval contribute to our understanding of taxo-
nomic diversification of purgatoriids and may help
further clarify the divergence of primates from
other mammals.

Yale Peabody Museum of Natural History Division

of Vertebrate Paleontology, PSC CUNY Award jointly
funded by The Professional Staff Congress and The City
University of New York

Correlations between growth disruptions
and adult mortality risk: comparisons
between documented and archaeological
samples using consistent methods

COLLEEN M. CHEVERKO

Anthropology & Heritage Studies, University of
California, Merced

Several studies in modern human variation
demonstrate that early life conditions can affect
adult health and mortality risk. Based on these
findings, bioarchaeologists have applied the
Developmental Origins of Health and Disease
(DOHaD) framework to understand patterns of
past heterogeneity of risk, with mixed results
that lead to questions about whether interpreta-
tions are driven by differences in context and/or
analytical protocols between studies. This paper
incorporates a life history approach derived from
human biology to investigate the role of early life
stress and adult mortality risk in the past, using
samples from two distinct biocultural contexts.
Evidence of growth disruptions (i.e., linear enamel
hypoplasia, vertebral neural canal diameters, and
stature and body proportions) were recorded in
adult individuals from an archaeological sample
(Hotchkiss Mound, precontact California, n =
132) and reference sample (Terry Collection, n
= 209). Consistent methods were used between
samples to record these childhood and adoles-
cent stress markers to understand the long-term
impact of early life stress across two periods of

growth and development. Comparisons were
made between evidence of growth disruptions
and adult age-at-death as a proxy for mortality
risk. Each sample was analyzed individually, with
a qualitative discussion of how patterns differ
between samples. The results highlight how inter-
pretations can differ between varying cultural and
geographic contexts when appplying consistent
methods across studies, lending support to
arguments that correlations explained using the
DOHaD framework are affected by context and
depend on a suite of factors that affect individuals
throughout their lives.

This work was supported by the Ohio State University
Office of Energy and the Environment, a Larsen Travel
Award, and a Coca Cola Critical Difference for Women
Grant.

DNA methylation changes are associated
with an incremental ascent to high altitude
AINASH CHILDEBAYEVA'? TAYLOR HARMANS?,
JULIEN WEINSTEIN', JACLYN M. GOODRICH?,
DANA C. DOLINOY*, TREVOR A. DAY, ABIGAIL W.
BIGHAM' and TOM BRUTSAERT?

'Department of Anthropology, University of
Michigan, 2Archaeogenetics, Max Planck Institute
for the Science of Human History, *Department of
Exercise Science, Syracuse University, “Department
of Environmental Health Sciences, University of
Michigan, SDepartment of Nutrition, University of
Michigan, *Department of Biology, Mount Royal
University, ’Department of Anthropology, University
of California

Genetic and non-genetic factors are involved in
high-altitude acclimatization. However, epigenetic
factors are not well understood in the context of
short-term, high-altitude exposure. To understand
the effects of increasing high-altitude exposure
on DNA methylation, we recruited 21 healthy
adult participants of European ancestry (n=21)
trekking to Everest Base Camp. We collected
saliva samples in Kathmandu (1400m; baseline)
and three altitudes: Namche (3440m; day three),
Pheriche (4240m; day seven), and Gorak Shep
(5160 m; day 10). We used quantitative bisulfite
pyrosequencing to determine DNA methylation
levels at the line LINE-1 repetitive elements and
regulatory regions of hypoxia inducible factor
(HIF) pathway associated genes EPAST, EPO,
PPARa, and RXRa. We identified significantly lower
DNA methylation between baseline (1400m)
and high altitudes in LINE-1, RXRa, and EPO
(4240m only). In addition, we found increased
methylation in EPAST (4240m only) and PPARa.
Positive associations also were found between
EPO methylation and systolic blood pressure as
well as RXRa methylation and hemoglobin. Our
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results demonstrate that incremental exposure
to hypoxia can affect the epigenome, suggesting
that epigenetic changes may in part underlie
high-altitude acclimatization.

This work was supported by the University of Michigan,
M-LEEaD NIEHS, Marshall Weinberg Award, National
Geographic Early Career Award, and Natural Sciences and
Engineering Research Council of Canada Discovery grant.

The rhesus macaque brain cell census
reveals heterogeneity in aging across cell
types

KENNETH L. CHIOU'? ALEX R. DECASIEN®#,
MICHAEL J. MONTAGUE®, SAMUEL E. BAUMAN®,
NICOLE R. COMPOS, OLGA GONZALEZ7, HANNAH
A. PLINER®, CAILYN H. SPURRELLS, LEA M.
STARITA®®, LAUREN J. N. BRENT'®, JAMES

P HIGHAM®* MELWEEN I. MARTINEZ®, JAY
SHENDURE""28%, MICHAEL L. PLATT'3'45 and
NOAH SNYDER-MACKLER™"152

'Department of Psychology, University of
Washington, 2Nathan Shock Center of Excellence
in the Basic Biology of Aging, University of
Washington, ®Department of Anthropology,

New York University, “New York Consortium

in Evolutionary Primatology, °Department of
Neuroscience, University of Pennsylvania,
5Caribbean Primate Research Center, University of
Puerto Rico, ’Southwest National Primate Research
Center, Texas Biomedical Research Institute,
8Brotman Baty Institute for Precision Medicine,
°Department of Genome Sciences, University

of Washington, °Centre for Research in Animal
Behaviour, University of Exeter, ""Howard Hughes
Medical Institute, '2Allen Discovery Center for Cell
Lineage Tracing, "*Department of Psychology,
University of Pennsylvania, '“Department of
Marketing, University of Pennsylvania, '*Center for
Studies in Demography & Ecology, University of
Washington

Primate brains are complex organs capable of
supporting a wide array of social behaviors and
cognitive functions. Underlying these abilities
are myriad cell types and anatomical regions
integrated into neural circuits and their support
networks. Age-related declines in behavior and
cognition stem from disruptions to the normal
functioning of this network, but our understanding
of these changes is hampered by an incomplete
knowledge of cell types and their activities across
the brain. To address this gap, we are using a
scalable high-throughput approach, sci-RNA-seq,
to profile single-brain-cell transcriptomes from
free-ranging macaques of Cayo Santiago. We
first sequenced transcriptomes from 16,675
nuclei isolated from the primary visual cortex
of 2 middle-aged adults. Preliminary analysis
of these data revealed 8 primary clusters corre-
sponding with known neuronal and glial cell
types, subdivided into 45 “subclusters” reflecting
heterogeneity within cell types. Clusters were
differentiated in part by previously undescribed
marker genes. We next used our data to train a
classification model and evaluated the resulting
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classifier on a published dataset of 15,928 human
cortical cells. Our classifier assigned cell types to
93.5% of human cells, with only 1.6% conflicting
with published classifications, revealing overall
phylogenetic conservation in cell-type identity.
Continuing with this framework, we are currently
expanding our transcriptomic “cell atlas” to target
millions of cells across dozens of brain regions
and spanning the macaque lifespan. These data
will lend novel insights into proximal mecha-
nisms underlying age-related behavioral changes
in primates and pave the way for fine-grained
evolutionary comparisons of brain aging across
species.

This work is supported by the National Institutes of
Health (NIMH U0T-MH121260, NIA ROT-AG060931, NIA
R00-AG051764, NIMH RO1-MH108627, NCRR/ORIP
P40-0D0172217, NIA T32-AG000057) and the National
Science Foundation (BCS 1752393).

Trabecular bone morphology in early
Pleistocene hominins from Koobi Fora,
northern Kenya

HABIBA CHIRCHIR'?, CAROL WARD? and JOB KIBII*
'Biological Sciences, Marshall University, ZHuman
Origins Program, National Museum of Natural
History, Smithsonian Institution, *Department of
Pathology & Anatomical Sciences, University of
Missouri School of Medicine,, “Department of
Paleontology and Paleoanthropology, National
Museums of Kenya

Modern humans have unusually low trabecular
bone density (bone volume fraction, BVF) in limb
joints compared to early hominins indicative of
gracilization. Research suggests an increase
in skeletal gracility over time among hominins
and recent modern humans, often attributed
to increasing sedentism. So far, data from Plio-
Pleistocene hominins, indicate that they share
less, though variable, skeletal gracility than
recent humans despite differences in relative
hindlimb joint size, taxonomy, and body size.
However, factors underlying variation in gracili-
zation among hominins still need to be studied.
Here, we investigate BVF in early Pleistocene
hominins from Koobi Fora, Kenya, to understand
whether the observed pattern of low gracility in
Plio-Pleistocene hominins of South Africa and
late Pleistocene of Europe is also seen in these
East African fossils. We microCT scanned three
specimens; KNM-ER 1481 (Homo) femur and
tibia, and KNM-ER 1503 (Paranthropus) femur. 3D
images were segmented using the MIA clustering
tool. We quantified BVF in all three specimens
and compared them with data from A. sediba, A.
africanus, Australopithecus sp., early H. sapiens,
possible Paranthropus/early Homo, chimpanzees,
and recent humans. KNM-ER 1481 and KNM-ER
1503 display high BVF, similar to australopithe-
cines and greater than early modern humans or
neanderthals. These data support the hypoth-
esis that BVF is unrelated to joint size or possibly

variation in locomotor behavior. Whether this is a
temporal trend is uncertain. While still tentative,
these results demonstrate the efficacy of using
microCT imaging to test questions on the origin
of gracilization.

Linear enamel hypoplasia frequencies with
the rise of urbanism at Tel Megiddo
CECELIA CHISDOCK!, ALISON BROOKS?, ERIC
CLINE?®, DAVID HUNT* and SUSAN SHERIDAN'
1Anthropology, University of Notre Dame, ?Center
for the Advanced Study of Human Paleobiology,
Department of Anthropology, The George
Washington University, *Department of Classical
and Near Eastern Languages and Civilizations,
The George Washington University, “Anthropology
Division, Smithsonian National Museum of Natural
History

The rise of urbanism has often been linked to
changing patterns of physiological stress corre-
sponding with population density and resource
availability. In this study, we compared the
pre-urban Chalcolithic (4300-3300 BCE) and
the urbanized Late Bronze Age (LBA) (1550-
1200 BCE) skeletal collections from Megiddo,
Israel-Palestine, housed at the Smithsonian
Institution. Linear enamel hypoplasias were used
as a general stress indicator and compared by
employing chi-square and Fisher's exact tests
(n=744; p<0.05). There was no significant differ-
ence between the permanent teeth of the two
periods (p=0.47). Anterior teeth showed consid-
erable sensitivity to LEH formation compared
to posterior teeth (p<0.00001), but still lacked
significant difference by period (p=0.069). The
Chalcolithic tombs had large enough samples
to compare between them. The most well-built
(probably highest status) tomb, 7910, showed
significantly higher incidence than either T-903U
(p<0.00001) or T-11083 (p=0.0037), implying a link
between status and stress before the amplified
social stratification of urbanism. While urbanism
is typically linked to higher stress due to increasing
population density and subsequent decreasing
resource availability, there was no discernible
difference in this sample. Possible causes include
the fact that LBA Megiddo, as a wealthy hierarchy
center, imported much of its food from the Jezreel
Valley. It also experienced the region-wide trend
of de-urbanization, alleviating the density of the
large population. This increase of resources and
decentralization of the populace may have helped
off-put the stressors associated with urbanization.

Luther Rice Undergraduate Fellowship, The George
Washington University; Presidential Fellowship, University
of Notre Dame; Conference Funding from the Dean of the
College of Arts and Letters, University of Notre Dame

Pelvic variation and sexual dimorphism in
East Asian populations

ELIZABETH O. CHO and LIBBY W. COWGILL
Department of Anthropology, University of Missouri

The pelvis is of evolutionary, obstetric, and
forensic interest due to the impact of body size
and breadth on thermoregulation, pelvic canal
dimensions on childbirth, and utility of feature
dimorphism for sex estimation. While well-studied
in European and African populations, studies of
Asia are few and typically limited to comparisons
of a small number of select populations. Climate
adaptation studies have identified a dissimilarity
in bi-iliac breadth clines between the Americas
and Old-World populations. Evidence of pelvic
canal variation between populations of similar
latitudes also suggests some independence of
pelvic shape despite the identification of general
global proportional trends at higher and lower
latitudes. This study examined the articulated
pelves of individuals (N=654) from multiple East
Asian countries (Mongolia, China, Korea, Japan,
Thailand, and the Philippines). Dimensions of
the pelvic inlet, midplane, outlet as well as canal
depth, bi-iliac breadth, bi-acetabular breadth, and
breadth of the superior and inferior anterior iliac
spines were collected. Data was analyzed using
ttests, ANOVA, and Tukey tests, and dimor-
phism indices and ratios of the pelvic planes
calculated. Bi-iliac breadth of Asian populations
increases with latitude, but this trend is clearer
in males. Pelvic inlet anterior-posterior diameter
compresses compared to its transverse diam-
eter as latitude increases, while the pelvic outlet
anterior-posterior diameter elongates. Significant
differences between male and female proportions
are more prevalent in lower latitude populations.
The findings of this study support the necessity
of further evaluation of this geographic region
to better understand global pelvic variation and
selective pressures.

Wenner-Gren Dissertation Fieldwork Grant (Grant

number: 9693) and NSF Biological Anthropology DDRIG
(Grant number: 1847486)

Condensed Tannins and Nutritional Quality
of Bornean Orangutan (Pongo pygmaeus
wurmbii) Foods in Gunung Palung National
Park, West Kalimantan, Indonesia

ISHRAT CHOWDHURY?, MADELINE M. EORI', ERIN
KANE', NANCY CONKLIN-BRITTAIN?, TRI WAHYU.
SUSANTO* and CHERYL KNOTT'3

"Anthropology, Boston University, ZHuman
Evolutionary Biology, Harvard University, *Biology,
Boston University, “Biology, National University of
Indonesia

Orangutan habitats are characterized by fluc-
tuations in the availability of ripe fruits. During
non-fruiting periods orangutans typically incor-
porate more lower-quality foods such as pith and
bark in their diet. Condensed tannins (CT) are
secondary plant compounds that bind to proteins,
thus impeding the digestibility of proteins, and
tending to make foods bitter or unpalatable.
We analyzed condensed tannin content in 129
plant samples collected from Gunung Palung
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National Park in Borneo, Indonesia between
1994 and 2001. We predicted that CT concen-
trations would be highest in bark, and that there
would be a correlation between protein and
condensed tannin content. We used ANOVA with
Bonferonni's method for post-hoc comparisons
to test for differences in tannin content between
plant parts, and Pearson's correlation to test for
relationships between tannin concentrations and
other nutrients. There were significant differences
in condensed tannin content (F(.)=2.70, p=0.03)
but no differences after adjusting the alpha-level
for post-hoc comparisons. Whole fruit (including
the skin) tended to have the highest CT concentra-
tion. However, we found no correlation between
CT and concentration of nutrients including
crude protein (R=0.12, p=0.19, N=127), free
simple sugars (R=-0.09, p=0.40, N=100), or fiber
(R=-0.38, p=0.67, N=128). This underscores that
plants rich in desirable nutrients may also be rich
in antifeedants, posing challenges for orangutan
consumption and digestion even as they provide
a source of high-quality energy. Additionally, for
some food categories where high tannin content
is predicted, such as bark, orangutans may be
choosing to eat species that are lower in these
compounds.

BostonUniversity UROR NationalSciencefFoundation
(BCS#0936199, 9414388, 1613393;
NationalGeographicSociety; L.S.B.LeakeyFoundation,
WennerGren Foundation; US Fish and Wildlife Service
(F15AP00812,F12AP00369,98210-8-G661); Conservation,
Food and Health Foundation; Focused on Nature;
OrangutanConservancy; DisneyConservationFund;
WoodlandPark Zoo and NaceyMaggioncaldaFoundation.

Serum inflammation in Guamanian
Amyotrophic Lateral Sclerosis and
Parkinsonism Dementia: A nested
case-control pilot study

RISANA N. CHOWDHURY', ERIN CULVER?, UMER
WATTOO0?, FARRAH MARGOLIN?, THU NGUYEN?,
RALPH M. GARRUTOQ'2, KATHERINE WANDER' and
KOJI LUM'?

"Anthropology, SUNY-Binghamton, 2Biological
Sciences, SUNY-Binghamton, ®Integrative
Neurosciences, SUNY-Binghamton

In 1945 Guam, the leading cause of premature
death in the local population was a neurode-
generative disease that had symptoms of either
Parkinsonism-dementia(PD) or  Amyotrophic
Lateral Sclerosis(ALS). Guamanians developed
these symptoms-a combination of tremors and
dementia or progressive motor function loss-at
40-50 times worldwide average. Many ALS
patients lived unusually long(20+ years) without
respirators or medical treatment.

The purpose of this study was to observe change
in serum inflammation of Guamanian ALS and PD
patients before and after disease onset. Among
longitudinally sampled participants, incident
cases were identified, and pre-diagnosis and

post-diagnosis specimens were evaluated(n=21).
Two age-, sex-, and region-matched controls for
the pre-diagnosis and post-diagnosis time points
were also evaluated. Biomarkers associated with
duration and/or severity of neurodegenerative
disease (specifically: monocyte chemoattractant
protein(MCP)-1 and -2, interferon-gamma induced
protein(IP)-10, interleukin-8, TARC, eotaxin-1 and
RANTES) were evaluated in serum specimens
via Quansys immunoassay. These biomarkers
have been validated for stability in archived frozen
human sera.

MCP-2 is elevated in post vs. pre-ALS-onset spec-
imens(p:0.015), and between post-onset ALS
and PD specimens(p:0.007). MCP-2 is marginally
significant in post-onset ALS vs. control speci-
mens(p:0.068). RANTES is marginally significant
in post vs. pre-ALS-onset specimens(p:0.089)
and pre-ALS-onset vs. controls(p:0.076). IP-10
is marginally significant in post vs. pre-PD-onset
specimens(p:0.08) and in pre-onset PD patients
vs. controls(P:0.09). Findings suggest neuro-
degenerative diseases have an inflammatory
component across diverse environments.

This study was funded by Binghamton University URA
and Harpur Edge.

Seasonal variation in day length and its
implications for interpretation of activity
budgets of chacma baboons in the Cape
Peninsula, South Africa

SHAHRINA CHOWDHURY'34 and LARISSA
SWEDELL?3#

TAnthropology and Archaeology, Brooklyn College,
CUNY, ?Anthropology, Queens College, CUNY,
3Anthropology, Graduate Center, CUNY, “New York
Consortium in Evolutionary Primatology (NYCEP)

For primates living outside the tropics, seasonal
differences in day length can pose challenges,
causing animals to condense their daily routine
into dramatically reduced daylight hours and
leading to seasonal differences in activity
budgets. Methods of analyzing activity budgets
also become important in these situations as
simple calculations of activities performed as
a percentage of total observation time do not
consider the differences in hours available to
conduct those activities. Here we present data
from two troops of chacma baboons (Papio
ursinus) inhabiting one of the most southerly habi-
tats occupied by a primate, the Cape Peninsula of
South Africa, with differences of nearly five hours
of daylight between summer and winter. Activity
budgets differed between seasons, the interpreta-
tion of which requires the use of multiple methods
of analysis. As a proportion of observation time,
both troops spent more time feeding (p=0.043,
0.003 each troop) and less time socializing
(p=0.068, 0.001) in the winter. Number of hours
spent feeding, however, did not differ across
seasons in either troop; rather, in winter both
troops simply reduced their hours spent in other
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activities, such as resting and socializing. These
seasonal shifts suggest that food is a constraint
for this population: when fewer hours were avail-
able, they maintained their foraging effort at the
expense of socializing, an essential behavior for
this highly social species. This study highlights
both the significance of day length for primate
activity budgets and the importance of analyzing
activity budgets in multiple ways to take seasonal
daylight differences into account.

Funded by National Science Foundation BCS-0824590,
LSB Leakey Foundation and New York Consortium in
Evolutionary Primatology

Caucasian, Negroid, Mongolian, Indian, or
Malayan: Racial categorization of living
and dead servicemembers in the Korean
War

ALEXANDER F. CHRISTENSEN

Scientific Analysis, Defense POW/MIA Accounting
Agency

According to one tabulation of Korean War casu-
alties, 80% were White, while 8.4% were Black.
Sources disagree on the classification of the
others. One publicly available database uses a
five-part racial categorization adopted by the
Department of Defense in 1950: “Caucasian,’
“Negroid “Mongolian” (i.e, Northeast Asian),
(American) “Indian,” or “Malayan” (i.e., Southeast
Asian or Pacific Islander), adding an “Other”
category for those that the coder was uncer-
tain about. Records of casualties identified at
the US Army Central Identification Unit (CIU) in
Kokura, Japan, during the Korean War, provide a
data set to compare different antemortem and
postmortem classifications. As an example, 37
Filipino-Americans are classified in the data-
base as Malayan (27), Caucasian (9), and Other
(7). Similarly, 47 Puerto Ricans are classified as
Malayan (35), Caucasian (9), and Negroid (3).
In the CIU, anthropologists described remains
as Caucasoid, Negroid, or Mongoloid. These
categories did not always neatly match those
recorded on casualty records. In the CIU, the 37
Filipino-Americans were described as Mongoloid
(20), Caucasoid (13), and admixed (4); the 47
Puerto Ricans as Caucasoid (38), Negroid (6), and
admixed (3). CIU anthropologists recognized the
imperfect fit between these categories, stating in
one case that a mixture of traits “is common in
racially marginal areas, such as the West Indies,
Hawaii, the Philippines, and Polynesia in general”’
This recognition that observed human variation
does not always fit well into any categorical model
is one of the reasons that anthropology has now
moved beyond this racialist perspective.

A Proposed Method for Studying
Allometric Relationships without Stature

ELAINE Y. CHU and KYRA E. STULL
Anthropology, University of Nevada, Reno
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Limb bone allometry is used to explore hominin
evolution, secular change in body size, and vari-
ation in modern humans. Previous research has
proven stature as a universal scaling factor to
standardize for size. However, often incomplete
skeletal remains present a challenge in allometry
research, as there is usually insufficient data to
estimate stature. Alternative scaling factors allow
for more allometry research to be conducted
without the limitation of complete skeletons or
known stature. A modern sample of subadults
(n=329) between the ages of 0 and 13 years with
known height is used to explore which alternative
long bone measurements provide the closest
proxy for height as a scaling factor. Ratios are
calculated by dividing diaphyseal length by stature
and other available diaphyseal breadths, resulting
in a total of twelve alternative scaling factors.
Visual assessment of change in limb allometry
by age led to the use of cubic splines to create
equations for height as the scaling factor for each
length. Knots were chosen at 3 years and 7 years
as threshold ages between life history stages.
Additional equations are created using four
breadths that were visually selected as resem-
bling the slope created using height. Comparing
slope distances of each alternative scaling factor
from height returns humerus distal breadth as
the closest proxy, with the smallest average coef-
ficient distance. The current study minimizes
potentially spurious results in allometric research
by removing confounding error through stature
estimation and offers a skeletal dimension that
yields comparable results.

This research uses data collected for a project funded by
one federal grant (NIJ 2075-DN-BX-K409).

The Application of 3D Geometric
Morphometrics to Subadult Dentition:
Exploring Tooth Development and Eruption
Through Alternative Methods

LAURAE. CIRILLO and KYRA E. STULL
Anthropology, University of Nevada, Reno

Dental age estimation is considered the most
accurate method for subadults, but some impre-
cision in the age estimates may be due to the
level of measurement. Documenting biological
processes through continuous, interconnected
data, rather than ordinal (development) or dichot-
omous data (eruption) may increase precision.
The goal of this research is to compare the perfor-
mance of variables evaluated with alternate levels
of measurements.

A sample of 110 computed tomography scans
from individuals between 3.0 and 8.0 years was
used to collect 66 3D landmarks on the mandib-
ular dentition. Landmarks were placed on the
midline of each tooth at either two or three points:
1) crown apex, 2) maximum crown development

up to crown complete, 3) maximum root length
up to complete root. Interlandmark distances
provided tooth length and relative position to alve-
olar bone.

The deciduous incisors had the lowest coeffi-
cients of variation (CV) (11.4%) and the second
molar and fourth premolar had the highest CV
(84.7% and 48.2%, respectively), which is likely
linked to inconsistent crown initiation for M2 and
P4 (~50% were absent in 3 year olds). Significant
(p<0.05) right-left asymmetry was found in the
deciduous canine and central incisor. Visual
analysis in 3D space and principal component
analysis demonstrated that delayed development
and the direction of growth accounted for 37% of
variance after Procrustes alignment. Continuous
data yielded more precise estimates than ordinal
data using a mixed cumulative probit. Results
indicate that alternative methods for development
and eruption can improve the precision of dental
age estimations.

Alloparental carrying and wound care

in wild chimpanzees at Ngogo, Kibale
National Park, Uganda

ISABELLE R. CLARK', RACHNA B. REDDY?, AARON
A. SANDEL" and KEVIN E. LANGERGRABER®
"Department of Anthropology, University of Texas
at Austin, 2Department of Anthropology, University
of Michigan, *School of Human Evolution and
Social Change, Arizona State University

Altruistic behavior in social mammals is often
explained by reciprocity or kin selection theory.
We report an exceptional case of altruistic behav-
iors among maternally unrelated chimpanzees
at Ngogo, Kibale National Park, Uganda. After a
juvenile whose mother was temporarily absent
was wounded by a groupmate, an adolescent
male briefly carried her ventrally, and another
“leaf-dabbed” the wound. We contextualize these
behaviors by summarizing related observations
recorded between 2014 and 2019. While juve-
nile-carrying and wound care of others is rare,
altruistic behavior toward non-kin may not be
as exceptional at Ngogo as kin selection theory
would suggest. Alloparental carrying included
ventral or dorsal carrying during travel or play
(N = 54). All individuals carried were infants. In
53.7% of occurrences, the carrier was an older
sibling. Wound care included grooming, licking, or
leaf-dabbing of one's own or another's wounds (N
=47). Most wound care was self-directed (90.2%),
and 14 of 37 occurrences involved leaf-dabbing.
2 of 4 other-directed occurrences were between
maternal kin, and one occurrence of leaf-dab-
bing was observed between non-kin. We discuss
potential costs of these behaviors which, given
their rarity, are unlikely to be outweighed by reci-
procity benefits. Our findings contribute to a
growing number of accounts of altruistic behavior
in chimpanzees and other social mammals. We
should no longer be asking if nonhuman primates

have the capacity for altruistic behavior beyond the
scope of reciprocity and kin selection theory, but
how and why underlying mechanisms of altruism
toward non-kin differ from that of humans.

Objective and subjective measures of
stress in Latinx immigrants before and
after the 2016 presidential election: hair
cortisol, epigenetics, and mental health
ELIZABETH S. CLAUSING', KIMBERLY D'ANNA-
HERNANDEZZ and AMY L. NON

"Department of Anthropology, University of
California, San Diego, 2Department of Psychology,
California State University, San Marcos

Immigrants have faced high burdens of stress
since long before the current administration's
anti-immigrant policies. This study is an inves-
tigation of how immigration-related stress may
impact the biology and health of Latinx immi-
grant mothers and children, considering recent
increases in divisive rhetoric and anti-immigrant
policies in the U.S. We compared hair cortisol
and DNA methylation at stress-related candidate
genes in mothers and children with interview
data in Nashville, TN from two time points span-
ning the recent presidential election. Structured
interviews were conducted with 82 immigrant
mothers and their children (aged 5-13) between
2015 and 2016 and again in 2018. Using mixed-
methods, we analyze perceived stressors, mental
health, and buffering factors from mothers and
children in relation to hair cortisol and bisulfite
pyrosequencing at two stress-related genes.
Mothers report high levels of depressive symp-
toms (24.3%), anxiety symptoms (35.1%), and
moderate perceived stress (86.5%) as well as
significantly decreased levels of optimism over
time (mean difference = -3.4; p-value<0.001).
Before the 2016 election, we find (log) children’s
hair cortisol negatively associated with mother's
year's in US (B = -0.07; p-value=0.04), and chil-
dren’'s worry over parent's deportation (8 = -0.31;
p-value=0.069), suggesting a blunting effect on
stress response. We see similar results following
the election. We also see longitudinal epigenetic
changes in FKBP5 (p = 0.42; p-value=0.05) in the
mothers but no changes in the children. Increased
stress over time can lead to biological and health
consequences across the lifespan, especially for
these already vulnerable families.

Funds provided by the Chancellors Research in

Excellence Scholars at UCSD (Application # 4-G021) and
Foundation for Child Development (VU-14).

1932 to 2019: Representation of (Bi)Racial
Identity in Biological Anthropology

CHAUNESEY M.J. CLEMMONS
Anthropology, Texas State University

This presentation will discuss two theses
completed, nearly nine decades apart, by
two mixed/Biracial women in anthropology:
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Caroline Bond Day and the presenter. There are
multiple parallels between the two including the
studied samples of Negro-White and/or Biracial
individuals.

Earnest A. Hooton described Day as “an approx-
imate mulatto, having about half Negro and
half White blood” in his foreward for Day's 1932
thesis: A study of some Negro-White families in
the United States. Day, being mixed herself, was
uniquely positioned to seek out individuals of
mixed blood (Mulattoes, 5/8 Whites, Quadroons,
Octoroons, etc.). Her thesis is a work of anthro-
pological observations including health, mortality,
longevity, personal appearance, and anthropo-
metric measurements.

The presenter has performed research for the
thesis titled: Ancestry estimation of Biracial indi-
viduals using dental morphological traits. Which
used current dental morphological quantitative
methods (Edgar (2013), rASUDAS, and biodis-
tance analysis) to estimate ancestry of a sample
of Biracial (Black/White) individuals.

Conclusions made by Day in 1932 state “in every
category of mixture some individuals are much
closer to the Negro type..others..Whites, and a
majority fall between” Results in 2019, similarly,
demonstrated disagreement between self-re-
ported social identifiers and ancestry estimates.

Decades of time facilitated adjustments in termi-
nology and advanced anthropological methods
while highlighting the need to broaden how identity
is understood. Race, a social construct, continues
to impact the identity of individuals on biological,
personal, and public levels. This is made clear by
examining the discordance between the complex
identity factors of socio-cultural labels and anthro-
pological observations throughout time.

Anticipatory behavior in captive male
western lowland gorillas (Gorilla gorilla
gorilla)

SIERRA J. CLEVELAND?, PAIGE BARNES?,
JENNIFER TOBEY® and MEGAN OWEN?

"Primate Osteology Lab, Department of
Anthropology, University of Oregon, 2Department
of Zoology, Michigan State University, *Population
Sustainability Team, San Diego Zoo Institute for
Conservation Research

The primary goal of this study was to explore
behaviors considered undesirable in captive
populations of western lowland gorillas (Gorilla
gorilla gorilla). We were particularly interested in
anticipatory behaviors surrounding the end-of-day
transition into off-exhibit holding and the impact
of this anticipation on social proximity and space
use. Subjects were three male gorillas in the San
Diego Zoo troop and two males in the San Diego
Z00 Safari Park troop. We conducted 124.5 hours
of live behavioral observations over a six-week
period between June 11 and July 20, 2018, using
the Behavioral Observation Research Interactive

Software (BORIS) Application. We used contin-
uous sampling to record behavior, social
proximity, and location within the exhibit. We used
ANOVAs to test differences in behavioral rates
between individuals, and regressions to test linear
correlations with time. Two of the focal males
showed an increase in self-grooming throughout
the day (F-test=7.59, p<0.01; F-test=8.26, p<0.01),
three of the focal males showed increased spatial
selectivity (F-test=84.97, p<0.0001; F-test=12.79,
p<0.001; F-test=10.58, p<0.01), and one male
increased his rate of aggressive events as time
progressed (F-test=8.38, p<0.01). Overall, all five
focal animals demonstrated a significant change
in undesirable behavior as the time to transition
to off-exhibit holding approached. Introducing
new husbandry practices that foster predictability,
such as reliable auditory cues during nightly recall,
may be useful in mitigating undesirable anticipa-
tory behaviors, but further research is necessary.

This study was funded by Patricia Beckman and the

J.W. Sefton Foundation as part of a summer research
fellowship at the San Diego Zoo Institute for Conservation
Research.

SAFE and sound: How the AZA's SAFE
program is working to save chimpanzees
(Pan troglodytes ssp.)

CHRISTINA CLOUTIER BARBOUR™?, ANDREW

R. HALLORANS®, KEVIN LANGERGRABER*, JOHN
MITANI® and DAVID MORGAN®

TConservation & Research, Lion Country Safari,
2Department of Anthropology, University of

Utah, ®Department of Anthropology, University of
Michigan, “School of Human Evolution and Social
Change, Arizona State University, *Chimpanzee
Care, Save the Chimps, ®Lester E. Fisher Center for
the Study and Conservation of Apes, Lincoln Park
Zoo

Chimpanzees (Pan troglodytes) are well repre-
sented in the academic literature, contributing
countless data in our efforts to better understand
ourselves. They are also under threat across
the entirety of their natural range and may be
extinct in the wild within 30 years. Concerted,
unified action is required to address the threats
to the species. This will require more than direct
intervention; it also necessitates largescale educa-
tional outreach and stakeholder engagement. The
Association of Zoos and Aquariums (AZA) has
developed a highly collaborative platform through
which we may achieve this goal. The AZA receives
more annual visitors than all major sports team
attendance combined, and engages many more
millions through their social media platforms. We
have the opportunity to harness the tremendous
power of the organization to encourage effective
conservation action through the Saving Animals
from Extinction (SAFE) program. Though young,
the program has already seen measurable results.
For instance, the initial five species represented by
the program saw a 355% increase in conservation
spending in AZA in two years. Chimpanzees are
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one of the latest species to be nominated as an
AZA SAFE flagship animal, and already has the
support of four notable field partners—Goualougo
Triangle Ape Project, Ngogo Chimpanzee Project,
Tonkolili  Chimpanzee Project, and Wildlife
Conservation Society of Nigeria—as well as seven
institutional partnerships across the US. We
present details regarding the Chimpanzee SAFE
program here, and the ambitious new plan that
hopes to save chimpanzees from extinction.

Tomb 2 at Las Huacas, Chincha Valley:
The demographic profile and mortuary
practices of a Late Horizon commingled
tomb

EMILIE M. COBB', JORDAN A. DALTON? and
JULIANA G. MEJAA®

1Anthropology, University of North Carolina at
Charlotte, 2Anthropology, University of Michigan,
3Antropologia y Sociologia, Universidad de Caldas,
Colombia

The site of Las Huacas is a 105-hectare agricul-
tural center located in the Chincha Valley of Peru.
Excavations by the Proyecto de Investigacion
Arqueoldgica Las Huacas (PIALH) of Complex N1
found evidence for major transformations to the
complexwhileit was a part of the Inca Empire (Late
Horizon, AD 1470-1534) and multiple mortuary
features where at least 76 individuals were buried.
These individuals were buried following distinct
mortuary practices and burial styles, including
four subterranean tombs containing commingled
human remains and associated artifacts. This
paper presents bioarchaeological data from one
of these sealed subterranean tombs, Tomb 2.
An inventory of the remains was recorded and,
when possible, sex and age were estimated. We
also recorded data on taphonomy, pathology, and
body modifications. Our results found evidence
of cranial modifications and that individuals of
various ages and both sexes were buried in the
tomb. Red pigment was also found on the crania
and long bone diaphyses. We conclude by estab-
lishing that these secondary burials are possibly
family tombs based on the range of ages (fetal
development to older adults) and presence of
numerous septal apertures. We also compare
Tomb 2 to other mortuary assemblages from Las
Huacas, the Chincha Valley and the Andean region
during the Late Horizon. The data from Tomb
2 provide important new information about the
variety of body manipulations and mortuary prac-
tices that were used in the Late Horizon and about
the health and life histories of the individuals that
were buried in it.

Virtual estimates of brain size in the
Krapina hominins

ZACHARY COFRAN, MADELEINE BOONE and
MARISA PETTICORD

Anthropology, Vassar College
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The Krapina hominins comprise a relatively large
assemblage of early Neandertals. Endocranial
volume (ECV, a measure of brain size) has been
estimated for some of these individuals, but
the sample has not been treated with “virtual”
reconstruction methods. We use geometric
morphometrics to reconstruct endocasts and esti-
mate ECV of five crania in this sample, including
the Krapina 2 juvenile for which this metric has
not been assessed. We created multiple recon-
structions of each individual based on different
reference crania, providing us with a measure of
uncertainty due to missing data. Validating our
approach, our reconstructed ECV for the Spy
Il Neandertal (1525 cm?®) is nearly identical to
published manual and virtual reconstructions.
Our estimates for the relatively complete adults
Krapina 3 and 6, averaging 1250 and 1160 cm?,
respectively, are similar to previous manual recon-
structions. Estimates for the juvenile Krapina
1 range from 1408-1428, much larger than
previous that used linear regression. There is great
uncertainty in the highly fragmentary Krapina 5
adult, with estimates ranging from 1357-1469
cm? using human references, or 1496 cm? using
Spy Il as a reference. Estimates for Krapina 2
range from 1282-1301 cm?®. Brain size at Krapina
is similar to other pre-Wirm Neandertals, within
the range of but lower than the average of later
Neandertals. The Krapina juveniles show adult-like
sizes, suggesting human-like brain size growth.

This work was supported by the Joan E. Morgenthau
Hirschhorn '45-44 Fund, and the Joseph H. and Florence
A. Roblee Foundation, funding undegraduates in Vassar's
URSI program.

Parasites in free-ranging M. fascicularis

ELIZABETH M.C. COGGESHALL

Primate Behavior and Ecology, Central Washington
University

As deforestation rates increase, primate habitats
become altered or lost entirely, which results in
an increased rate of human-alloprimate conflict.
Previous research has shown that parasite
dynamics can correspond with host population
size in fragmented forests, and that parasite prev-
alence and richness is directly related to habitat
fragmentation, especially those with frequent
anthropogenic  activity. Additionally, zoonotic
disease transmission becomes extremely likely
with frequent human contact. In this study, |
examine the parasite load and diversity in adult
female and infant long-tailed macaques (Macaca
fascicularis). | hypothesized that (1) nematodes
will be the most prevalent parasite and (2) infants
will have heavier parasitic loads and a greater
diversity of parasites compared to adult females.
This study was performed at Don Chao Poo
Forest, Phana, Thailand from July-August 2019.
This forest experiences high amounts of anthro-
pogenic activity and is protected by a Buddhist
monastery. The four M. fascicularis groups are

sporadically provisioned by visitors who make
offerings to the local deity. In total, 42 fecal
samples were collected from four groups of M.
fascicularis. Our preliminary results show that
offspring samples carried 1608 parasites, adult
females carried 424 parasites, and 1877 nema-
todes were identified. In total 2032 parasites were
identified consisting of Trichuris eggs, Strongyloid
ovas (morulated and larvated), L1-L3 worms,
protozoa, and others.

Estimation of among-landmark covari-
ances: not always, but sometimes
THEODORE M. COLE IlI", SUBHASH R. LELE?,
LIANGYUAN HU?, PETER SOLYMOS* and JOAN T.
RICHTSMEIER®

"Dept. of Biomedical Sciences, University of
Missouri-Kansas City, 2Dept. of Mathematical

and Statistical Sciences, University of Alberta,
3Dept. of Population Health Science and Policy,
Icahn School of Medicine at Mount Sinai, “Dept. of
Biological Sciences, University of Alberta, Dept. of
Anthropology, Pennsylvania State University

One of the most important remaining challenges
in landmark-based morphometrics is the esti-
mation of among-landmark variance-covariance
(VCV) matrices. These matrices define patterns
of morphological integration and modularity and
serve as the foundation for studies of quantitative
genetics. We have previously shown that, due to
the presence of nuisance parameters (unknown
rotations and translations), estimation of general
VCV matrices is impossible for most landmark
data sets. We have also shown that residuals
from superimposition methods cannot accurately
recover VCV structure, a result that is becoming
more widely recognized.

Although a general VCV matrix is non-estimable,
we show that if one imposes certain constraints
on the VCV structure, estimation may be possible.
A constrained matrix is one where some covari-
ances must be assumed to be zero a priori. We
propose a method-of-moments estimator of the
constrained VCV matrix, although, unfortunately,
not all constrained matrices are estimable. We
illustrate a few commonly-used models for VCV
structure where the matrix is estimable (e.g.,
diagonal and block-diagonal matrices); we then
describe some conditions where it is not. We
introduce an R package that conducts the esti-
mation of constrained VCV matrices for landmark
data, and we provide some examples, using simu-
lated data, where estimation is possible.

Three-dimensional cortical pore networks
are morphologically optimized for
localized mechanical strain in the human
femoral neck and rib

MARY E. COLE', SAMUEL D. STOUT" and AMANDA
M. AGNEW'?

'Anthropology, The Ohio State University, ?Skeletal
Biology Research Lab, The Ohio State University

Bone remodeling produces a complex, highly
interconnected network of cortical pores that
transmit vasculature. Stochastic remodeling
renews bone under low strain, while targeted
remodeling repairs microdamage under high
strain. With age, senescing bone cells become
uncoupled from these mechanical stimuli,
increasing cortical porosity. We describe a novel
model for strain-sensitive pore morphometry that
persists over the lifespan.

Matched right-side femoral neck and midshaft
fourth rib segments were collected from a
cadaveric age-series, with one male and one
female per decade from 20's to 90's. Whole
cross-sections were scanned along a 10 mm
length in a HeliScan micro-CT (6.4097 pm voxels,
60 kV, 80 UA, exposure = 0.4 s). Three-dimensional
pore systems were extracted automatically with
custom macros (Imaged, CT-Analyser).

The femoral neck was significantly more porous
than the rib throughout the lifespan, apparently
due to more permissive and uniform endosteal
resorption, which the rib suppresses in its
pleural cortex. Regional pore morphometry was
contrasted along the increasing superior-to-infe-
rior strain gradient in the femoral neck cortex and
between opposing strain modes of the pleural
and cutaneous rib cortex. High-strain regions of
the femoral neck and rib displayed significantly
lower pore density, lower percent porosity, lower
connectivity and convergence, and increased
longitudinal  orientation. Microdamage can
propagate into fracture through interconnected
pore networks. These isolated, disconnected
pore systems appear optimized for frequently
damaged high-strain  regions. This regional
patterning is maintained even as aging increases
porosity, excepting 1) significant pore conver-
gence and 2) extensive pore coalescence in the
superior-anterior female femoral neck.

This work was supported by National Institute of Justice
award #2017-MU-CX-0009. The opinions expressed are
those of the authors and do not necessarily reflect those
of the Department of Justice.

Healthy blood lipid profiles in wild-born
chimpanzees (Pan troglodytes) are associ-
ated with low adiposity and inflammation

MEGAN F. COLE'®, MELISSA EMERY
THOMPSON?, JOSHUA RUKUNDO* SOFIA
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'Department of Psychology, University of Michigan,
2Department of Anthropology, University of
Michigan, *Department of Anthropology, University
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Aging processes in chimpanzees (Pan troglo-
dytes), one of our closest living relatives, are
crucial to contextualize the evolution of human
health and longevity. Cardiovascular disease is a
major source of mortality in humans, and there-
fore a key issue for comparative research. Current
data indicates that compared to humans, chim-
panzees have high blood lipids—an important risk
factor for heart disease in humans. However, most
work to date on cardiac health in chimpanzees
has examined laboratory populations, and lifestyle
is an important factor shaping cardiac health in
humans. We therefore examined wild-born chim-
panzees living in two African sanctuaries, as these
populations consume a more naturalistic diet,
range in large forested enclosures, and experience
species-typical social groups. We measured body
weight and blood lipids in these sanctuary-living
chimpanzees (N=75) and compared them to data
from laboratory-living chimpanzees (N=471, from
the Primate Aging Database). We found that semi-
free-ranging chimpanzees exhibited lower body
weight (linear mixed models account for age and
sex: N=9117 observations, X%=77.11, p<0.0001),
total cholesterol (n=5586, X?=52.81, p<0.0001),
and triglycerides (n=5360, X*=12.11, p<0.001).
We further investigated body fat (skinfold thick-
ness) and inflammation (hsCRP and IL-6) in the
sanctuary chimpanzees and found these meas-
ures to be lower than previously published values
from laboratory-living populations. As in human
groups characterized by high levels of physical
activity, chimpanzees from African sanctuaries
maintained healthy cardiovascular profiles across
the lifespan. Our findings support the hypothesis
that lifestyle can shape health indices in chimpan-
zees during aging and provide a new evolutionary
framework for understanding human cardiovas-
cular health.

This study was funded by the National Institute on

Aging of the National Institutes of Health (Award
TROTAG049395-01).

Quantifying the emergence of sexually
dimorphic traits using Walker (2008)
and evaluating method performance in
subadult sex estimation

STEPHANIE J. COLE and KYRA E. STULL
Anthropology, University of Nevada, Reno

At present, little is known regarding the ontogeny
of the five traits used in the Walker (2008) method
or at what age the method can be reliably applied.
The aim of the current study is to evaluate the

performance of Walker (2008) in 3017 modern
subadults (f=136; m=165) aged 8 to 21 years
using MSCT postmortem scans. Significant
differences in trait score frequencies between
subadult males and subadult females were first
detected by 13 years. With few exceptions, trait
score frequencies for subadult males were similar
to those observed in adult males by 17 years,
suggesting skull “masculinization” is complete
by this age. Classification accuracies for all
six Walker (2008) equations showed a strong
female sex bias in the youngest individuals. As
age increased, accuracies changed to favor
male classification, which is consistent with vali-
dation studies using adults. Recalibration of the
equations using the subadult sample improved
classification accuracies, however strong sex
biases towards female classification in the
youngest subadults and towards male classifica-
tion in the older subadults remained. The results
of this research illustrate that sex differences in
trait expression are present and trait frequencies
comparable to those of adults are reached prior to
adulthood. Subsequently, cranial traits commonly
used in adult sex estimation could be applied with
confidence in forensic and bioarchaeological situ-
ations involving subadults of specific ages. This
study refutes the claim that distinctive sexually
dimorphic features are absent in subadults and
demonstrates their potential contribution to, and
subsequent improvement of, the subadult biolog-
ical profile.

This research was funded in part by NIJ grant 2075-DN-
BX-K409: Development of Modern Subadult Standards:
Improved Age and Sex Estimation in US Forensic
Practice.

Climate change and conflict: patterns,
processes, prospects

MARK COLLARD' and CHRIS CARLETON?

Archaeology, Simon Fraser University, 2Extreme
Events, Max Planck Society for Chemical Ecology

Concern is growing among policy-makers that the
current bout of anthropogenic climate change will
increase conflict within and among human soci-
eties. For example, the European Commission
recently advised that climate change will inten-
sify social and political tensions, leading to more
conflict. Similar statements have been issued
by the United Nation's Intergovernmental Panel
on Climate Change and the US Department
of Defense in the last few years. But how well
supported is the hypothesis that climate change
increases conflict levels? In this paper, we review
research on the relationship between climate
change and conflict that has been published over
the last two decades. We show that the situation
is considerably more complex than the afore-
mentioned warnings suggest. To begin with, it
appears that key climatic variables can impact
conflict levels in opposing ways. For example,
there is evidence that increasing temperature
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fuels conflict but increasing aridity suppresses
conflict. A further complexity is that the impact
of climatic variables on conflict is mediated by
region such that a given variable can have a signif-
icant impact in one region but not in another.
Lastly, there is reason to think that even in cases
where a particular climatic variable appears to
have increased conflict in more than one region,
the “linking mechanisms” are not the same. In the
final section of the paper, we outline what we think
are the implications of these findings for policy
and for future research on the topic.

We are supported by the Canada Research Chairs
Program, the Canada Foundation for Innovation, the
British Columbia Knowledge Development Fund, Simon
Fraser University, and the Max Planck Society.

A geometric morphometric comparison
of shape and integration indices in captive
and wild Macaca fascicularis postcrania
MARK A. CONAWAY, BRITTANY KENYON-FLATT
and NOREEN VON CRAMON-TAUBADEL

Buffalo Human Evolutionary Morphology Lab,
Department of Anthropology, University at Buffalo

The effects of captivity, particularly diet in captivity,
onthe craniofacial structure of primates and other
mammals is well documented. However, relatively
few studies have examined the effects of captivity
on the postcranium. Here, we perform postcranial
shape analyses and evaluate indices of integration
in samples of wild-caught and captive biomedical
Macaca fascicularis. Anatomical landmark data
were collected on 3D surface scans of the femur,
0s coxa, tibia, scapula, humerus, and radius. After
Procrustes superimposition, standard shape
analyses  (Principal Components, Canonical
Variates and Discriminant Function Analysis)
were performed. Integration was quantified using
the Integration Coefficient of Variation (ICV), and
distributions of ICV values were generated via
a resampling protocol. Statistical comparison
between ICV distributions for captive and wild indi-
viduals were performed using a Mann-Whitney U
test with Bonferroni correction.

Apart from the humerus, all skeletal elements
present significantly different integration values
in wild vs. biomedical samples, pointing to differ-
ences in covariance structure between the two
groups. In particular, captive individuals tended
to be more integrated than wild. Further, all shape
analyses showed significant distinctions between
captive and wild individuals. While still significant,
the least effective morphological distinction was,
likewise, with the humerus. Overall, however,
these results suggest that captive and wild indi-
viduals can indeed present significant differences
in morphology and integration, and that caution
should be used when constructing samples of
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either or both. Further study is required, however,
to assess what systematic effects captivity has
on skeletal covariance structure in non-human
primates.

This research is supported by a National Science
Foundation Grant (NSF BCS - 1830745), a Leakey
Foundation Grant, as well as the University at Buffalo
Mark Diamond Research Fund.

Exploring age related changes in cortical
bone in indiviudals over 50 using
radiographs

JACOB M. COOK M.A. and NICHOLAS P,
HERRMANN PHD.

Anthropology, Texas State University

Accurate age estimation is an important tool in
both reducing the candidate pool for individual
identification and for reconstructing the demo-
graphic parameters of past populations. In this
study, we explored the relationship between the
bone volume ratio (MV:BV) using linear meas-
ures of medullary cavity breadth and cortical
bone thickness at three areas of the femoral
shaft as a proxy for age. In addition, we docu-
ment changes in shaft shape with age using a
Generalized Procrustes Analysis (GPA). Digital
radiographs of 164 non-pathological left femora
from the Texas State University Donated Skeletal
Collection (TXSTDSC) were taken and analyzed.
The results of this study indicate that the overall
MV:BV is moderately correlated with age (r=0.38)
and that this relationship is stronger in females
(r=0.49) versus males (r=0.28). The GPA revealed
that there is site specific bone remodeling with
consistent rates of cortical bone loss throughout
the aging process with slightly different patterns
for males and females . The most significant
changes in shape are along the anterior and
posterior sides of the bone at midshaft. These
results reinforce previous findings that cortical
bone thinning is correlated with age and that there
are areas of the femur that are more affected by
this process than others. The findings of this study
have the potential to be applied in both forensic
and bioarchaeological settings for individual iden-
tification and paleodemographic reconstructions,
respectively.

Annular binding in a cranium from
Mississippi County, Arkansas: what does
this practice tell us about identity?

DELLA C. COOK
Anthropology, Indiana University

Shawnee Village is a Late Prehistoric site with little
published archaeological information. A single
adult male skull from the site was acquired by
Thomas Gilcrease (1890-1962) and was part of
his collection when it became the nucleus of the
Thomas Gilcrease Institute in Tulsa, Oklahoma.
This adult male may have served to illustrate
a rare intentional modification of vault shape.

Parallelo-fronto-occipital, annular, and, more
recently, pseudocircular binding are not well-dif-
ferentiated in the literature, and they are difficult to
quantify using standard craniometric techniques.

Parasagittal contours of the cranium and the
endocast are constructed using a cubic cranio-
phor. This skull is remarkably symmetrical in the
concave modification of the frontal and the flat-
tened, elevated nuchal region. Suture closure and
complexity in this example are not unusual. There
is periosteal reaction between the temporal lines,
and there are several small destructive lesions
in this tissue that suggest trauma or infection.
Dental wear is light given the sutural age, reflecting
extensive caries and tooth loss. Another unusual
feature is a mandibular supernumerary premolar.

Annular binding deformation is unusual in the
context of other crania from the Southeast, and
it is one of the features that links the Southeast
to Mesoamerica. A brief review of this literature is
presented.

Socioecological Predictors of Health
Profiles in Western Lowland Gorillas
KRISTENA E. COOKSEY', CRICKETTE SANZ'?, JEAN
MARIE MASSAMBA?, THIERRY FABRICE EBOMBI?,
PROSPERE TEBERD?, ESPOIR MAGEMAZ GASTON
ABEA?, GAETON MBEBOUTI?, JUAN SALVADOR
ORTEGA PERALEJO? IVONNE KIENAST? COLLEEN
STEPHENS' and DAVID MORGAN?

'Department of Anthropology, Washington
University in St.Louis, 2Congo Program, Wildlife
Conservation Society, *Fisher Center for the Study
and Conservation of Apes, Lincoln Park Zoo

Socioecological factors are linked to health
outcomes, overall health profiles, and disease
transmission in primates. Due to their close
phylogenetic relatedness to humans, great apes
are particularly susceptible to anthropogenic
disease infection. Infectious diseases have been
documented in wild gorilla populations that have
manifested varying patterns of disease prev-
alence potentially attributable to differences
in social groupings and patterns of intergroup
contact. We assessed a suite of potential socio-
ecological predictors of health incidences across
four groups of western lowland gorilla (Gorilla
gorilla gorilla) in the northern Republic of Congo.
A total 17,951 observational health assess-
ments were conducted during daily follows in the
Goualougo and Djeke Triangles from August 2015
to July 2019. While overall presence of disease
was relatively low, we detected several respira-
tory episodes and chronic health issues within
the focal population. We observed an average of
9.81 incidences/month (2.6% of total observa-
tion days) for respiratory illness and an average
of 21.29 incidences/month (5.7% of total obser-
vation days) for other incidences associated with
declining health profiles across all groups. We
suggest there is a correlation between the pres-
ence of respiratory illness with other indications

of altered health profiles. Based on the observed
dynamics of disease spread, we discuss prob-
able mechanisms of transmission within and
between groups. Further, we suggest that iden-
tification of the specific predictors and modes
of disease transmission can be used to mitigate
some specific health risks. Recommendations
for best practices and management protocols
are presented as they relate to improving health
profiles in gorillas.

Arcus Foundation, Cincinnati Zoo, Indianapolis Zoo,

Houston Zoo, Columbus Zoological Park, Nouabale-Ndoki
Foundation, U.S. Fish and Wildlife Service

Hormonal correlates of biparental care in
owl monkeys (Aotus azarae)

MARGARET K. CORLEY", JUAN PABLO PEREA-
RODRIGUEZ2, CLAUDIA VALEGGIA' and EDUARDO
FERNANDEZ-DUQUE’

"Anthropology, Yale University, 2Project
Conservémonos, Project Conservémonos

This study utilizes a pairliving and sexually
monogamous primate, the owl monkey (Aotus
azarae), as a model to increase our understanding
of the role of males and females in societies that
are characterized by pair-bonding and biparental
care. We quantified variation in hormones across
three distinct reproductive periods (mating, gesta-
tion, and infant care) to examine physiological
mechanisms owl monkeys may have evolved to
facilitate high levels of paternal care and mating
competition in both sexes. Specifically, we utilized
fecal cortisol as a proxy for evaluating energetic
demands during reproductive periods, and fecal
androgens to evaluate a potential trade-off in
investment between mating and parenting effort.
We collected ~1150 fecal samples from 26
identified wild adult owl monkeys (13 males, 13
females) in 2011-2015 at the Owl Monkey Project
site in Formosa, Argentina. Enzyme immuno-
assays indicated that females’ mean cortisol
concentrations during the gestation period (221
+ 57 ng) were dou